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Abstract

Thi s docunent presents an exanple nultipoint use case scenario for
CLUE. This exanple uses the nmedia switching variety of the Topo-

M xer RTP topology. This exanple is intended to pronote di scussion
about how to inplenment it using the CLUE Framework, and whet her or
not the framework as currently defined is sufficient to enable this
use case.

This version is inconplete, and is intended to raise questions and
pronpt di scussi on.
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Internet-Drafts are draft documents valid for a maxi num of six nonths
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material or to cite themother than as "work in progress."

This Internet-Draft will expire on January 16, 2014.
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1.

I nt roducti on

Thi s docunment presents an exanple nultipoint use case scenario for
CLUE. This exanple uses the nedia switching variety of the Topo-

M xer RTP topol ogy. This exanple is intended to pronote discussion
about how to inplenent it using the CLUE Framework
[I-D.ietf-clue-framework], and whether or not the framework as
currently defined is sufficient to enable this use case.

From the requirenments docunent
[I-D.ietf-clue-tel epresence-requirenents]:

"REQMT- 13: The sol uti on MJST support both transcodi ng and
swi t chi ng approaches to providing rmultipoint conferences."”

Thi s exanpl e uses the sw tching approach

[I-D.ietf-clue-rtp-mapping] says nedia-switching nmixer is one of the
RTP topol ogies relevant for CLUE. The nmedia switching variety of
Topo-M xer is described in section 3.6.2 of
[I-D.ietf-avtcore-rtp-topol ogi es-update]. |In this topol ogy, the

m xer provides one or nore conceptual sources selecting one source at
atine fromthe original sources. The nixer creates a conference-

wi de RTP session by sharing renpte SSRC val ues as CSRCs to al
conference parti ci pants.

The basic scenario for this exanple is a multipoint conference

consi sting of sonme traditional single-canera single-screen endpoints
and sone 3-canera nulti-screen endpoints. Each endpoint receives
mul tiple Capture Encodings that originated fromseveral other
endpoints. The nulti-screen endpoints show the currently speaking
endpoint’s video using a large area of the display screens, and al so
show ot her recent speakers in smaller size using | ess screen space.

Since the niddl ebox (the mxer) is of the switching variety it is not
doi ng any video conposition. The endpoints are responsible for
conposing video streans to be rendered on the endpoint’s display
screens. The m xer sends several Capture Encodings to each endpoint,
with those Capture Encodings originally com ng fromseveral other
endpoints. So each endpoint receives nmany capture encodi ngs,
representing Media Captures that originate at other endpoints. The
mul ti-camera endpoints send nultiple Media Captures, while the

singl e-canera endpoi nts send just one Media Capture. Each Media
Capture could have multiple Capture Encodings, however.

The m xer sel ects which original sources it sends to the endpoints
based on speech activity, using a policy defined by the m xer
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When conpl eted, this exanple should be added to the exanples in the
Fr amewor K.

2. Scenario fromuser’s point of view

From the human user’s point of view, this exanple is a nore specific
case of the general nultipoint scenario in the use cases docunent
[I-D.ietf-clue-tel epresence-use-cases]. Consider a conference with
t hese endpoi nts:

Endpoint A - 4 screens, 3 caneras
Endpoint B - 3 screens, 3 caneras
Endpoint C - 3 screens, 3 caneras
Endpoint D - 3 screens, 3 caneras
Endpoint E - 1 screen, 1 canera

Endpoint F - 2 screens, 1 caneras
Endpoint G- 1 screen, 1 canera

Thi s exanpl e focuses on what the user in one of the 3-canmera nulti-
screen endpoints sees. Call this person User A at Endpoint A There
are 4 |arge display screens at Endpoint A \Wenever sonebody at
another site is speaking, all the video captures fromthat endpoint
are shown on the large screens. |If the talker is at a 3-camera site,
then the video fromthose 3 caneras fills 3 of the screens. |If the
talker is at a single-canera site, then video fromthat canera fills
one of the screens, while the other screens show video from ot her

si ngl e-canera endpoi nts.

User A can al so see video fromother endpoints, in addition to the
current tal ker, although rmuch smaller in size. Endpoint A has 4
screens, so one of those screens shows up to 9 other Media Captures
inatiled fashion.

P e e +

| || || |
dooobesobeoot | || || |
R || || |
dooobeobeoot | || || |

| || || |

I

I e Tk S ey 4 Fommmmmeaaaaas 4 Fommmmmeaaaaas +
Figure 1: Endpoint A - 4 Screen Display

User B at Endpoint B sees a simlar arrangement, except there are

only 3 screens, so the 9 other Media Captures are spread out across
the bottomof the 3 displays, in a picture-in-picture (PIP) format.
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Figure 2: Endpoint B - 3 Screen Display with PiPs

When sonebody at a different endpoi nt becones the current talker

then User A and User B both see the video fromthe new tal ker appear
on their large screen area, while the previous tal ker takes one of
the smaller tiled or PIP areas. The person who is the current talker
doesn’t see thenselves, they see the previous talker in their large
screen area.

One of the points of this exanple is that endpoints A and B each want
to receive 3 capture encodings for their large display areas, and 9
encodings for their smaller areas. A and B should be able to each
send the sanme Configure nmessage to the m xer, and each receive the
same conceptual Media Captures fromthe mixer. The differences in
how they are rendered is purely a local matter at A and B

3. M xer Adverti sement

The Media Provider in the mxer sends a CLUE Advertisement to each
endpoint in the conference. There are different possibilities for
how t he ni xer m ght construct advertisenents. The nixer could
adverti se one Capture Scene with many captures, or many scenes with
fewer captures. Each alternative has issues discussed bel ow.

3.1. Advertising one big scene

The Provider in the nmixer can advertise one Capture Scene, wth nmany
Capture Scene Entries (CSE), each with a different nunmber of Media
Captures. Say the Provider wants to send up to 12 Media Captures, it
could advertise one CSE with 12 switched captures, one with 11, one
with 10, etc. These switched Media Captures are distinct fromthe
Medi a Captures sent fromthe endpoints. But these swi tched nedia
captures get their media fromthose endpoint Media Captures (really
their encodings).

Duckworth Expi res January 16, 2014 [ Page 5]



Internet-Draft CLUE Switching M xer Exanple July 2013

Capture Scene 1:

CSEl (vcC1, vC2, VvC3, vC&4, VG5, VC6, VC7, VC8, VC9, VCl10, VCl1, VC12)
CSE2 (VvC1, VC2, VC3, V4, VG5, VC6, VC7, VC8, VC9, VCl10, VC11)

CSE3 (VvC1, vC2, VC3, V4, VG5, VC6, VC7, VC8, VC9, VCI10)

CSE12 (\VCl)
Figure 3: One Big Capture Scene

Each CSE is just a subset of the CSE above it, which is how the
Provider is indicating that any of these subsets is considered a view
of the entire scene. The swtiched attribute draft

[I1-D. pepperell-clue-switched-attribute] suggested this sane

i nformati on coul d be expressed nore sinply by adding a CSE attribute
for "explicitly signalling that a subset of the constituent captures

can be used to produce a valid representation of that scene." This
seenms |ike a useful attribute, if the group decides this approach
makes sense in general. A Consumer could then pick the nunber of

Medi a Captures the Consunmer wants to receive.

Anot her possibility for handling subsets is for the Provider to use
the nmedia capture priority attribute, to indicate different
priorities anobng the many captures in a single large CSE. The
Consumer coul d pick the ones with the highest priority if it doesn’t
want to receive all of them

Wth either way of sinplifying subsets, the capture scene reduces to:

Capture Scene 1:
CSE1 (VvCi, vC2, VvC3, vc4, VG5, VCs, VC7, VC8, VC9, VCl10, VCl1, VC12)

Figure 4: One Large Capture Scene with Subset Mechani sm

But how does the Consuner |earn about the spatial information it
needs to know in order to render these captures in the correct
spatial relationship to each other? The consuner |ayout draft
[1-D. hansen-cl ue- consumer -l ayout] di scusses this exact issue, and
some reasons why CLUE doesn’t have a good solution for this type of
use case. Here is a sumary of issues:

1. The nixer could advertise all the other endpoint’s captures, but
as the size of the conference increases the nunber of captures
that must be advertised will quickly becone inpractical

2. If the renderer had all the spatial information about al
possi bl e original source captures it mght receive, it would
enabl e correct spatial rendering. But as the nunber of captures
per endpoi nt and the nunber of endpoints in a conference rise
caching all the data becones inpractical. O would it be
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practical by using sonmething like an extension to SIP Event
Package [ RFC4575] and XCON Dat a Model [RFC6501]?

3. An alternative would be for A to request the originating capture
information for streans it is receiving, or for the MCU to send
it whenever it switches streans. However, because the RTP
packets and the CLUE capture information will be sent in separate
channels this will lead to cases where A is receiving RTP packets
but has not yet received the correspondi ng capture data and the
same probl em occurs

4. The mxer could advertise its own generated spatial infornmation
(with "no scal e" coordinates) to express a relation anong all the
captures in a scene. But this is overconstrained, because all 12
captures in this exanple do not have a relation with each other
How woul d t he Consumer know which spatial rel ationships are
meani ngf ul and which are not? What would this spatia
information really nean?

The consuner |ayout draft [I-D. hansen-cl ue-consuner-|ayout] proposes
a solution to overconme all these issues. The sunmary is to add a
mechani sm by which the Consuner can send "Area of Display"
information to the Provider as part of the Configure nessage. The
Provider can use that information to informits choice when sw tching
video, to ensure video captures with real spatial relationships

mai ntain those rel ationshi ps as best as possible at the rendering
side. The swtiched attribute draft

[1-D. pepperell-clue-switched-attribute] nmakes a very simlar

pr oposal

3.2. Advertising multiple scenes

The Provider could advertise nultiple scenes, each one representing a
different level in the recent talker list, and al so representing
spatial information w thout the overconstrained problemof a single

| arge capture scene. Each Scene could have several CSEs, with

di fferent nunbers of captures.

Scene 1: current and nost recent tal kers
Scene 2: next nost recent tal kers
Scene 3: next npbst recent tal kers
Scene 4: next nost recent tal kers

The grouping of Media Captures into the CSEs in each Scene indicates
the mxer is responsible for nmaintaining a useful spatia

rel ati onship between the original source Media Captures it sw tches
into these conceptual Media Captures. The m xer provides spatia

i nformation, using "no scale" coordi nates. Captures have a spati al
relationship only with other captures in the same scene.
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The m xer should use the priority attribute to indicate the Media
Captures in Scene 1 are highest priority, Scene 2 is next highest,
and so on.

Each capture scene has entries with only a small nunber of captures
in each entry. The nunber of captures in an entry needs to be only

| arge enough to account for the maxi mum nunber of captures that would
have real spatial relationships fromtheir original source. |In this
exanple it is three, because no endpoint has nore than 3 captures
that are spatially related to each other

Capture Scene 1:
CSE1 (VvC1, VvC2, VC3)

Capture Scene 2:
CSE1 (VC4, VC5, VC6)

Capture Scene 3:
CSE1 (VC7, VC8, VC9)

Capture Scene 4:
CSE1 (VvCl0, VCl1, VC12)

Figure 5: Many Capture Scenes

As with the "one big scene" nethod, the Advertisenent could use sone
mechanismto indicate a subset of captures froma CSE is okay to use
and still considered a representation of the whol e scene.

For the nultiple scene approach, the spatial relationships can be
handl ed in a straightforward manner by the spatial attributes the

m xer puts in its advertisement. The m xer can ensure that when it
swi tches nedia captures froma nulti-canmera source into its outgoing
captures, it puts themtogether in the correct order that it
described in the advertisenent. And when it switches captures from
singl e-canera sources, it could also pick multiple single canera
sources and assign themto a consistent conceptual spatial relation
even though they don’t have a real physical relationship.

Thi s approach has the advantage that the Provider can give spatial
information that is not so overconstrained as in the one big scene
approach. But it could still be sonewhat overconstrained, for
exanpl e when the provider switches in the captures fromsingle canera
endpoints E, F, and Ginto VCl1, VC2, and VC3.

Author’s Note: Are there issues with this approach that should be

described here? At the interimneeting, people seened to be |eaning
toward the "one big scene" approach, but | didn't cone away with a
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set of issues against this "nmultiple scenes" approach
3.3. O her ways of advertising

What ot her ways shoul d be consi dered?

4. Endpoint Selecting from Adverti senent

This section describes how t he Endpoi nt Consuner sel ects Media
Captures fromthe adverti senent.

4.1. One big scene

The multi-screen Consunmer knows it wants to receive 12 captures, so
it picks all 12 captures fromthe scene

A single screen endpoint might choose to receive only 1 capture, or
maybe 3 or 4, depending on how it wants to render video for show ng
to the user.

Issue: If the single screen endpoint wants to show 1 | arge i nage and
three PiPs, then it nust ask to receive 4 captures. But how could it
ask for one capture that represents the whole scene, plus 3 others
that are additional lower priority, and that the 3 others shoul dn't
have a spatial relationship with the one | arge one? The "Area of

Di spl ay" idea would solve this issue. A 2 screen consuner would be
simlar to a single screen endpoint, regarding this issue.

A sinpl e endpoint that does not want to do its own | ocal conpositing
woul d sinply request the nunber of captures it wants to receive, and
pl ace themon its displays according to the spatial information in
the m xer advertisenent.

4.2. Miltiple scenes

The multi-screen Consuner knows it wants to receive 12 captures, and
knows it is capable of putting up to 3 captures side by side for
spatial relationship, so it picks the Media Captures with the highest
priority first (one CSE of 3 captures), then the next highest
(another CSE in another Scene with 3 captures), and so on until it
has picked 12 captures. The spatial information in the nixer’s
adverti senent is enough (and not too nuch) for the consuner to

di splay the captures with correct spatial relationships.

The Consuner renderer assigns the scene with highest priority

captures to the largest areas on its display screens, and it assigns
each other scene to the snaller areas on its screens. These
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assignments can remain static, they don't need to change when the
m xer switches between sources for these nedia captures.

A sinpl e endpoint that does not want to do its own |ocal conpositing
woul d sinply request the nunber of captures it wants to receive, and
pl ace themon its displays according to the spatial information in
the m xer advertisenent. It would choose between the multiple scenes
based on the priority of captures, choosing the higher priority ones
first.

5. Open issues

1. Add audio considerations - howto switch and render audio
consistent with video. Add audio to the exanple

2. Consider how the scene-switch-policy attribute can be used with
this scenario
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1. Introduction

The RTP [ RFC3550] header includes the payl oad type nunber and the
SSRC val ues of the RTP stream RTP defines how you de-nul tipl ex
streans within an RTP session, but in sone use cases, applications
need further identifiers in order to identify semantics associ ated
with particular streans within the session.

There is ongoing work to define how to support, using SDP [ RFC4566],
multiple RTP nedia streans in one or nore mlines that define a
singl e RTP session (as specified in [RFC3550]). The work is
addressi ng the WebRTC architecture [I-D.ietf-rtcweb-overview, and
sone work will be needed when | ooking for a general solution in
MMUSI C t hat can be used for non- WbRTC syst ens.

RTCWEB Pl an A [I-D.roach-rtcweb-plan-a] that an mline in SDP
represents a single RTP stream De-nultiplexing is done by payl oad
type (PT) nunber (which MJUST be unique), and if unique PTs are not
feasible, use SSRC information in the SDP to identify the RTP stream

RTCWEB Plan B [I-D.uberti-rtcweb-plan] takes a different approach

and creates a hierarchy within SDP; an nr |line defines an "envel ope"
speci fying codec and transport paraneters, and [ RFC5576] a=ssrc |ines
are used to describe individual media sources within that envel ope.
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Each mline defines nultiple RTP streans. This requires that the
SSRCs of all RTP streans in the session are declared before they
appear as RTP streans.

No plan [I-D.ivov-rtcweb-noplan] proposes using a single mline for
each nedia type but does not require that all SSRCs will be declared
in the SDP. The de-nultiplexing is done based on the uni que PT
nunbers and the mapping of SSRC to the application usage may be done
by application protocol. 1In web application, for exanple, the
application specific signaling may use sonething like { "leftSSRC'
"1234", "rightSSRC': "5678" }.

Sone applications may require nore information about the usage of the
RTP streans. For exanple, RTP streans fromdifferent caneras that
need to be identified by the application in order to render them
correctly, or a source that can send nmultiple versions of the sane
streamin different resol utions (Sinulcast

[1-D. westerlund-avtcore-rtp-sinulcast]).

SDP provides in [ RFC4574] a "label" attribute that contains a token
defined by an application and is used in its context. "Label" can be
attached to mlines in nmultiple SDP docunents allow ng the
application to logically identify the media streans across SDP

sessi ons when necessary. The "label" attribute is a token and does
not provide any information about the content of the stream

[ RFCA796] defines the "content” attribute providing information about
the content of the stream currently there is a small set of val ues
for the content attribute.

Both "label" and "content" attribute are SDP nedi a-1evel attributes,
so when an SDP mline supports multiple RTP streanms, this value is
applicable to all sources described by the SDP mli ne.

There is a need to have a token that will allow the mappi ng between a
single source (identified by an SSRC) in an mline to the application
logic (Source may be a single RTP streamidentified by a unique
SSRC). For exanple, SSRCl is the RTP streamfromthe |left canmera and
SSRC2 is the RTP streamfromthe right camera both can be specified
in asingle SDP mline and may have the same PT nunber.

2. Term nol ogy
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "COPTIONAL" in this

docunent are to be interpreted as described in RFC2119[ RFC2119] and
i ndicate requirenent |levels for conpliant RTP inpl enentations.
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3.

Proposal for an Application |ID token

As we saw in the previous section, there are tokens defined that
could be used for the mapping, but they have existing usages and
semantics, and tend to apply at nedia-level rather than source-|evel
In order to avoid overload of existing attributes, it is better to
have a new token attribute that can identify a specific source
corresponding to the application. This docunment defines such a new
token, called "ApplD'.

Appl D is a general -purpose token associated with an RTP stream

all owi ng the semantics of the streamwith a token to be defined by
the application. This token nay be mapped, for exanple, to a CLUE
medi a capture using CLUE protocol [I-D.ietf-clue-framework], or to a
specific resolution in a sinulcast application described in the SDP .

The token is chosen by the sender, and represents the RTP streamthat
will be sent to the receiver.

The proposed token can be sent using SDP, RTCP SDES nessages
[ RFC3550], or an RTP header extension [ RFC5285]

The SSRC mappi ng may be available to the receiver when receiving the
RTP stream t hrough the RTP header extension, but may al so be
avai | abl e ahead of tinme via an RTCP SDES nessage conveyed before the
source started sending, even if the receiver has not seen any RTP
packets fromthis source like in a nmultipoint conference or in the
SDP descri ption

The recei ver can receive new sources that may be of two kinds

0 A new RTP streamrepl acing an exi sting RTP stream in which case
the Appl D of the replaced RTP streamw ||l be assigned to the new
SSRC.

0 A new RTP streamrequiring a different ApplD, for exanple, when
addi ng a presentation streamto an existing call with two video
caneras froma room

The sol ution shoul d support a RTP session as described using SDP
The RTP session may be specified using a single SDP mline, or using
Bundl e [I-D.ietf-music-sdp-bundl e-negotiation], using nore than one
mline. |In the latter case, if the SSRCs of all RTP streams are not
known in advance, the Appl Ds associated with each mline need to be
available to the receiver in order to nmap each SSRC to a specific

m | i ne configuration.
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To support these cases the docunent defines a new SDP nedia | evel
attribute a=appl D that can be used to list all the applDs that an
application may use.
The appl D syntax provides a token identifier and optional SDP
attributes that describe the application usage if exists in SDP
Application usage in SDP nmay be, for exanple, an image attribute
describing a simul cast application usage
[1-D. westerlund-avtcore-rtp-sinulcast].
Each val ue of the Appl D maps to one SSRC at a tinme. Wen a new SSRC
is mapped to an existing Appl D using an RTP header extension or SDES
nmessage, it replaces the previous RTP streamfor this application
usage.
The fornmal representation of the applD token is:

appid-attribute = "appl D:" tokenlist [SP attri bute]

tokenlist = token *("," token)

; The base definition of "attribute" is in [ RFC4566].

; (It is the content of "a=" l|ines.)
Exanpl es:
The SSRCs of the streanms are not known when the SDP offer is sent,
two appl D are specified and can be used for mapping to specific SSRCs
in the application.

mevi deo 49200 RTP/ AVP 99

a=rt prmap: 99 H264/ 90000

a=appl D: 2, 3

The second exanple is when the application usage of the RTP steami s
specified using SDP to provide different inmage resol utions.

mevi deo 49200 RTP/ AVP 98, 99
a=rt prmap: 98 H264/ 90000
a=rtpmap: 99 H264/ 90000

a=appl D: 2 i mageattr: 98 send [ x=480,y=320] recv *
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a=appl D: 3 i mageattr: 99 send [x=800, y=640] recv *
3.1. RTCP SDES nessage
The docunent specify a new RTCP SDES nessage

0 1 2 3
01234567890123456789012345678901
B i S S T s i S T st i S S S S S S S S i
[ Appl D = XXX [ | ength | Appl D t oken
B i i S S i I e i S S R L e e e e

This ApplD is the same token as defined in the new SDP attri bute and
will also be used in the RTP header extension.

Thi s SDES nessage MAY be sent in a conpound RTCP packet based on the
appl i cation need.

3. 2. RTP Header Extension

The Application ID could be carried within the RTP header extension
field, using [ RFC5285] two bytes header extension.

This is negotiated within the SDP i.e.
a=extmap: 1 urn:ietf:parans:rtp-hdrext: App-1D

Packets tagged by the sender with the AppID will then contain a
header extension as shown bel ow

0 1 2 3
01234567890123456789012345678901
T T i S S S I e s
| ID=1 |  Len-1 | Appl D
T ek
I
+-

APPID |

B S

To add or nodify the Appl D by an internmediary can be an expensive
operation, particularly if SRTP is used to authenticate the packet.
Modi fication to the contents of the RTP header requires a re-

aut henti cation of the conplete packet, and this could prove to be a
limting factor in the throughput of a nultipoint device.

Even, et al. Expi res Decenber 30, 2013 [ Page 6]



Internet-Draft SDP application token June 2013

There is no need to send the Appl D header extension with all RTP
packets. Senders MAY choose to send it only when a new SSRC i s sent,
or when an SSRC changes its association to an ApplD. If such a node
i s being used, the header extension SHOULD be sent in the first few
RTP packets to reduce the risk of losing it due to packet |oss. For
codecs with decoder refresh points (such as |-Franmes in video
codecs), senders also SHOULD send the Appl D header extension al ong
with the packets carrying the decoder refresh.

4. Using Application ID token

The usage of mappi ng may depend on the de-nultiplexing of the RTP
streams in the SDP mlines. Currently we have three options
di scussed based on input fromthe RTCweb WG
For plan A [I-D.roach-rtcweb-plan-a], since each RTP streamis
described by a specific mline it will be enough to have a nedia
| evel token for mapping the sent stream
Only need for exanpl e:

mevi deo 49200 RTP/ AVP 99

a=rtprmap: 99 H264/ 90000

a=appl D 2
For plan B [I-D. uberti-rtcweb-plan] which adds another |evel of RTP
stream description, the mapping of SSRC to the application will need
to be at the SSRC | evel base on [ RFC5576] since all SSRCs are
specified in the mline. The docunent addresses the mappi ng of SSRCs
using the SSRC attribute but uses the nsid [I-D.ietf-music-nsid]
that defines a specific semantics for each SSRC. The follow ng offer
exanple is using RFC5576 to provide source specific attribute
identifier.

nevi deo 49200 RTP/ AVP

a=rtpmap: 99 H264/ 90000

a=max- send-ssrc: {*: 3}

a=max-recv-ssrc:{*: 3}

a=ssrc: 11111 ApplD: 1

a=ssrc: 22222 Appl D: 2
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a=ssrc: 33333 Appl D: 3
When using noplan [I-D.ivov-rtcweb-noplan] in MMIUSIC, not all SSRCs
will be known ahead of tinme. For exanple, in the follow ng SDP the
offer offers either two streans with the sane resolution (for exanple
two caneras) or two streans with different resol utions

mevi deo 5002 RTP/ SAVPF 98

a=rt pnmap: 98 H264/ 90000

a= applD 1,2 inmageattr: 98 send [x=800, y=640, sar=1.1,9=0.6] recv *

Q
1

appl D 3,4 imageattr: 98 send [x=480,y=320] recv *

a=max- send-ssrc: {*: 2}
In the CLUE WG case the mapping is froman RTP streamto a CLUE nedi a
capture specified in the CLUE framework [I-D.ietf-clue-franework].
The SSRCs of all streams may be known like in PLAN B but there are
cases where the SDP may not be avail able so a pre-announce is
recommended |like in the follow ng exanpl e.

mevi deo 49200 RTP/ AVP

a=rtpmap: 99 H264/ 90000

a=max- send-ssrc: {*: 5}

a=max-recv-ssrc:{*: 3}

a=ssrc: 11111 ApplD: 1

a=ssrc: 22222 Appl D:. 2

a=ssrc: 33333 Appl D: 3

a=appl D 4, 5
The pre-announce i s needed since the new RTCP SDES nessage i ncl udes
only the SSRC and the appl D but not the PT. A receiver of the SDES
message will be able to map the SSRC to a codec configuration based
on the SDP pre-announced tokens.
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1.

I nt roducti on

The RTP [ RFC3550] header includes the payl oad type nunber and the
SSRC val ues of the RTP stream RTP defines how to de-nultiplex
streans within an RTP session, but in sone use cases, applications
need further identifiers in order to map an RTP nedia streamto its
SDP m | ine description

SDP [ RFC4566] can be used to describe nultiple RTP nedia streans in
one or nore mlines that define a single SSRC nultiplexed RTP session
(as specified in [ RFC3550]). This addresses the WbRTC architecture
[I-Dietf-rtcweb-overview.

A Unified Plan for Using SDP with Large Nunbers of Media Fl ows

[1-D. roach-music-unified-plan] proposes that each mline wll
represent a nedia source [I-D.ietf-avtext-rtp-grouping-taxonony]. In
the sinple case a nedia source will be one video or audio RTP stream
Medi a source description becones nore conplicated when, for robust
applications, techniques |like retransm ssion (RTX) and Forward Error
Correction (FEC) are used to protect nedia, or sinulcast or |ayered
codi ng can be used to provide support to heterogeneous receivers. In
these cases a nedia source may send nore than one RTP stream for
exanpl e, a scal abl e video stream base | ayer, an enhancenent |ayer and
a FEC stream

Multiple SDP mlines can be multiplexed to a single RTP session using
[I-D.ietf-nmusic-sdp-bundl e-negoti ation]. The sane payl oad type
nunber can be used in nultiple bundled mlines. An [RFC3264] offerer
may receive an RTP nedia stream before the SDP answer, and if the
same payl oad type nunber is used in multiple bundled mlines, the
offerer will not be able to associate inconing nmedia using that pt
nunber to a specific mline.

Sone applications may require nore informati on about the usage of the
RTP streans: for exanple, RTP streans fromdifferent caneras that
need to be identified by the application in order to render them
correctly, or a source that can send nmultiple versions of the sane
streamin different resolutions (i.e. sinulcast

[1-D. westerlund-avtcore-rtp-sinulcast]).

A sel ective forwardi ng m ddl ebox as described in RTP topol ogi es
section 3.7 [topol ogies] nay project the RTP streamfromthe source
to the destination and forward new SSRCs wi t hout any signaling.

A three canera tel epresence systemmay send two video nedia stream of
the two recent active speakers to a systemwith two nonitors. In
this case it may send first the video fromthe |left and center canera
(this will cause the video fromthe center canera to be displayed on
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the right) and later the video fromthe center and right canmera (this
will cause the video fromthe center canmera to be displayed on the
left). The SSRC of the video streamfromthe center canmera wll
remain the sanme but the mapping to the stream description wll

change.

As discussed in [I-D.roach-nmusic-unified-plan] during cal

est abl i shnent, circunstances may ari se under which an endpoint can
send an offer to receive a new stream and begin receiving nedia for
that nmedia streamprior to receiving the SDP that correlates its SSRC
to the mline. For such cases, the endpoint will not know how to
handl e the nedia, and will nost probably be forced to discard it.

2. Term nol ogy

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",

"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC2119[ RFC2119] and
i ndi cate requirement |evels for conmpliant RTP inplenentations.

3. Proposal for Application ID

As we saw in the introduction, the SSRC of the RTP stream which
shoul d be created by the RTP layer is used by the SDP in the offer to
map an RTP stream description to the SDP description. There are
cases where the SSRCs of the RTP streans nmay not be avail able or do
not provide all the required i nformation.

There is a need to have a token that will allow the mappi ng between a
single RTP stream configuration in an mline to the actual RTP nedia
stream For exanple, streanl is the RTP streamfromthe |left canera
and strean? is the RTP streamfromthe right canmera and streanB is
the FEC streamthat protects both streans.

There is also a need for a token that will allow the offerer to
correlate a received RTP streamto an SDP mline before receiving the
answer fromthe renote side.

In order to address these requirenents this docunent defines an SDP
token attribute appld that provides a level of indirection for the
bi nding. The actual binding is done in RTP by associating the appld
with an SSRC using a new RTCP SDES nessage and a new RTP header
extension that define the mapping fromappld to a specific SSRC
Havi ng the binding in RTP/RTCP allows the RTP | ayer to change the
SSRC of a nedia stream by sendi ng a new bi ndi ng nessage (SDES an RTP
header extension) wi thout a need to have an SDP | evel offer/answer
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exchange.

For the case when the offerer receives an RTP stream before the SDP
answer, we define a new optional attribute recv-appld to be used for
correlating this received RTP stream

Note: the nanme appld does not represent the token functionality very
well. W are looking for a better nane (SSID source stream | D was
proposed on the mailing list but is also well know for w fi networks)

3.1. appld token

Appld is a general -purpose token associated with an RTP stream
all owi ng the binding of the SDP representation to an SSRC

The token is chosen by the sender, and represents the RTP streamthat
will be sent to the receiver

The proposed token can be sent using SDP, RTCP SDES nessages
[ RFC3550], or an RTP header extension [ RFC5285]

The SSRC mappi ng may be available to the receiver when receiving the
RTP streamthrough the RTP header extension, but nmay al so be
avai | abl e ahead of tinme via an RTCP SDES nessage conveyed before the
source starts sending, even if the receiver has not seen any RTP
packets fromthis source (as in a mnultipoint conference).

The receiver can receive new sources that may be of two kinds

0 A new RTP streamreplacing an existing RTP stream in which case
the Appld of the replaced RTP streamwi || be assigned to the new
SSRC.

0 A new RTP streamrequiring a different Appld, for exanple, when
adding a presentation streamto an existing call with two video
caneras froma room

The solution supports an RTP session as described using SDP. The RTP
session may use Bundle [I-D.ietf-nmmusic-sdp-bundl e-negotiation] wth
nmore than one mline. In this case, if the SSRCs of all RTP streans
are not known in advance, the Applds associated with each mline need
to be available to the nedia receiver in order to nap each SSRC to a
specific mline configuration. The applds MJST be unique in an SDP
sessi on.

Editor Note (is this required?): It is preferable that they will be

unique in an RTP session which is not a problemin a point to point
call or in a multipoint conference with a central signaling point.
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The docunment defines a new SDP nedia |evel attribute a=appld that can
be used to list all the applds that an application may use.

The appld syntax provides a token identifier. Each value of the
Appld naps to one SSRC at a tinme. Wen a new SSRC is nmapped to an
exi sting Appld using an RTP header extension or SDES nessage, it
replaces the previous RTP streamfor this application usage.

The definition is

a=appl d: t oken

a=appl d: t oken <attri bute>
a=appl d: t oken <attri bute>: <val ue>

The formal representation of the appld token is:
appld-attribute = "appld:" token *[WSP attri bute]
attribute =/ appld-attr
; The base definition of "attribute" is in [ RFC4566].
; (It is the content of "a=" lines.)

; WP and DIA T defined in [ RFC5234]
; token defined in [ RFC4566]

Appld attributes are not defined in this specification but are
provided for future extensibility. (TODO define an | ANA registry
for them)

Exanpl es:

The SDP offer specifies an appld that will be used for napping to
specific SSRCs. The exanple shows two RTP streans having different
content [RFC4A796] with the sanme payl oad type nunber. The appld can
be used to identify the content of the RTP stream

a=group: BUNDLE nl n®
mevi deo 49200 RTP/ AVP 99
a=rtpmap: 99 H264/ 90000
a=m d: nl

a=content: nmain

a=appl d: 2

mevi deo 49200 RTP/ AVP 99
a=rtpmap: 99 H264/ 90000
a=m d: n2

a=content:alt

a=appl d: 3

The second exanple is when the application usage of the RTP streamis
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specified using SDP to specify different content [RFC4796] , and each
RTP stream has a Retransmi ssion stream The media receiver can map
the received SSRC of the RTP streamor the retransmission to the
specific content based on the appld.

a=group: BUNDLE nl n®

mevi deo 49200 RTP/ AVP 97, 98
a=rt pmap: 98 H264/ 90000
a=m d: ml

a=content: nmain

a=rtpmap: 97 rtx/ 90000
a=fnt p: 97 apt =98; rt x-ti me=3000
a=appld: 2

a=appl d: 3

mevi deo 49200 RTP/ AVP 97, 98
a=rt pnmap: 98 H264/ 90000
a=m d: n

a=content:alt

a=rtpmap: 97 rtx/ 90000
a=fm p: 97 apt =98;rtx-ti me=3000
a=appl d: 4

a=appl d: 5

In this exanple, the SDP signaling does not provide enough

i nformati on to establish which appld value will be used for the H. 264
encoded stream and which will be used for the RTX retransm ssion
stream However, it does establish the relationships anong the
streans identified by appld values, allowi ng the receiver to properly
associate the related streams once it receives them

3.1.1. RTCP SDES nessage
Thi s docunment specifies a new RTCP SDES nessage

0 1 2 3
01234567890123456789012345678901
i T e o o s T e e et e ok o Sl e
| Appld = XXX | I ength | Appl d t oken

B S T e S S e I s S S S i wi S S S S

This Appld is the same token as defined in the new SDP attribute and
is also used in the RTP header extension

Thi s SDES nessage MAY be sent in a conpound RTCP packet based on the
appl i cation need.

Editor Note: Need gui dance on how often the SDES nessage shoul d be
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sent .
3.1.2. RTP Header Extension

The Application IDis carried within the RTP header extension field,
usi ng [ RFC5285] two bytes header extension

Support is negotiated within the SDP, i.e.
a=extmap: 1 urn:ietf:parans:rtp-hdrext: Appld

Packets tagged by the sender with the Appld then contain a header
ext ensi on as shown bel ow

0 1 2 3
01234567890123456789012345678901
i i S i it i S S S S i it SHE SN SN SRR
| ID=1 [ Len-1 [ Appl d
I i i S i i S il Sie NI SN N
I
+-

APPID |

B S

To add or nodify the Appld by an internediary can be an expensive
operation, particularly if SRTP is used to authenticate the packet.
Modi fication to the contents of the RTP header requires a re-

aut henti cation of the conplete packet, and this could prove to be a
limting factor in the throughput of a nultipoint device.

There is no need to send the Appld header extension with all RTP
packets. Senders MAY choose to send it only when a new SSRC i s sent,
or when an SSRC changes its association to an Appld. If such a node
i s being used, the header extension SHOULD be sent in the first few
RTP packets to reduce the risk of losing it due to packet |oss. For
codecs with decoder refresh points (such as |-Frames in video
codecs), senders al so SHOULD send the Appld header extension al ong
with the packets carrying the decoder refresh.

3.1.3. recv-appld

An offer may include a recv-appld attribute allowing the offerer to
request fromthe answerer to use this token for the RTP stream sent
fromthe answerer for a sendrecv or recvonly RTP stream This is
important in order to support early nedia fromthe answerer that may
be received by the offerer before the answer SDP arrives.

The answerer should use the recv-appld as the token in the RTCP SDES
and RTP header extension for the RTP streamsent to the offerer.
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The fornal

appld-attribute = "recv-appld:" token

; The base definition of "attribute” is in [ RFC4566].

; (It is the content of "a=" l|ines.)

representation of the appld token is:

April 2014

An exanpl e of an offer using bundle with two video streans using the
same payl oad type nunber:

a=group: BUNDLE nml nR
mevi deo 49200 RTP/ AVP 99
a=rt prmap: 99 H264/ 90000
a=m d: nl

a=content: nmain

a=appl d: 2

a=recv-appld: 4

mevi deo 49200 RTP/ AVP 99
a=rtprmap: 99 H264/ 90000
a=m d: nR

a=content:alt

a=appl d: 3

a=recv-appld: 5

4. Using Application ID token in Ofer / Answer

The appld may be used in offer answer.

Some use cases are provided.

They only show part of the SDP that can denonstrate the usage

A sinple case is when each SDP mline describes one RTP stream and

the mlines are bundl ed

The recv-appld is offered so when the

of ferer sees an RTP streamwi th appld token value 10 it knows it is
the nain video.

The offer is:

Even,

a=gr oup: BUNDLE nil nR
mevi deo 49200 RTP/ AVP 98
a=rt prmap: 98 H264/ 90000
a=m d: nl

a=content: main

a=appl d: 2
a=recv-appl d: 10

mevi deo 49200 RTP/ AVP 99
a=rtpmap: 99 H264/ 90000
a=m d: n2

a=content:alt

a=appl d: 3

et al. Expi res Cctober 13, 2014
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a=recv-appl d: 20

An offerer sending a BUNDLE group MJUST indicate at | east one recv-
appld for every RTP meline in the group on which it could receive
media (i.e., for every mline which is marked a=sendrecv (possibly
implicitly) or a=recvonly. On mlines whose configuration is such
that multiple packet streams are expected to be sent sinultaneously
(e.g., one with rtx or fec payload types configured), the offerer
MUST specify as many recv-appld values as the number of sinultaneous
packet streans.

Additionally, an offerer sending a BUNDLE group MJST indicate at

| east one appld for every nmr line on which it expects to send nedi a
(i.e., every a=sendrecv or a=sendonly n= |line), and MJST send
multiple applds for n= lines on which it expects to send nultiple
packet streans sinultaneously.

An answerer, receiving an offer containing appld or recv-appld
attributes, MJIST respond with nirrored recv-appld and appld val ues
for the subset of m= lines and packet streans indicated in the
answer, naintaining the same recv-appld and appld val ues.

I n subsequent offers, appld and recv-appld val ues SHOULD be

mai nt ai ned per n¥line unless the offer is recycling the mrline for a
fundanental | y new purpose, in which case new appld and recv-appld
val ues SHOULD be used. Appld and recv-appld val ues MJST NOT be
reused, in the sane session, for a different m= line than the one to
which they were originally assigned, unless at |least two tines the
maxi mum segnent lifetinme (MSL) has passed since the previous offer/
answer exchange in which the val ues were used.

5. Oher Considerations

During the work on the docunment we identified that there are two
different problens that we were trying to address. One has to do
with mapping the RTP streamto an mline addressed in the current
versi on of the docunent. The other problemis to provide senmantics
to an RTP stream description in the SDP description for the cases
where the SSRC of the RTP streamis not known to the SDP signaling
| ayer and we also identified i ssues not addressed by the SSRC
attribute [ RFC5576] .

A single RTP nedia stream can be identified in SDP by using the SSRC
attribute [RFC5576]. Rel ations between RTP streams in the sane
session can be specified using the ssrc-group attribute [ RFC5576].
Using the SSRC to identify RTP streans in an SDP session assunes that
this information is available to the SDP signaling |ayer. The SSRC
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is RTP | ayer information and may change in the RTP | ayer during a
sessi on.

Support of FEC, SVC and sinul cast brings nore requirenents as
expl ai ned using the foll owi ng exanpl es.

The followi ng exanple is of a unified plan
[1-D.roach-music-unified-plan] offer of one audio source and one
vi deo source. The video source includes two SVC RTP streans a base
| ayer and an enhancenent |ayer. There are also two FEC options:

Base | ayer S1 is protected by FEC repair stream Rl

Base Layer S1 and Enhancenent |ayer S2 are protected by FEC repair
stream R2

This enabl es the answer to select the base layer with RL or the Base
+ enhancenent | ayers both protected by R2.

Thi s exanpl e uses the SSRC and SSRC- GROUP attributes which requires
the pre-knowl edge of the SSRCs that are RTP | ayer val ues.

SDP O fer:
v=0
o=- 20518 0 IN I P4 198.51.100.1
s=FEC G oupi ng Senmantics for SSRC Mil ti pl exi ng
t=0 0
c=IN P4 203.0.113.1
a=gr oup: BUNDLE nil nR
mraudi o 56600 RTP/ SAVPF 0 109
a=nsid:ma ta
a=m d: ml
a=ssrc: 53280
a=rtpmap: 0 PCMJ 8000
a=rt prmap: 109 opus/ 48000
mevi deo 56602 RTP/ AVPF 100 101 110 111 - Miin canera
a=nsid:ma tb
a=m d: nP
a=rtpmap: 100 H264/ 90000 - Base | ayer
a=rtpmap: 101 H264- SVC/ 90000 - Enhancenent | ayer
a=depend: 101 lay L1:100 - dependenci es
a=rtprmap: 110 1d-interl eaved-parityfec/ 90000
a=fnt p: 110 L=5; D=10; repair-w ndow=200000
a=rtpmap: 111 1d-interl eaved-parityfec/ 90000
a=fm p: 111 L=10; D=10; repair-w ndow=400000
a=ssrc: 1000 cname: MSTFEC@xanpl e. com
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9.

1.

a=ssrc: 1010 cname: MSTFEC@xanpl e. com
a=ssrc: 2110 cname: MSTFEC@xanpl e. com
a=ssrc: 2120 cname: MSTFEC@xanpl e. com
a=ssrc-group: FEG FR 1000 2110
a=ssrc-group: FECG-FR 1000 1010 2120
a=ssrc-group: DDP 1000 1010

In this case all video streans are fromthe sanme source and can be
described using a single mline. The grouping relations are
specified using the SSRCs val ues that need to be available in the
offer. It is also not clear based on the offer which rtpmap |ine
corresponds to each of the a=ssrc lines, e.g. which rtpmap line wll
be sent using ssrc = 2110. The answerer can deduce the information
based on anal yzing the ssrc-group information but there can be case
that it will not be possible.

Not e: These issues will be addressed in a separate docunent based on
the feedback fromthe working group that even though these are rea

i ssues they should have a separate solution in order to differentiate
bet ween the token and the senmantics needed.

Acknowl edgenent s
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TBD

Security Considerations

TBD.
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1. Introduction

One of the fundanmental aspects of the CLUE framework is the concept
of media captures. The nedia captures are sent froma provider to a
consuner. This consuner then selects which captures it is interested
in and replies back to the consuner. The question is how does the
consumer choose between what may be many different nedia captures?

In order to be able to choose between the different nedia captures
the consunmer nust have enough information regardi ng what the nedia
capture represents and to distingui sh between the nedi a captures.

The CLUE framework draft currently defines several nedia capture
attributes which provide information regarding the capture. The
draft indicates that Media Capture Attributes describe static

i nformati on about the captures. A provider uses the nedia capture
attributes to describe the nedia captures to the consunmer. The
consunmer will select the captures it wants to receive. Attributes
are defined by a variable and its val ue.

One of the nmedia capture attributes is the content attribute. As
indicated in the draft it is a field with enunerated val ues which
describes the role of the nedia capture and can be applied to any
medi a type. The enunerated val ues are defined by RFC 4796 [ RFC4796] .
The values for this attribute are the sanme as the mediacnt values for
the content attribute in RFC 4796 [ RFC4796]. This attribute can have
mul ti pl e val ues, for exanple content={main, speaker}.

RFC 4796 [ RFC4796] defines the val ues as:

slides: the nedia streamincludes presentation slides. The
medi a type can be, for exanple, a video streamor a nunber of

i nstant messages with pictures. Typical use cases for this are
online semnars and courses. This is simlar to the
"presentation’ role in H 239.

speaker: the media stream contains the inmage of the speaker
The medi a can be, for exanple, a video streamor a still inmage.
Typical use cases for this are online sem nars and courses

sl: the nedia streamcontains sign | anguage. A typical use case
for this is an audio streamthat is translated into sign
| anguage, which is sent over a video stream

Whi | st the above val ues appear to be a sinple way of conveying the
content of a streamthe Contributors believe that there are nultiple
i ssues that nake the use of the existing "Content" tag insufficient
for CLUE and nulti-streamtel epresence systems. These issues are
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described in section 3. Section 4 proposes new capture description
attributes.

2. Term nol ogy
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL
NOT", " SHOULD', "SHOULD NOT", "RECOMMVENDED', "MAY", and "OPTIONAL" in
this docunent are to be interpreted as described in RFC 2119
[ RFC2119] .
This docunment draws liberally fromthe term nol ogy defined in the
CLUE Framework [I-D.ietf-clue-franmeworKk]

3. Issues with Content attribute

3.1. Anbiguous definition
*There is anbiguity in the definitions that may cause problens for

interoperability. A clear exanple is "slides" which could be any
formof presentation nedia. Another exanple is the difference

between "main" and "alt". In a tel epresence scenario the room would
be captured by the "nmain canmeras" and a speaker woul d be captured by
an alternative "canmera”". This runs counter with the definition of
"alt".

Anot her exanple is a university use case where:

The main site is a university auditoriumwhich is equipped with three
caneras. One canera is focused on the professor at the podium A
second canera is nounted on the wall behind the professor and
captures the class in its entirety. The third camera is co-|ocated
with the second, and is designed to capture a close up view of a
questioner in the audience. It automatically zoons in on that
student using sound localization

For the first camera, it’'s not clear whether to use "main" or
"speaker". According to the definition and exanple of "speaker” in
RFC 4796 [ RFC4796], maybe it’s nore proper to use "speaker" here?
For the third canera it could fit the definition of "main" or "alt"
or "speaker".

3.2. Miltiple functions
It appears that the definitions cover disparate functions. "Miin"

and "alt" appear to describe the source fromwhich nedia is sent.
"Speaker" indicates a role associated with the nedia stream
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"Slides" and "Sign Language" indicates the actual content. Also
indirectly some prioritization is applied to these paraneters. For
exanpl e: the | MIC docunent on best practices for H 239 indicates a

display priority between "nmain" and "alt". This mxing of functions
per code point can | ead to anbi guous behavior and interoperability
problems. It also is an issue when extending the val ues.

3.3. Limted Stream Support

The val ues above appear to be defined based on a snmall nunber of
video streans that are typically supported by |egacy video
conferencing. E.g. a nain video stream (main), a secondary one (alt)
and perhaps a presentation stream(slides). It is not clear how this
val ue scal es when many nedia streans are present. For exanple if you
have several main streans and several presentation streans how woul d
an endpoi nt distinguish between then?

3.4. Insufficient information for individual paraneters

Rel ated to the above point is that some individual values do not
provide sufficient information for an endpoint to nmake an educated
decision on the content. For exanple: Sign | anguage (sl) - If a
conference provides nultiple streans each one containing a sign
interpretation in a different sign | anguage how does an endpoi nt

di stingui sh between the | anguages if "sl" is the only [abel? Also
for accessible services other functions such a real time captioning
and video description where an additional audio channel is used to
descri be the conference for vision inpaired people should be
support ed.

Not e: SDP provi de a | anguage attri bute.
3.5. Insufficient information for negotiation

CLUE negotiation is likely to be at the start of a session
initiation. At this point of tinme only a very sinple set of SDP
(i.e. limted nmedia description) nmay be avail abl e (dependi ng on cal
flow. In npost cases the supported nmedia captures may be agreed upon
before the full SDP information for each nedia stream The effect of
this is that detailed information would not be available for the
initial decision about which capture to choose. The obvious solution
is to provide "enough" data in the CLUE provider nmessages so that a
consumer can choose the appropriate nmedia captures. The current CLUE
framework al ready partly addresses this through the "Content”
attribute however based on the current "Content"” values it appears
that the information is not sufficient to fully describe the content
of the captures.
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The purpose of the CLUE work is to supply enough information for
negotiating nultiple streams. CLUE framework [I-D.ietf-clue-
framewor k] addresses the spatial relation between the streans but it
| ooks like it does not provide enough information about the senantic
content of the streamto allow interoperability.

Some information is available in SDP and nmay be avail abl e before the
CLUE exchange but there are still some information m ssing.

4., Capture description attributes

As indicated above it is proposed to introduce a new attribute/s that
all ows the definition of various pieces of information that provide
met adat a about a particular nedia capture. This information should
be described in a way that it only supplies one atomc function. It
shoul d al so be applicable in a multi-streamenvironnent. It should
al so be extensible to allow new information el enents to be introduced
in the future

As an initial list the following attributes are proposed for use as
nmet adat a associ ated with nedia captures. Further attributes may be
identified in the future.

Thi s docunent propose to renove the "Content" attribute. Rather than
describing the "source device" in this way it may be better to
describe its characteristics. i.e.

An attribute to indicate "Presentation"” rather than the val ue
"Slides".

An attribute to describe the "Role" of a capture rather than the
val ue " Speaker™".

An attribute to indicate the actual |anguage used rather than a
val ue "Sign Language". This is also applicable to multiple
audi o streans.

Wth respect to "main" and "alt" in a multiple stream
environnment it’s not clear these values are needed if the
characteristics of the capture are described. An assunption nay
be that a capture is "main" unless described otherw se.

Note: CLUE may have missed a nedia type "text". How about a rea
time captioning or a real time text conversation associated with a
video neeting? It’'s a text based service. |It’'s not necessarily a

presentation stream |It’'s not audio or visual but a valid conmponent
of a conference.
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The sections below contain an initial list of attributes.
4. 1. Present ati on

This attribute indicates that the capture originates froma
presentation device, that is one that provides supplenentary
information to a conference through slides, video, still inmages, data
etc. \Where nore information is known about the capture it may be
expanded hierarchically to indicate the different types of
presentation nedia, e.g. presentation.slides, presentation.inage etc.

Note: It is expected that a nunber of keywords will be defined that
provide nore detail on the type of presentation

4.2. View

The Area of capture attribute provides a physical indication of a
region that the nmedia capture captures. However the consuner does
not know what this physical region relates to. In discussions on the
IETF mailing list it is apparent that some people propose to use the
"Description" attribute to describe a scene. This is a free text
field and as such can be used to signal any piece of infornmation

This leads to problens with interoperability if this field is
automatically processed. For interoperability purposes it is
proposed to introduce a set of keywords that could be used as a basis
for the selection of captures. It is envisaged that this list would
be extendable to allow for future uses not covered by the initia
specification. Therefore it is proposed to introduce a nunber of
keywords (that nay be expanded) indicating what the spatial region
relates to? |.e. Room table, etc. this is an initial description
of an attribute introducing these keywords.

This attribute provides a textual description of the area that a
medi a capture captures. This provides supplenentary information in
addition to the spatial information (i.e. area of capture) regarding
the region that is captured.

Room - Captures the entire scene.

Table - Captures the conference table with seated participants

I ndi vidual - Captures an individual participant

Lectern - Captures the region of the lectern including the
presenter in classroomstyle conference

Audi ence - Captures a region showing the audi ence in a classroom
styl e conference.
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O hers - TBD
4.3. Language

Captures may be offered in different |anguages in case of nulti-

i ngual and/or accessible conferences. It is inportant to allow the
renote end to distinguish between them It is noted that SDP al ready
contains a | anguage attribute however this may not be avail able at
the time that an initial CLUE nmessage is sent. Therefore a |anguage
attribute is needed in CLUE to indicate the | anguage used by the
capture.

Thi s indicates which | anguage is associated with the capture. For
exanple: it may provide a | anguage associated with an audi o capture
or a |l anguage associated with a video capture when sign
interpretation or text is used.

An exanpl e where multiple | anguages nmay be used is where a capture
i ncludes multiple conference participants who use different
| anguages.

The possible values for the | anguage tag are the val ues of the
"Subtag’ columm for the "Type: |anguage" entries in the "Language
Subt ag Regi stry" defined in RFC 5646 [ RFC5646].

4. 4., Rol e

The original definition of "Content" allows the indication that a
particular nedia streamis related to the speaker. CLUE should al so
allow this identification for captures. 1In addition with the advent
of XCON there may be other fornmal roles that may be associated with
medi a/ captures. For instance: a renote end may like to always view
the floor controller. It is envisaged that a renote end may al so
chose captures depending on the role of the person/s captured. For
exanpl e: the people at the renote end nay wish to always view the
chairman. This indicates that the capture is associated with an
entity that has a particular role in the conference. It is possible
for the attribute to have multiple values where the capture has

mul tiple roles.

The val ues are grouped into two types: Person roles and Conference
Rol es

4.4. 1. Per son Rol es

The roles are related to the titles of the person/s associated with
the capture.
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Manager - Indicates that the capture is assigned to a person
with a senior position.

Chai rman- indicates who the chairman of the neeting is.

Secretary - indicates that the capture is associated with the
conference secretary.

Lecturer - indicates that the capture is associated with the
conference | ecturer.

Audi ence - indicates that the capture is associated with the
conference audi ence.

O hers
4.4,2. Conference Rol es

These roles are related to the establishment and mai ntenance of the
mul ti medi a conference and is related to the conference system

Speaker - indicates that the capture relates to the current
speaker.
Controller - indicates that the capture relates to the current

floor controller of the conference.
O hers
An exanpl e is:

AC1 [ Rol e=Speaker]
VC1 [ Rol e=Lect urer, Speaker]

4.5, Priority

As has been highlighted in discussions on the CLUE mailing list there
appears to be sonme desire to provide sonme relative priority between
captures when nultiple alternatives are supplied. This priority can
be used to deternine which captures contain the nost inportant

i nformati on (according to the provider). This nmay be inportant in
case where the consunmer has limted resources and can on render a
subset of captures. Priority nmay al so be advantageous in congestion
scenari os where nmedia fromone capture nmay be favoured over other
captures in any control algorithms. This could be supplied via
"ordering" in a CLUE data structure however this nmay be problematic

i f people assune sone spatial nmeani ng behind ordering, i.e. given
three captures VCl, VC2, VC3: it would be natural to send VC1, VC2, VC3
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if the images are conposed this way. However if your boss sits in
the mddle viewthe priority may be VC2,VCl, VC3. Explicit signalling
is better.

Additionally currently there are no hints to relative priority anong
captures fromdifferent capture scenes. |In order to prevent any

ni sunderstanding with inplicit ordering a numeric nunber that nmay be
assigned to each capture.

The "priority" attribute indicates a relative priority between
captures. For exanple it is possible to assign a priority between
two presentation captures that would allow a renpte endpoint to
determi ne which presentation is nore inportant. Priority is assigned

at the individual capture level. It represents the provider’s view
of the relative priority between captures with a priority. The sane
priority nunber nmay be used across nmultiple captures. It indicates
they are equally as inportant. |If no priority is assigned no
assunptions regarding relative inportant of the capture can be
assuned.

4.6. Ohers
4.6.1. Dynanic

In the framework it has been assumed that the capture point is a
fixed point within a tel epresence session. However depending on the
conference scenario this may not be the case. |In tele-nedical or

tel e-education cases a conference may include caneras that nove
during the conference. For exanple: a canmera nmay be placed at
different positions in order to provide the best angle to capture a
work task, or may include a canmera worn by a participant. This would
have an effect of changing the capture point, capture axis and area
of capture. |In order that the renote endpoint can chose to |ayout/
render the capture appropriately an indication of if the canera is
dynani ¢ should be indicated in the initial capture description

This indicates that the spatial information related to the capture
may be dynani ¢ and change through the conference. Thus captures may
be characterised as static, dynam c or highly dynamc. The capture
point of a static capture does not nove for the life of the
conference. The capture point of dynanmic captures is categorised by
a change in position followed by a reasonable period of stability.

H gh dynanic captures are categorised by a capture point that is
constantly moving. This may assist an endpoint in determ ning the
correct display layout. |If the "area of capture", "capture point"
and "line of capture" attributes are included with dynam c or highly
dynani ¢ captures they indicate spatial information at the tinme a CLUE
nmessage is sent. No information regarding future spatial information
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shoul d be assuned.
4.6. 2. Enbedded Text

In accessible conferences textual infornmation may be added to a
capture before it is transnmitted to the renote end. In the case
where nultiple video captures are presented the renpte end may
benefit fromthe ability to choose a video stream containi ng text
over one that does not.

This attribute indicates that a capture provi des enbedded textua

i nformati on. For exanple the video capture nay contain speech to
text information conposed with the video image. This attribute is
only applicable to video captures and presentation streans with

vi sual information.

The EnbeddedText attribute contains a | anguage val ue according to RFC
5646 [ RFC5646] and may use a script sub-tag. For exanple:

EnbeddedText =zh- Hans

Whi ch indicates enbedded text in Chinese witten using the sinplified
Chi nese script.

4.6.3. Conpl ementary Feed

Sone conferences utilise translators or facilitators that provide an
additional audio stream (i.e. a translation or description of the
conference). These persons may not be pictured in a video capture.
Where nultiple audio captures are presented it may be advant ageous
for an endpoint to select a conplenentary streaminstead of or
additional to an audio feed associated with the participants froma
mai n vi deo capture.

This indicates that a capture provides additional description of the
conference. For exanple an additional audio streamthat provides a
conmentary of a conference that provides conpl enentary information
(e.g. atranslation) or extra information to participants in
accessi bl e conferences.

An exanple is where an additional capture provides a translation of
anot her capture:

AC1 [Language = Engli sh]
AC2 [ Conpl enent aryFeed = ACl, Language=Chi nese]

The conpl enentary feed attribute indicates the capture to which it is
provi di ng additional information.

G oves, et al. Expi res August 22, 2013 [ Page 10]



Internet-Draft CLUE nedi a capture description February 2013

5. Sunmmary
The main proposal is a to renove the Content Attribute in favour of
describing the characteristics of captures in a nore
functional (atom c) way using the above attributes as the attributes
to describe netadata regarding a capture.

6. Acknow edgenents
This tenplate was derived froman initial version witten by Pekka
Savol a and contributed by himto the xm 2rfc project.

7. | ANA Consi der ations

This meno includes no request to | ANA

8. Security Considerations

TBD

9. Changes and Status Since Last Version

Changes from 00 to 01:

1. Changed source to XM

2. 4.1 Presentation : No conments or concerns. No changes.
3. 4.2 View : No conmments or concerns. No changes.

4, 4.3 Language: There were conmments that nultiple | anguages

need to be supported e.g. audio in one, enbedded text in
another. The text need to be clear whether it is supported
or preferred | anguage however it was clarified it is neither.
Its the | anguage of the content/capture. 1t was al so noted
that different speakers using different |anguages could talk
on the main speakers capture therefore | anguage should be a
list. Seened to be support for this. Text was adapted
accordingly.

5. 4.4 Role: There were a couple of responses for support for
this attribute. The actual values still need sone work. It
was noted that there were two possible sets of roles: One
group related to the titles of the person: i.e. Boss,
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Chai rman, Secretary, Lecturer, Audience. Another group
related to conference functions: i.e. Conference initiator,
control l er, speaker. Text was adapted accordingly.

6. 4.5 Priority: No direct comment on the proposal. There
appeared to be sone interest in a prioritisation schene
during di scussions on the franework. No changes.

7. 4.6.1 Dynamic : No coments or concerns. No changes.

8. 4.6.2 Enbedded text: There was a conment that "text" nedia
capture was needed. It was also indicated that it should be
possi ble to associate a | anguage with enbedded text. It

shoul d be possible to al so specify | anguage and script. e.g.
Enmbedded text could have its own | anguage. Text adapted
accordi ngly.

9. 4.6.3 Suppl ementary Description: There were comrents that it
could be interpreted as a free text field. The intentionis
that its nore of a flag. A better nane could be
"Conpl ementary feed"? There was al so a comment that perhaps
a specific "translator flag" is needed. It was noted the
usage was |ike: ACLl Language=English or AC2 Suppl enentary
Description = TRUE, Language=Chi nese. Text updated
accordingly.

10. 4.6.4 Tel epresence There were a couple of coments
questioning the need for this paraneter. Attribute renoved.

10. References
10. 1. Nor mat i ve Ref erences

[ RFC2119] Bradner, S., "Key words for use in RFCs to Indicate
Requi rement Levels", BCP 14, RFC 2119, March 1997.

10. 2. I nformati ve References

[I-D.ietf-clue-franmeworKk]
Duckworth, M, Pepperell, A, and S. Wnger, "Franmework
for Tel epresence Multi-Streans",
draft-ietf-clue-framework-08 (work in progress).

[ RFCA796] Hautakorpi, J. and G Camarillo, "The Session Description

Protocol (SDP) Content Attribute", RFC 4796
February 2007

G oves, et al. Expi res August 22, 2013 [ Page 12]



Internet-Draft CLUE nedi a capture description February 2013

[ RFC5646] Phillips, A. and M Davis, "Tags for ldentifying
Languages", BCP 47, RFC 5646, Septenber 2009.

Aut hors’ Addr esses

Christian G oves (editor)

Huawei

Mel bour ne,

Australia

Emai |l : Christian. Goves@teczone.com
Wei wei  Yang

Huawei

P. R Chi na

Emai | : t ormy@uawei . com

Roni Even

Huawei

Tel Aviv,

| sreal

Email: roni.even@mil 01. huawei . com

G oves, et al. Expi res August 22, 2013 [ Page 13]






CLUE C. Goves, Ed.

I nternet-Draft W Yang
I ntended status: |nformational R Even
Expi res: January 10, 2014 Huawei

July 09, 2013

Use of "Roles" in CLUE
draft-groves-clue-role-clarifications-00

Abst ract

There have been recent discussions on the CLUE and DI SPATCH nai |l i ng
lists about "roles" associated with nultinedia conferences. Fromthe
di scussions it was apparent that there is some confusion as to what
the current defined roles actually inply and that people had
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1. Introduction
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The purpose of this docunent is to collect together different types
of "roles" or attributes of people participating within a multi-nedia
conference. It is recognised that a person may have nultiple roles
in a conference that denote different information regarding their

soci al and/or organi sational status. For exanple:
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organi sational level" a person may have the role of "Chief Executive
Oficer (CEO" but froma conference control |evel may be a
"Participant” who cannot control the conference despite having |arge
anount of power in a conpany. The definition of a role nmay al so give
i nformati on regarding the type of organisation a person is from For
exanpl e: From"Professor” it could be assuned that the person is from
an educational institution, however this assunption nmay be fal se as a
Professor is a title of a person. One's status is an inportant

aspect in social interactions. Telepresence is designed to increase
the experience of normal social interactions so comrunication of
status is an inportant aspect.

From a medi a perspective a nmedia streamthat either depicts a person
or carries their voice could be attributed with the person’s role/s.

2. Role Categories

As shown above the term "role" can be associated with a w de range of
characteristics. The sections below attenpt to collect roles into

di fferent sub-categories of related roles. Wen a person tal ks about
"role" it is inportant to identify the category of role that is being
tal ked about as these are likely to have semantic differences.

For exanpl e: Wen using the role "chairman" it could be considered

as:

a) a meeting role - the person who runs the neeting through the
agenda

b) a conference control role - the person who controls the
conference systemthat allows people to speak

c) the person is the chairman of a conpany and is participating

in the conference

Each of the above is a different function with potentially the sane
| abel .

2.1. Meeting Roles

These roles relate to typical traditional functions when a neeting is
held. These roles are related to the running of the neeting itself,
i.e. with respect to the agenda. These roles pre-date multinmedia
conferencing and are typically needed whenever a neeting is held.
Knowi ng who has these roles is integral to running a successful

meeti ng.
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1. Chai rman ([ RFC6501]. noderator?) (Leader - Person who
convenes the neeting) (facilitator - keeps di scussion going)

2. Vi ce- Chai r nan

3. Secretary/ Scri be/ Recorder/ M nute Taker

4. Menber/ Parti ci pant/ Audi ence

5. Presenter/Lecturer

6. Transl at or

7. Ti mekeeper

2.2. Conference System Control Roles

These roles are related to the establishment and nmai ntenance of the
mul ti medi a conference and are related to the scope of conference
systemonly. It can be beneficial for other people to know who has
these roles. For exanple: If the controller is responsible for

sel ecting which peopl e/ endpoi nts can speak it night be beneficial to
observe them for visual CLUEs on how they determine the turn taking
process.

Speaker/ Presenter Can share content/media with others.
Control | er/ Host I ndi cates the person responsible for controlling

adm ssion to the conference. Sets up the neeting,
adds and shares contents, control who presents and

tal ks.
Parti ci pant Indicates a participant in the conference who does
not have any special control. Receives nedia and

content from presenter.
2.3. Institution type

This type indicates the type of organisation a person is from This
could be hel pful to scope a person's title.

1. Industry (this could be broken into segnents, i.e.
heal t hcare, tel econmunications etc.)

2. Gover nment

3. Non- gover nnent al organi sati on ( NGO
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4. Educati ona

5. Rel i gi ous

6. Not for profit
7. Mlitary

8. Private

9. Et c.

2.4. Person Nane Title

Conmon honorific titles relate to a person’s gender (Social Title)
i.e. M, Ms, Mss etc. however there are other titles used to show
aristocratic status (Hereditary title) (Honorary title) or one's role
in government, a religious, nilitary or educational institution. For
exanpl e: Doctor (Professional Title), Professor (Academic Title) and
Air Marshall (Mlitary title). These are placed into context and
relative authority given by the organisation type.

W ki pedi a provides a discussion of the different types of titles:
http://en.wi kipedia.org/wiki/Title

It can be seen that there are hundreds of possible titles related to
a person’s status.

A further conplication is that a title muy be repeated i.e. Honorary
Doctor (Hon Dr).

There are some standards that allow for the carriage of titles (these
are di scussed bel ow) however there does not appear to be a standard
definition containing all the titles.

Appendi x A of Standards Australia AS 4590-2006 "I nterchange of client
i nformation" provides a list of some conmmon titles.

[ 1 TU. X520. 2001] does contain syntax for Title (the designated
position or function of the object within an organi zation) and all ows
it’s usage in Commonnane attribute (which vCard uses) however this
does not provide any val ues.

QASI S have devel oped standards for naming in the OASIS ldentity

Met asystem I nteroperability (IM) Technical Commttee: (https://ww
. 0oasi s-open. org/comm ttees/tc_home. php?wy_abbrev=ciq).
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However they do not define a set of allowed titles. See: Extensible
Nanme Language (xM.) Standard Description Docunent for WBC DTD/ Schema

Beyond the common set of English honorific titles it may be difficult
to inplenent a policy based on a standard set.

2.5. Person Qccupation (Job Title)

Persons can be further classified by their occupation. 1In some
respects this is a conbination of institution type and title. There
is already a standard | SCO-8 "International Standard C assification
of Cccupations" that groups jobs into 10 major groups:

1- Manager s

2- Pr of essi onal s

3- Techni ci ans and associ ate professionals

4- Clerical support workers

5- Servi ce and sal es workers

6- Skilled agricultural, forestry and fishery workers
7- Craft and rel ated trades workers

8- Pl ant and machi ne operators, and assenblers

9- El ementary occupati ons

0- Armed forces occupations

These categories are further broken down into to provide nore
detailed information regarding the job. For exanple:

Maj or Group 1

Manager s

11 Chi ef executives, senior officials and | egislators

111 Legi sl ators and senior officials
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112 Managi ng directors and chi ef executives

It may be advantageous to utilise this specification to indicate the
organi sational position of soneone. A free text field could provide
extra information if the user determines it is necessary.

2.6. Organisation Nane

Rat her than providing person information an endpoint could provide

i nformati on regardi ng an organi sati on nane. For exanple: it may not
matter that nedia is froma certain person you may want nmedia froma
certain conpany.

QASI S as nentioned above provides guidelines on organi sati on name
formats.

vCard [ RFC6350] also allows the indication of an organi sati on nane.
2.7. Meeting Specific Roles

Rat her than being international and regionally accepted roles, roles
may al so be internal to an organisation or group. This group may
define their own roles as integral to the neeting process and it may
be advant ageous for other people in the neeting to know these roles.
For exanpl e:

Toastmasters (http://ww. t oast mast ers. org/ neeti ngrol es. aspx) define
the roles of: Ah-counter, Evaluator, General Evaluater, G ammarian
Meeti ng Speaker, Pl edge, etc.

So in the scope of a Tel epresence conference between toastnasters
participants it should be possible to select captures based on their
agreed set of roles. They could be scoped by organisation. However
for the wider community these roles would | argely be neaningl ess.

Anot her exanpl e woul d be the Tel enedi cal use case. A capture of "the
patient" would be difficult to express using the normal conference
rol es.

2.8. Oher Considerations
This draft has only considered this issue froman English | anguage
perspective. Further consideration would be needed on the use of
non- Engl i sh rol es and any potential napping.

3. Relation to CLUE
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[1-D.groves-clue-capture-attr] proposed a nunber of attributes to
descri be nedia captures. One of those was the "role" attribute. The
intention of the "role" attribute was to allow the consuner to
advertise that a nedia capture has a person and/or conference role
associated with it. During discussions it was noted that nore work
was needed on the allowed val ues.

As shown above the term"role" relates to a wi de range of functions
so the CLUE work on roles should be nore specific on what function/s
are supported. |If nore than one role type is supported it may be
nore appropriate to support several attributes, each specific to a
particul ar function.

An advertiser may populate "role" information either by manual or

aut omati c provisioning. Mnual configuration would be that the
participant enter the information at the tinme of neeting
establishnent. Automatic provisioning is where the conference system
uses previously supplied information to populate the role

information. This could be provided when the systemis provisioned
or based on el ectronic exchange of information. For exanple the
Popov roomat the ITU-T allows the insertion of an identity card at a
seating position which the conference system can use.

The basic premise of CLUE is that the attributes are used by a
consumer to select which of the advertised nedia captures it wants.
Therefore it is assunmed that the "role" type information is only used
in scope of CLUE. For exanple: the CLUE role information woul d not
be used by SIP XCON ([ RFC6501]) to deternine conference policies.

Li ke the other CLUE attributes the "role" information nmay al so be
used to determ ne display/playout characteristics by a consuner.

A secondary prem se is that by knowi ng the "role" of the person/nmedia
capture it enhances the social interactions in the conference. What
the relevance of the different "role" functions has to a consuner is
largely a matter of local policy. A person associated with the
consumi ng endpoint may be nore interested in seeing the conpany CEO
than the person chairing the neeting. This different rel evance nmay
al so be based on cultural preferences / norns.

The various "role" categories are discussed below in the context of
rel evance to CLUE

3.1. Meeting Roles
As described in section 2.1 these roles are key to npst neetings.
They describe the functions related to the running of the neeting.

They are NOT related to running a conferencing system These roles
are assigned to people within a neeting. As a media capture nay
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capture nore than one person it nmeans that an attribute describing
meeting roles nmust allow nore than one val ue per nedia capture. A
person may al so have nore than one neeting role, i.e. a secretary and
tinme keeper. Miltiple people within a capture may al so have the sane
role, i.e. three people in a capture may all be participants. In
such a case a neeting role attribute would only need a single val ue
"participant".

A nmedi a capture may contain people with the follow ng nmeeting roles:

Chai r man A person who convenes the neeting and presides over
di scussions. Al so known as a noderator or
rapporteur.

Vi ce- Chai r man A person who assi st the chairman.

Secretary A person who is responsible for docunenting the
meeting. Also known as a scribe, recorder or minute
t aker.

Parti ci pant A person who is participating in a neeting that has

no other role in a neeting. Al so known as a nenber,
partici pant or audience.

Present er A person who has been invited to present a nmessage to
the meeting. Also known as a lecturer.

Transl at or A person who translates from one | anguage to another
in a neeting.

Ti mekeeper A person who is responsible who records the tine
taken for the neeting.

It is proposed to add a capture attribute "Meeting Role" to CLUE with
t he above val ues.

3.2. Meeting Specific Roles
As discussed in section 2.7 it is possible that certain group may
define their own neeting roles. The ability to carry this
i nformati on should be possible in CLUE. To facilitate the carriage
of this information in CLUE it is proposed to add a free text field
to the "Meeting Role" attribute proposed in section 3.1 above.

3.3. Conference System Control Roles

As nentioned in section 2.2 conference systemcontrol roles relate to
the control of the electronic conference. For CLUE an attribute with
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the Conference Control role would indicate that the person depicted
in the nedia capture has certain conference control responsibilities.
It does not provide any authorisation in a conference managenent
system for these conference control roles. The information is
provided as a neans for the consuner to select nedia captures and for
di spl ay/ pl ayout purposes.

The followi ng conference systemcontrol roles are proposed:

Present er I ndi cates a person that can share content/nmedia with
others. My al so be known as speaker

Controller I ndi cates the person responsible for controlling
adm ssion to the conference. Sets up the neeting,
adds and shares contents, control who presents and
talks. Al so known as "host".

Parti ci pant I ndicates a participant in the conference who does
not have any special control. Receives nedia and
content from presenter.

Unli ke nmeeting role a person can only have one conference system
control role at a tinme. However as nultiple people can be captured
in a nmedia capture the conference systemcontrol role nay have
mul ti pl e val ues.

It is proposed to add an attribute "Conference System Control Role"
to CLUE with the above attri butes.

3.4. Institution type

CLUE nedi a captures are nore likely to be selected based on the
person and their position and conpany rather than the type of
organi sation that they are from This can be onmtted from CLUE

3.5. Personal | nformation
3.5.1. Person Nane Title

As described in section 2.4 above there nay be many different
variations of a person nane title. There are also non-English
speaking titles that would need to be conveyed. It is unlikely that
all the variations could be enunerated. As discussed above a
person’s title gives inportant information regarding the soci al
status of that person. It is noted that vCard [ RFC6350] section
6.2.2 allows title as part of the "n" attribute. As a neans to
provide information regarding the person in a capture it is proposed
to allow vCard [ RFC6350] descriptions to be linked with CLUE nedia
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captures. This is a standardised formof providing information
regarding a person’s title, name and contact details as well as
additional attributes. This would allow a Consuner to choose
captures based on a rich set of information as well as using this
i nformati on for display.

3.5.2. Person Cccupation (Job Title)

As has been di scussed Consuners may choose to receive a particul ar
medi a capture based on the role of a person. For exanple a consuner
may al ways want to see a nanaging director. vCard provides a "title"
paraneter in [ RFC6350] section 6.6.1 and the "role" paranmeter in
section 6.6.2. These paraneters are based on [ITU. X520.2001] "title"
and "business category" attributes. |If CLUE utilises the vCard
format then it could utilise these paraneters to carry information
regardi ng a person’s occupation

The vCard "role" paraneter is a single text value. |In order to
provide interoperability between advertiser and consuners CLUE coul d
recomrend that the | SO classifications as discussed in section 2.5 be
used whilst allowi ng an advertiser to use a free text field.

Therefore it is proposed that CLUE allow vCard/s be associated with
nmedi a captures for this purpose.

3.5.3. Oganisation Name
vCard [ RFC6350] defines a data format for representing and exchangi ng

a variety of information about individuals and other entities. The
information is grouped into the follow ng set of properties:

0 Identification Properties

0 Del i very addressing properties
0 Conmruni cati ons Properties

0 Organi zati onal Properties

0 Expl anatory Properties

0 Security Properties

0 Cal endar Properties

These properties allow a wide range of information to be transnitted
in a manner that interoperable between an advertiser and consuner.
vCard all ows the description of persons, groups, organisation and
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locations. This would allow an Advertiser to send information
regardi ng the organi sation and | ocation where the endpoint is |ocated
as well as the people participating in the conference. Having this

i nformati on avail abl e regardi ng the persons/groups/organi sations

all ows for service innovation

As di scussed previously netadata regardi ng captures needs to be sent
before or with the CLUE nessages as the data needs to be an input
into capture selection. Leaving such information to be collected
later in the conference establishnent process e.g. via XCON or sone
ot her neans woul d not be appropriate.

An advertiser may choose to send a miniml set of information such as
only a nane or a nore conplete set with personal title, job title
etc. The only mandatory vCard field (apart fromsyntax rel ated ones)
is the "FN' (Formatted nane) property (section 6.2.1/[RFC6350]).

This relates to the vCard "object"” rather than a "person" which

all ows for nanes other than person nanes to be used. So an endpoi nt
could transit the neeting roles even if the nanes of the people in
the conference are not avail abl e.

vCard also allows information to be transmitted in nultiple | anguages
as specified by a | anguage property paraneter.

The vCard format is also a widely supported for el ectronic business
cards and are often associated with e-mail nessages. Rather than
defining a new format for personal information in CLUE it would be
beneficial to capitalise on a format that enjoys w de use.

In terms of the CLUE data nodel it may not be necessary to carry a
vCard format syntax for each capture due to the fact that a person/
group/ organi sati on may appear in multiple capture. For exanmple: An
Advertiser that has 3 caneras (VCL, VC2,VC3) each capturing one
person, one canera (VC4) capturing the roomand a m crophone
capturing the roomwoul d be advertised as:

CSE1( VC1[ vCARD1{ synt ax}], VC2[ vCARD2{ synt ax}], VC3[ vCARD3{ synt ax}])

CSE2( VCA[ vCARD1{ synt ax}, vCARD2{ synt ax} , vCARD3{ synt ax}])

CSE3( ACL1[ vCARD1{ synt ax}, vCARD2{ synt ax}, vCARD3{ synt ax}])
If the contents of each of the vVCARDs was large this would result in
a |l arge CLUE nessage size. Therefore it would be nore appropriate to
transmt the vVCARDs in a separate section of the CLUE nessage and
provide a pointer to the card in a capture attribute. Additionally

rather than transmitting the entire vVCARD in the CLUE nessage a UR
to | ocation where the vCARD can be downl oaded shoul d be possible.
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4.

Capture scene attributes

The current CLUE framework contains a Capture Scene attribute
"Description" which is a human-readabl e description of the capture
scene. As can be seen vCard allows a rich description regarding a
person or an organisation. In the case that a scene represents an
endpoi nt as a whole rather than associating a vCard with each nmedi a
capture it may be desirable to associate a vCard with the Capture
Scene.

Sunmary of proposed updates

1. The addition of a capture attribute "Meeting Role" attribute
with values as per section 3.1 and 3. 2.

2. The addition of a capture attribute "Conference System
Control Role" attribute with values as per section 3. 3.

3. The addition of a capture attribute "vCard" that all ows one
or nmore vCards according to [ RFC6350] to be associated with a
capture.

4, The addition of a capture attribute "End point vCard" that
all ows a "group", "org" or "location" kind of vCard according

to section 6.1.4/[ RFC6350] to be associated with a capture.
Acknowl edgenent s

This tenplate was derived froman initial version witten by Pekka
Savol a and contributed by himto the xm 2rfc project.

| ANA Consi der ati ons

The "Meeting Roles" and "Conference Control Roles" attribute nay have
an | ANA registry associated with themto facilitate the addition of
future new rol es

vCard already has | ANA regi stration procedures for new properties,
paraneters and val ues.

Security Considerations

Providing "nmeeting role", "conference control role" and "vCard"
attributes raises the question of whether the endpoint (or the people
at the endpoint) are authorized to provide the roles and are who they
say they are?
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The context of the use of these attributes is for the purposes of
choosi ng nedia captures not to provide pre-authorization for the
control of conference control function. It is expected that the
original SIP exchange would provide an "authorisation" between the
Advertiser and Consuner to utilize a CLUE signaling channel
Therefore there is sone |evel of trust between these two entities.

An Advertiser could send false information regarding a nedia capture.
For exanple it may assert in a vCard attribute that a person in a
capture is "King Richard" when the person is not. However this is
not problematic only for "role" related attributes it applies to any
asserted information in CLUE i.e. every attribute.
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1. Introduction

One issue that has repeatedly come up in the development of CLUE is
the interconnected nature of many of the issues — making decisions in
any one area requires that decisions are made in other areas. One
particularly problematic area has been that of producing call flows:
many of the decisions that need to be made revolve around how offer/
answer exchanges and CLUE messages will interact, but without a good
understanding of what will be in SDP and what will be in CLUE these
decisions have been difficult to make.

In the hope of resolving some of these issues and allowing us to make
more progress on the subject of call flows and CLUE signalling
generally this draft addresses two issues that are hopefully not
dependent on decisions in other areas, both aspects of the
relationship between CLUE signalling and SDP. Hopefully this draft
will either provoke discussion, or document decisions that people

feel are obvious but aren't currently reflected in writing.

2. Terminology

The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT",
"SHOULD", "SHOULD NOT", "RECOMMENDED", "MAY", and "OPTIONAL" in this
document are to be interpreted as described in RFC 2119 [RFC2119] and

indicate requirement levels for compliant implementations.

3. Initial Assumptions

This section enumerates a few assumptions based on previous
discussion which are, at this stage, hopefully uncontroversial.

CLUE information such as capture descriptions are unsuitable for SDP,
and as such there will be an alternate method for sending CLUE
messages end to end. In a call scenario where both sides wish to
send and receive this CLUE negotiation takes the form of two
independent, uni—directional exchanges; on each exchange one device
provides its send capabilities while the other side determines what

it wishes to receive.

This CLUE negotiation will never enable or require a call to exceed
boundaries negotiated in SDP. This most obviously applies to
bandwidth, both for the total call and for negotiated sessions, but

also means that codec—specific limitations such as the maximum number
of H.264 macroblocks a second a receiver can process MUST be
respected.
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4. The CLUE framework: dividing the information between SDP and CLUE
messaging

The CLUE Framework [I-D.ietf—-clue—framework] defines the information
that will be needed to successfully negotiate a CLUE call, but does

not define the mechanism by which this information is conveyed. This
section provides two options for dividing this information between

SDP and CLUE signalling, without proposing explicit signalling for

either channel (merely what information needs to be conveyed in

each).

4.1. CLUE information principally in CLUE channel

One approach that has been a major part of CLUE discussions has been
to make no significant additions to SDP, and continue to use it only

for the negotiation of RTP sessions. The sessions are then

potentially subdivided into multiple streams using CLUE signalling.

In this model standard SDP signalling provides the envelope within
which CLUE negotiates the number and content of multiple streams.

This method has a number of advantages - there is no need for
additional SDP syntax, making interoperability with existing devices
simple and concentrating new signalling in a single location (the
CLUE negotiation). There is also clear separation of

responsibilities between SDP and CLUE: as normal SDP negotiates the
specifics of the RTP sessions: address and ports, supported codecs,
receive maxima and so on, while CLUE messaging then specifies how
many streams are to be multiplexed on a port, details for
demultiplexing, content of those streams, encoding limits and so on.
The only necessary addition to the SDP would be a label [RFC4574]
attribute per media line to allow CLUE messaging to identify them.

Unfortunately, there are some downsides to this approach. The
primary one is that all multiplexing of streams is entirely dependant
on the CLUE channel - as such this is not a method applicable to
other applications. Since other groups within the IETF have an
interest in such multiplexing for reasons other than enabling
telepresence scenarios they would have to invent other methods for
negotiating similar multiplexing — both inefficient, and likely
problematic when CLUE and some other solution involving
multistreaming are both used in the call scenario.

4.2. Media encoding/decoding information in SDP, media content
information in CLUE messaging

An alternative approach is to divide the information in the CLUE

Framework [I-D.ietf-clue—framework] into the information specific to
encoding and decoding RTP streams, and the content of those streams.
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On the advertising side this split is fairly natural: most of the
information in the framework relates to the number, content, physical
dimensions and simultaneity of the media captures available,
information related to the contents of the media streams rather than
the streams themselves. In contrast, the encoder and encoder group
information gives the limits on the media streams the sender can
provide, with parameters such as bandwidth, max h.264 macroblocks per
second and other parameters relevant to SDP. These are defined as
sender limitations rather than receiver ones and so are not directly
analogous to existing SDP parameters, but are better suited to SDP
than CLUE.

When it comes to receiver selection the separation between parameters
that logically should be in CLUE and should be in SDP is no longer so
clean—cut, as the receiver must specify capture encodings, choosing
both which captures they wish to receive and the media limitations on
such streams. The latter limitations are obviously suited to SDP,

but information about captures is more relevant to the CLUE channel.
The CLUE-specific information, however, is limited to simply

selecting a capture for the stream.

The ability to describe the sender’s encoder limitations for
multiplexed streams along with the receiver’s selection of those
streams and the media limitations, SSRCs and other demultiplexing
information are all requirements that are not specific to CLUE;

having them in SDP means that a consistent mechanism can be used by
CLUE as well as by other call scenarios wishing to support additional
media streams in this fashion. Capture information, in contrast, is
CLUE-specific and as such is sensible to keep in the CLUE channel.
The CLUE channel will also reference the SDP, linking captures to
encoding capabilities and identifying which capture is desired for
each stream. This split of information means that any change in
capture information on the part of a sender does not necessitate an
offer/answer exchange of SDP if there is no corresponding change to
the encoding capabilities of that sender — only a new CLUE
advertisement is required.

This approach leads to a number of dependencies between the SDP and
CLUE messages - the sender must define which captures and capture
scenes are usable with which streams/encodings, while the receiver
must define what capture they wish to receive with a particular

encoding. These could take the form of references in SDP to CLUE,
references in CLUE to SDP or references in each to the other.

However, this draft proposes that all such references MUST be from
CLUE messages to SDP, not the other way around. By ensuring all
depenencies are unidirectional it reduces the complexity of

integrating the two signalling methods. There are multiple reasons

for having references be CLUE->SDP and not the other way around: one
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is that logically CLUE is providing metadata about the contents of
streams that are negotiated in SDP, so it makes sense for CLUE to be
dependent on SDP and not visa—versa. Another is that middle boxes
wishing to monitor or alter SDP can then do so without necessarily
needing to involve themselves in the CLUE channel as SDP remains
self-contained.

5. Interdependence of SDP and CLUE negotiation

With separate negotiation of SDP and CLUE there is the question of

how to deal with dependencies between these two channels. The number
of dependancies depends on how the information defined in the CLUE
Framework [I-D.ietf—clue—framework] is split between SDP and CLUE, as
discussed in the previous section, but even in the case where all new
information is in CLUE there will still be some dependencies as it

will be necessary to determine which m-lines the CLUE signalling is
referring to. However, because we have two signalling methods

changes that require alterations in both CLUE and SDP are no longer
atomic: one message will be processed before the other. There has

been debate within the working group about how this will be dealt

with, as such a decision has significant effect upon call flows.

This draft proposes that CLUE messages and SDP messages should be
independent: parameters in CLUE messages MAY exceed values negotiated
in SDP, or may make reference to SDP contents not present in the most
recent offer/answer exchange. Without this provision, SDP and CLUE
messages become part of a single negotiation, and a change on either
by either side may necessitate an exchange of the other message type.
For instance, removing stream information from SDP might first
necessitate sending a new CLUE message removing the references to
this stream. The state machine required to ensure validity of

negotiation will be complicated, and there will be a number of

invalid states which must be avoided. This is further complicated by

the fact that, even if both ends of a call obey the constraints to

ensure validity, a middle box may choose to rewrite an SDP such that
an invalid state is reached.

Making the two message types independent significantly reduces the
complexity of the state machines required. And with the message

flows independent there is no way for an invalid state to occur when

the two negotiations contain contradictory information. A cost of

this is that endpoints will now need to deal with the fact that CLUE
messages may contain parameters exceeding those negotiated in SDP, or
referencing SDP content that does not exist. However, this is

analogous to an issue endpoints already deal with in SDP. For

instance, the sum of bandwidth parameters for various m-lines can
exceed the overall session bandwidth. Not only is this not invalid,
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but it can be desirable, as it allows the sender to prioritise

streams. What can be sent for any device is simply the intersection
of what is permitted by the most recent SDP offer/answer, and the
outcome of the CLUE negotiation; implementations should ignore
references to entities in the other negotiation that do no exist.

This does not mean that there will be no interaction between SDP and
CLUE messaging — a device wishing to add a new stream may well need
to update both their SDP and their CLUE negotiations. However, there
is no fixed order in which this must be done and no requirement for

them to be updated in a particular order or fashion; it is left to

the implementation to renegotiate the channels as it sees fit. If

updates to both negotiations are required for a new stream to be

added, then the new stream will not be available until both
renegotiations are complete — the completion of the first

renegotiation will have no effect.

6. Security Considerations

This draft only addresses how best to split information between SDP
and CLUE signalling and the interdependencies between these two
methods of signalling, it does not define the signalling or

information itself. As such this draft should require no additional
security considerations.
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1.

I nt roducti on

Thi s docunment provides an XM. schema file for the definition of CLUE
dat a nodel types

The schema is based on information contained in
[I-D.ietf-clue-framework] and also relates to the data nodel sketched
in [I-D. romanowcl ue-data-nodel]. It encodes information and
constraints defined in the aforenenti oned docunents in order to
provide a formal representation of the concepts therein presented.
The schenma definition is intended to be nodified according to changes
applied to the above nentioned CLUE docunents.
The docunent actually represents a strawran proposal aimng at the
definition of a coherent structure for all the information associ ated
with the description of a tel epresence scenari o.
Ter m nol ogy
[ TBD] Copy text fromthe franmework docunent.
XML Schenma
This section contains the proposed CLUE data nodel schema definition
The el enment and attribute definitions are formal representation of
the concepts needed to describe the capabilities of a nmedia provider
and the current streans it is transmtting within a tel epresence
sessi on.
The main groups of information are:
<medi aCaptures>: the list of media captures avail able (Section 4)
<encodi ngs>: the list of individual encodings (Section 5)
<encodi ngGroups>: the list of encodings groups (Section 6)
<captureScenes>: the list of capture scenes (Section 7)

<si mul t aneousSets>: the list of sinultaneous transm ssion
sets(Section 8)

<capt ureEncodi ngs>: the list of instantiated capture encodi ngs
(Section 9)

Al'l of the above refers to concepts that have been introduced in
[I-D.ietf-clue-framework] and [I|-D.romanow cl ue-dat a- nodel] and
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further detailed in threads on the mailing list as well as in the
followi ng of this docunent.

<?xm version="1.0" encodi ng="UTF-8" ?>
<xs:schema
t ar get Namespace="urn:ietf: parans: xm : ns: cl ue-i nf o"
xm ns:tns="urn:ietf:parans: xm : ns: cl ue-i nfo"
xm ns: xs="http://ww. w3. org/ 2001/ XM_Schema"
xm ns="urn:ietf:parans: xm :ns: cl ue-info"
el ement For mDef aul t =" qual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed" >

<!-- ELEMENT DEFINI TIONS -->

<xs: el enent nanme="nedi aCapt ures" type="nedi aCapt uresType"/>
<xs: el enent nanme="encodi ngs" type="encodi ngsType"/ >

<xs: el enent nanme="encodi ngG oups" type="encodi ngG oupsType"/>
<xs: el enent name="capt ureScenes" type="captureScenesType"/>
<xs: el enent name="si nul t aneousSets" type="si nultaneousSet sType"/>
<xs: el enent name="capt ur eEncodi ngs" type="capt ureEncodi ngsType"/>

<!-- MEDI A CAPTURES TYPE -->

<!-- envel ope of nedia captures -->

<xs: conpl exType nane="rmnedi aCapt ur esType" >

<Xs:sequence>
<xs: el enent nanme="nedi aCapt ure" type="nedi aCaptureType"
maxQOccur s="unbounded"/ >

</ xs: sequence>

</ xs: conpl exType>

<!-- DESCRI PTICN el enent -->
<xs: el enent nanme="descri ption">
<xs: conpl exType>
<xs: si npl eCont ent >
<xs: extension base="xs:string">
<xs:attribute name="| ang" type="xs:I|anguage"/>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
</ xs: el ement >

<!-- MEDI A CAPTURE TYPE -->
<xs: conpl exType name="nedi aCapt ureType" abstract="true">
<XS:sequence>
<!-- mandatory fields -->
<xs: el enent nanme="capt uredMedi a" type="xs:string"/>
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<xs: el enent nanme="capt ureScenel DREF" type="xs:|DREF"/>
<xs: el enent name="encG oupl DREF" type="xs:|DREF"/>

<xs: choi ce>
<XS:sequence>
<xs: el enent nanme="spati al I nf or mati on"

type="tns: spatial | nformati onType"/ >

</ xs: sequence>

<xs: el enent name="nonSpati al | yDefi ni bl e" type="xs: bool ean" fixed="true"/>

</ xs: choi ce>
<!-- optional fields -->

<xs: el enent ref="description" m nCccurs="0" naxCOccurs="unbounded"/ >
<xs:el enment name="priority" type="xs:unsignedlnt" mnQccurs="0"/>
<xs: el enent name="Ilang" type="xs:|anguage" m nCccurs="0"/>
<xs: el enent nanme="sw t ched" type="xs:bool ean" m nCccurs="0"/>
<xs: el enent name="nobility" type="xs:nmobilityType" m nCccurs="0"/>
<xs: el enent nane="conposed" type="xs: bool ean" m nCccurs="0"/>
<xs: el enent nanme="naxCapt ur eEncodi ngs" type="xs: unsi gnedl nt"

m nCccurs="0"/>

<l-- this is in place of "supplementary info":

S

<xs: el enent name="rel atedTo" type="xs:|DREF" mi nCccurs="0"/>
<xs:any nanespace="##ot her" processContents="1ax" m nCccurs="0"

maxQccur s="unbounded"/ >
</ xs: sequence>

<xs:attribute name="capturel D' type="xs:|D"' use="required"/>
<xs:anyAttribute namespace="##ot her" processContents="|ax"/>

</ xs: conpl exType>

<!-- SPATI AL | NFORMATI ON TYPE -->
<xs: conpl exType nane="spati al | nformati onType" >
<Xs: sequence>

<xs: el enent name="capturePoi nt" type="capturePoi nt Type"/>
<xs: el enent nanme="capt ureArea" type="captureAreaType"

m nQccur s="0"/>

<XS:any nanespace="##ot her" processContents="1ax" m nCccurs="0"

maxCccur s=" unbounded"/ >
</ xs: sequence>

<xs:anyAttribute namespace="##ot her" processContents="|ax"/>

</ xs: conpl exType>

<l-- MXBILITY TYPE -->

<xs: si npl eType nane="nobilityType">
<xs:restriction base="xs:string">
<xs:enuneration value="static"/>
<xs:enuneration val ue="dynamc"/>
<xs:enuneration val ue="hi ghl y-dynam c"/>
</xs:restriction>

</ xs: si npl eType>
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<l-- TEXT CAPTURE TYPE -->

<xs: conpl exType nanme="t ext Capt ureType" >

<xs: conpl exCont ent >
<xs: extensi on base="tns: nedi aCapt ur eType" >
</ xs: ext ensi on>

</ xs: conpl exCont ent >

</ xs: conpl exType>

<! -- AUDI O CAPTURE TYPE -->
<xs: conpl exType nane="audi oCapt ureType" >
<xs: conpl exCont ent >
<xs: extension base="tns: nmedi aCapt ureType" >
<XS: sequence>

July 2013

<xs: el enent nanme="audi oChannel Format" type="audi oChannel For nat Type"

m nCccurs="0"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<!-- AUDI O CHANNEL FORMAT TYPE -->

<xs: si npl eType name="audi oChannel For mat Type" >
<xs:restriction base="xs:string">
<xs:enuneration val ue="nono"/ >
<xs:enuneration val ue="stereo"/>

</ xs:restriction>

</ xs: si npl eType>

<!-- VIDEO CAPTURE TYPE -->
<xs: conpl exType nane="vi deoCapt ur eType" >
<xs: conpl exCont ent >
<xs: extensi on base="tns: nedi aCapt ur eType" >
<XS:sequence>
<xs: el enent ref="enbeddedText" m nCccurs="0"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<! -- EMBEDDED TEXT ELEMENT -->
<xs: el enent name="enbeddedText">
<xs: conpl exType>
<xs: si npl eCont ent >
<xs: ext ensi on base="xs: bool ean" >
<xs:attribute nanme="I| ang" type="xs:|anguage"/>
</ xs: ext ensi on>
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</ xs: si npl eCont ent >
</ xs: conpl exType>
</ xs: el ement >

<!-- CAPTURE SCENES TYPE -->

<!-- envel ope of capture scenes -->

<xs: conpl exType nane="capt ureScenesType" >

<Xs:sequence>
<xs: el enent nanme="capt ureScene" type="captureSceneType"
maxQOccur s="unbounded"/ >

</ xs: sequence>

</ xs: conpl exType>

<! -- CAPTURE SCENE TYPE -->
<xs: conpl exType nane="capt ureSceneType" >
<XS:sequence>
<xs: el enent ref="description" m nCccurs="0" naxQOccurs="unbounded"/ >

<!-- <sceneSpace> has been renoved fromthe XM. Schema definition -->
<l--
<xs: el enent name="sceneSpace" type="captureSpaceType" nmi nCccurs="0"/>
-->

<xs: el enent nanme="sceneEntries" type="sceneEntri esType"/>
<XS:any nanespace="##ot her" processContents="1ax" mi nCccurs="0"
maxQccur s="unbounded"/ >
</ xs: sequence>
<xs:attribute name="scenel D' type="xs:|ID"' use="required"/>
<xs:attribute name="scal e" type="scal eType" use="required"/>
<xs:anyAttribute nanespace="##ot her" processContents="|ax"/>
</ xs: conpl exType>

<l-- SCALE TYPE -->

<xs: si npl eType nanme="scal eType">
<xs:restriction base="xs:string">
<xs:enuneration value="mllineters"/>
<xs:enuneration val ue="unknown"/ >
<xs:enuneration val ue="noscal e"/ >
</xs:restriction>

</ xs: si npl eType>

<!-- CAPTURE AREA TYPE -->

<xs: conpl exType nane="capt ureAreaType" >
<XS:sequence>
<xs: el enent nanme="bottonleft" type="pointType"/>
<xs: el enent name="bottonR ght" type="point Type"/>
<xs: el enent nanme="toplLeft" type="pointType"/>
<xs: el enent nanme="t opRi ght" type="pointType"/>

</ xs: sequence>

</ xs: conpl exType>
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<! -- CAPTURE SPACE TYPE -->

<xs: conpl exType nane="capt ur eSpaceType" >

<XS: sequence>
<xs: el enent nanme="bottonlLeftFront" type="pointType"/>
<xs: el enent nane="bottonR ght Front" type="pointType"/>
<xs: el enent nanme="toplLeftFront" type="pointType"/>
<xs: el enent name="t opRi ght Front" type="point Type"/>
<xs: el enent name="bottonlLeftBack" type="point Type"/>
<xs: el enent nane="bott onRi ght Back” type="point Type"/>
<xs: el enent nanme="topLeftBack" type="point Type"/>
<xs: el enent nanme="t opRi ght Back" type="point Type"/>

</ xs: sequence>

</ xs: conpl exType>

<l-- PO NT TYPE -->
<xs: conpl exType nane="poi nt Type" >
<XS:sequence>
<xs: el enent nanme="x" type="xs:decimal"/>
<xs: el enent name="y" type="xs:decimal"/>
<xs: el enent name="z" type="xs:decimal"/>
</ xs: sequence>
</ xs: conpl exType>

<!-- CAPTURE PO NT TYPE -->
<xs: conpl exType nane="capt ur ePoi nt Type" >
<xs: conpl exCont ent >
<xs: extensi on base="poi nt Type">
<XS:sequence>
<xs: el enent nanme="I|i neCf Capt urePoi nt" type="tns: poi nt Type"
nm nCccurs="0"/>
</ xs: sequence>
<xs:attribute name="pointl D' type="xs:ID'/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<!-- SCENE ENTRI ES TYPE -->
<!-- envel ope of scene entries of a capture scene -->
<xs: conpl exType nane="sceneEntriesType">
<XS:sequence>
<xs: el enent name="sceneEntry" type="sceneEntryType"
maxQccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>

<l -- SCENE ENTRY TYPE -->
<xs: conpl exType nane="sceneEntryType" >
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<Xs:sequence>
<xs: el enent ref="description"” m nGCccurs="0" maxOccurs="unbounded"/ >
<xs: el enent nanme="sw t chi ngPolicies" type="sw tchingPoliciesType"
m nCccur s="0"/>
<xs: el enent nane="nedi aCapt urel Ds" type="capturel DLi st Type"/>
</ xs: sequence>
<xs:attribute name="sceneEntryl D' type="xs:ID"' use="required"/>
<xs:attribute name="nedi aType" type="xs:string" use="required"/>
</ xs: conpl exType>

<!-- SWTCH NG POLI CI ES TYPE -->

<xs: conpl exType name="swi t chi ngPol i ci esType">

<XS:sequence>
<xs: el enent name="siteSw tching" type="xs:bool ean" m nCccurs="0"/>
<xs: el enent name="segment Swi t chi ng" type="xs: bool ean”
m nCccur s="0"/>

</ xs: sequence>

</ xs: conpl exType>

<!-- CAPTURE ID LI ST TYPE -->
<xs: conpl exType nane="capt ur el DLi st Type" >
<XS:sequence>
<xs: el enent nane="capt urel DREF" type="xs: | DREF"
maxQccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>

<! -- ENCODI NGS TYPE -->

<xs: conpl exType nanme="encodi ngsType" >

<Xs: sequence>
<xs: el enent nanme="encodi ng" type="encodi ngType"
maxCccur s="unbounded"/ >

</ xs: sequence>

</ xs: conpl exType>

<I-- ENCCDI NG TYPE - ->

<xs: conpl exType name="encodi ngType" abstract="true">
<XS:sequence>
<xs: el enent nanme="encodi ngNane" type="xs:string"/>
<xs: el enent nane="naxBandwi dt h" type="xs: unsignedint"/>
<XS:any nanespace="##ot her" processContents="1ax" minCccurs="0"
maxQccur s="unbounded"/ >

</ xs: sequence>

<xs:attribute name="encodi ngl D' type="xs:ID"' use="required"/>
<xs:anyAttribute nanmespace="##any" processContents="|ax"/>

</ xs: conpl exType>

<! -- AUDI O ENCCDI NG TYPE -->
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<xs: conpl exType nane="audi oEncodi ngType" >
<xs: conpl exCont ent >
<xs: extensi on base="tns:encodi ngType" >
<XS:sequence>
<xs: el enent nanme="encodedMedi a" type="xs:string" fixed="audio"
nm nCccurs="0"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<I-- VI DEO ENCODI NG TYPE - - >
<xs: conpl exType nanme="vi deoEncodi ngType" >
<xs: conpl exCont ent >
<xs: extensi on base="tns:encodi ngType" >
<XS:sequence>
<xs: el enent nanme="encodedMedi a" type="xs:string" fixed="video"
nm nCccurs="0"/>
<xs: el enent name="nmaxW dt h" type="xs:unsignedlnt" minCccurs="0"/>
<xs: el enent name="maxHei ght" type="xs:unsignedlnt” m nCccurs="0"/>
<xs: el enent name="maxFraneRat e" type="xs:unsignedlnt” m nCccurs="0"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<l-- H26X ENCODI NG TYPE -->
<xs: conpl exType nane="h26XEncodi ngType" >
<xs: conpl exCont ent >
<xs: extensi on base="tns: vi deoEncodi ngType" >
<XS:sequence>
<!'-- max nunber of pixels to be processed per second -->
<xs: el enent nanme="nmaxH26Xpps" type="xs: unsi gnedlnt"
m nCccurs="0"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<! -- ENCODI NG GROUPS TYPE -->

<xs: conpl exType nanme="encodi ngG oupsType" >

<Xs: sequence>
<xs: el enent nanme="encodi ngG oup" type="tns: encodi ngG oupType"
maxCccur s="unbounded"/ >

</ xs: sequence>

</ xs: conpl exType>

<! -- ENCODI NG GROUP TYPE -->
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<xs: conpl exType nane="encodi ngG oupType" >

<Xs: sequence>
<xs: el enent nanme="maxG oupBandwi dt h" type="xs:unsi gnedint"/>
<xs: el enent nanme="nmaxG oupH264NMacr oBl ockRat e" type="xs: unsi gnedl nt"
m nCccurs="0"/>
<xs: el enent nanme="encodi ngl DLi st" type="encodi ngl DLi st Type"/>
<xs:any nanespace="##ot her" processContents="1ax" mni nCccurs="0"
maxCccur s="unbounded"/ >

</ xs: sequence>

<xs:attribute nanme="encodi ngG oupl D' type="xs:ID' use="required"/>
<xs:anyAttribute nanespace="##any" processContents="|ax"/>

</ xs: conpl exType>

<!-- ENCODING ID LI ST TYPE -->
<xs: conpl exType name="encodi ngl DLi st Type" >
<XS:sequence>
<xs: el enent nanme="encl DREF" type="xs:|DREF" naxQOccurs="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>

<!-- SI MLLTANEQUS SETS TYPE -->

<xs: conpl exType nanme="si nul t aneousSet sType" >

<XS:sequence>
<xs: el enent nane="si nul t aneousSet" type="si nmultaneousSet Type"
maxQccur s="unbounded"/ >

</ xs: sequence>

</ xs: conpl exType>

<!-- SI MILTANEQUS SET TYPE -->
<xs: conpl exType nanme="si nmul t aneousSet Type" >
<Xs:sequence>
<xs: el enent nane="capt urel DREF" type="xs: | DREF"
m nCccur s="0" maxQccur s="unbounded"/ >
<xs: el enent nanme="sceneEntryl DREF" type="xs: | DREF"
m nCccur s="0" maxQccur s="unbounded"/ >

</ xs: sequence>
<xs:attribute name="set| D' type="xs:1D" use="required"/>
</ xs: conpl exType>

<!-- CAPTURE ENCODI NGS TYPE -->

<xs: conpl exType nanme="capt ur eEncodi ngsType" >

<Xs:sequence>
<xs: el enent nanme="capt ur eEncodi ng" type="captureEncodi ngType"
maxQccur s=" unbounded"/ >

</ xs: sequence>

</ xs: conpl exType>
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<! -- CAPTURE ENCODI NG TYPE - ->
<xs: conpl exType nanme="capt ur eEncodi ngType" >
<XS: sequence>
<xs: el enent nanme="nedi aCapturel D' type="xs:string"/>
<xs: el enent nane="encodi ngl D' type="xs:string"/>
<xs: el enent nanme="capt ureParanet ers" type="captureParanetersType"
nm nCccurs="0"/>
<xs: el enent nanme="encodi ngPar anet er s" type="encodi ngPar anet er sType"
m nCccur s="0"/ >
</ xs: sequence>
<xs:attribute name="ID" type="xs:ID'/>
</ xs: conpl exType>

<!-- CAPTURE PARAMETERS TYPE - ->
<xs: conpl exType nanme="capt ur ePar anet er sType" >
<XS:sequence>
<xs: el enent name="sw t chi ngOpti on" type="xs:string"/>
<XSs:any nanespace="##ot her" processContents="1ax" mni nCccurs="0"
maxQccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>

<! -- ENCODI NG PARAMETERS TYPE - ->

<xs: conpl exType nanme="capt ur ePar anet er sType" >

<XS:sequence>
<xs: el enent name="bandw dt h" type="xs:unsignedint"/>
<xs:any nanespace="##ot her" processContents="1ax" m nCccurs="0"

maxQccur s=" unbounded" / >
</ xs: sequence>
</ xs: conpl exType>

<l-- CLUE | NFO ELEMENT -->
<!-- the <cluelnfo> envel ope can be seen

as the ancestor of an <advertisenent> envel ope -->
<xs: el enent nanme="cl uel nfo" type="cl uel nfoType"/>

<!-- CLUE INFO TYPE -->

<xs: conpl exType name="cl uel nf oType" >
<XS:sequence>
<xs: el enent ref="nedi aCaptures"/>
<xs: el enent ref="encodi ngs"/>
<xs: el enent ref="encodi ngG oups"/>
<xs: el enent ref="captureScenes"/>
<xs: el enent ref="sinultaneousSets"/>
<XS:any nanespace="##ot her" processContents="1ax" m nCccurs="0"
maxQccur s="unbounded"/ >
</ xs: sequence>
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<xs:attribute name="cluelnfol D' type="xs:ID' use="required"/>
<xs:anyAttribute namespace="##ot her" processContents="|ax"/>
</ xs: conpl exType>

</ xs: schema>

Fol | owi ng sections describe the XM. schema in nore detail
4. <nedi aCapt ures>

<medi aCapt ures> represents the list of one ore nore nmedia captures
avail abl e on the nedia provider's side. Each nedia capture is
represented by a <nmedi aCapture> el enent (Section 10).

5. <encodi ngs>

<encodi ngs> represents the list of individual encodings avail able on
the media provider’s side. Each individual encoding is represented
by an <encodi ng> el enent (Section 16).

6. <encodi ngG oups>

<encodi ngGroups> represents the list of the encoding groups organized
on the nmedia provider’s side. Each encoding group is represented by
a <encodi ngG oup> el erent (Section 20).

7. <captureScenes>

<capt ureScenes> represents the list of the capture scenes organized
on the nmedia provider’s side. Each capture scene is represented by a
<captureScene> el enent. (Section 14).

8. <simultaneousSet s>

<si mul t aneousSet s> contai ns the simnultaneous sets indicated by the
medi a provider. Each simultaneous set is represented by a
<si mul t aneousSet > el ement. (Section 21).

9. <captur eEncodi ngs>

<captureEncodings> is a list of capture encodings. It can represents
the list of the desired capture encodings indicated by the nmedia
consunmer or the list of instantiated captures on the provider’s side.
Each capture encoding is represented by a <captureEncodi ng> el enent.
(Section 22).
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10. <medi aCapt ure>

According to the CLUE framework, a media capture is the fundamental
representation of a nedia flowthat is available on the provider’'s
side. Media captures are characterized with a set of features that
are independent fromthe specific type of nedium and with a set of
feature that are medi a-specific. W design the nedia capture type as
an abstract type, providing all the features that can be conmon to
all nedia types. Media-specific captures, such as video captures,
audi o captures and others, are specialization of that nedia capture
type, as in a typical generalization-specialization hierarchy.

The following is the XM. Schena definition of the nedia capture type:

<!-- MEDI A CAPTURE TYPE -->
<xs: conpl exType name="medi aCapt ureType" abstract="true">
<XS:sequence>
<!-- mandatory fields -->
<xs: el enent nanme="capt uredMedi a" type="xs:string"/>
<xs: el enent nane="capt ureScenel DREF" type="xs:|DREF"/>
<xs: el enent nanme="encG oupl DREF" type="xs:|DREF"/>
<xs: choi ce>
<XS:sequence>
<xs: el enent name="spati al I nf ormati on"
type="tns:spatial | nformati onType"/>
</ xs: sequence>
<xs: el enent nanme="nonSpati al | yDefini bl e" type="xs: bool ean" fixed="true"/>
</ xs: choi ce>
<!-- optional fields -->
<xs: el enent ref="description" m nCccurs="0" maxQOccurs="unbounded"/ >
<xs: el enent name="priority" type="xs:unsignedlnt" m nCccurs="0"/>
<xs: el enent nanme="I|ang" type="xs:|anguage" m nCccurs="0"/>
<xs: el enent nanme="sw t ched" type="xs:bool ean" m nCccurs="0"/>
<xs: el enent name="nobility" type="xs:nobilityType" m nCccurs="0"/>
<xs: el enent nanme="conposed" type="xs:bool ean" m nCccurs="0"/>
<xs: el enent nanme="nmaxCapt ur eEncodi ngs" type="xs: unsi gnedlnt"
m nCccur s="0"/ >
<l-- this is in place of "supplenentary info": -->
<xs: el enent nanme="rel atedTo" type="xs:|DREF" ni nCccurs="0"/>
<Xxs:any nanespace="##ot her" processContents="1ax" mi nCccurs="0"
maxQccur s="unbounded"/ >
</ xs: sequence>
<xs:attribute name="capturel D' type="xs:|1D"' use="required"/>
<xs:anyAttribute nanespace="##ot her" processContents="|ax"/>
</ xs: conpl exType>
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10.

1. <capturedMedi a>

<capturedMedia> is a mandatory field specifying the nedia type of the
capture ("audi 0", "video", "text",...).

2. <captureScenel DREF>

<captureScenel DREF> is a mandatory field containing the identifier of
the capture scene the nmedia capture belongs to. |ndeed, each nedia
capture nmust be associated with one and only capture scene. Wen a
medi a capture is spatially definible, sone spatial information is
provided along with it in the formof point coordinates (see

Section 10.4). Such coordinates refers to the space of coordi nates
defined for the capture scene containing the capture.

3. <encG oupl DREF>

<encG oupl DREF> is a mandatory field containing the identifier of the
encodi ng group the nedia capture is associated wth.

4. <spatial I nformati on>

Medi a captures are divided into two categories: non spatially
definible captures and spatially definible captures.

Non spatially definible captures are those that do not capture parts
of the tel epresence room Capture of this case are for exanple those
related to registrations, text captures, DVDs, registered
presentation, or external streans, that are played in the

tel epresence roomand transnitted to renote sites.

Spatially definible captures are those that capture part of the
tel epresence room The captured part of the tel epresence roomis
descri bed by neans of the <spatiallnfornmation> el enent.

This is the definition of the spatial information type:
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<! -- SPATI AL | NFORMATI ON TYPE -->
<xs: conpl exType nane="spati al | nformati onType" >
<XS: sequence>
<xs: el enent nanme="capturePoi nt" type="capturePoi nt Type"/>
<xs: el enent nanme="capt ureArea" type="captureAreaType"
nm nCccurs="0"/>
<xs:any namespace="##ot her" processContents="1ax"
m nCccur s="0" maxCOccur s="unbounded"/ >
</ xs: sequence>
<xs:anyAttribute nanespace="##ot her"
processCont ent s="| ax"/ >
</ xs: conpl exType>

The <capturePoi nt> contains the coordinates of the capture device
that is taking the capture, as well as, optionally, the pointing
direction (see Section 10.4.1). It is a nmandatory field when the
medi a capture is spatially definible, independently fromthe nedia

t ype.

The <captureArea> is an optional field containing four points
defining the captured area represented by the capture (see
Section 10.4.2).

4.1. <capturePoint >
The <capturePoint> elenment is used to represent the position and the

line of capture of a capture device. The XM. Schena definition of
the <capturePoint> elenment type is the foll ow ng:
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<! -- CAPTURE PO NT TYPE -->
<xs: conpl exType nane="capt ur ePoi nt Type" >
<xs: conpl exCont ent >
<Xs: ext ensi on base="poi nt Type">
<XS:sequence>
<xs: el enent name="I|i neCf Capt ur ePoi nt"
type="t ns: poi nt Type"
m nCccur s="0"/ >
</ xs: sequence>
<xs:attribute nane="pointl D' type="xs:ID'/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<l-- PO NT TYPE -->

<xs: conpl exType nane="poi nt Type" >
<XS:sequence>
<xs: el enent nane=
<xs: el enent nanme="y
<xs: el enent nane="z'
</ xs: sequence>

</ xs: conpl exType>

x" type="xs:decimal"/>
" type="xs:decimal"/>
type="xs: deci mal "/ >

The point type contains three spatial coordinates ("x","y","z"
representing a point in the space associated with a certain capture
scene.

The capture point type extends the point type, i.e., it is
represented by three coordinates identifying the position of the
capture device, but can add further information. Such further
information i s conveyed by the <lineO CapturePoint>, which is another
poi nt-type el ement representing the "point on |line of capture", that
gives the pointing direction of the capture device.

If the point of capture is not specified, it means the consuner
shoul d not assume anythi ng about the spatial |ocation of the
capturing devi ce.

The coordinates of the point on |ine of capture MJUST NOT be identica
to the capture point coordinates. |If the point on line of capture is
not specified, no assunptions are nmade about the axis of the
capturing devi ce.

4.2. <captureArea>

<captureArea> is an optional elenent that can be contained within the
spatial information associated with a nedia capture. It represents
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the spatial area captured by the media capture.

The XML representation of that area is provided through a set of four
poi nt-type el ement, <bottonleft>, <bottonRi ght>, <topLeft>, and
<topRight> as it can be seen fromthe follow ng definition

<! -- CAPTURE AREA TYPE -->

<xs: conpl exType nane="capt ureAreaType" >
<XS:sequence>
<xs: el enent nane="bottonlLeft" type="pointType"/>
<xs: el enent name="bottonR ght" type="point Type"/>
<xs: el enent name="toplLeft" type="pointType"/>
<xs: el enent nanme="t opRi ght" type="pointType"/>

</ xs: sequence>

</ xs: conpl exType>

<bottonmLeft>, <bottonR ght>, <topLeft>, and <topRi ght> should be co-
pl anar.

For a switched capture that sw tches between different sections
within a larger area, the area of capture should use coordinates for
the | arger potential area.

By conparing the capture area of different nmedia captures within the
same capture scene, a consuner can determ ne the spatial

rel ati onshi ps between them and render themcorrectly. |f the area of
capture is not specified, it means the Media Capture is not spatially
related to any other nedia capture.

5. <nonSpati al | yDefi ni bl e>

When nedi a captures are non spatially definible, they are nmarked with
t he bool ean <nonSpati al | yDefi ni bl e> el emrent set to "true"

6. <description>

<description> is used to provide optionally human-readabl e textua
information. It is used to describe nedia captures, capture scenes
and capture scene entries. A nedia capture can be described by using
mul ti pl e <description> el ements, each one providing information in a
different | anguage. |Indeed, the <description> elenent definitionis
the foll ow ng:
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<!-- DESCRI PTION el enent -->
<xs: el enent name="descri ption">
<xs: conpl exType>
<xs: si npl eCont ent >
<xs: extension base="xs:string">
<xs:attribute name="I| ang" type="xs:|anguage"/>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
</ xs: el ement >

As it can be seen, <description>is a string element with an
attribute ("lang") indicating the |anguage used in the textua
descri ption.

7. <priority>

<priority> ([|-D.groves-clue-capture-attr]) is an optional unsigned
integer field indicating the inportance of a media capture according
to the nmedia provider’s perspective. It can be used on the
receiver's side to automatically identify the nbpst "inportant”
contribution available fromthe nedia provider. The higher the

i nportance, the | ower the contained value. Wen nedia captures are
marked with a "0" priority value, it nmeans that they are "not subject
to priority".

[edt’s note: discussion needed]

8. <lang>

<lang> is an optional elenent containing the |anguage used in the
capture, if any. The purpose of the elenent could match the one of
the "l anguage" attribute proposed in [I-D. groves-clue-capture-attr].
9. <switched>

<swi tched> is a bool ean el ement whi ch indicates whether or not the
medi a capture represents the nost appropriate subset of a "whol e”
What is "nobst appropriate” is up to the provider and could be the
active speaker, a lecturer or a VIP.

[edt note: :(]

10. <mobility>

<mobility> is an optional elenent indicating wheter or not the
capture device originating the capture noves during the tel epresence
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11.

session. That optional elenment can assunme one of the three follow ng
val ues: static, dynamc or highly dynamc, defined as in
[I-D.ietf-clue-framework].

11. <conposed>

<conposed> is an optional bool ean el ement indicating wheter or not
the media capture is a mx (audio) or conposition (video) of streans.
This attribute is useful for a nmedia consuner for exanple to avoid
nesting a conposed video capture into another conposed capture or
renderi ng.

12. <maxCapt ur eEncodi ngs>

The optional <maxCaptureEncodi ngs> contai ns an unsi gned i nteger

i ndi cating the naxi rum nunber of capture encodings that can be

simul taneously active for the nedia capture. |If absent, this
paraneter defaults to 1. The minimumvalue for this attribute is 1.
The nunber of sinultaneous capture encodings is also limted by the
restrictions of the encoding group the nedia capture refers to ny
means of the <encG oupl DREF> el enment.

13. <rel atedTo>

The optional <rel atedTo> el enment contains the value of the ID
attribute of the nedia capture it refers to. The nedia capture
marked with a <rel atedTo> el ement can be for exanple the translation
of a main nedia capture in a different |anguage. The <rel atedTo>

el ement could be interpreted the sane nanner of the suppl enentary
information attribute proposed in [I-D. groves-clue-capture-attr] and
further discussed in

http://ww.ietf.org/ mail-archive/web/clue/current/msg02238. htmi .

[edt note: There isn't yet final consensus about that el enent.]
14. capturelD attribute

The "capturel D' attribute is a mandatory field containing the
identifier of the nmedia capture.

Audi o captures
Audi o captures inherit all the features of a generic nedia capture

and present further audi o-specific characteristics. The XM. Schema
definition of the audio capture type is reported bel ow
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<!-- AUDI O CAPTURE TYPE -->
<xs: conpl exType nane="audi oCapt ureType" >
<xs: conpl exCont ent >
<xs: extensi on base="tns: nedi aCapt ur eType" >
<XS:sequence>
<xs: el enent nane="audi oChannel Format" type="audi oChannel For mat Type"
nm nCccurs="0"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

Audi o-specific informati on about the audio capture is contained in
<audi oChannel Format > (Section 11.1).

11. 1. <audi oChannel For mat >

The optional <audi oChannel Format> elenent is a field with enunerated
val ues ("mono" and "stereo") which describes the nmethod of encoding
used for audio. A value of "nmono" neans the audi o capture has one
channel. A value of "stereo" neans the audio capture has two audio
channels, left and right. A single stereo capture is different from
two nmono captures that have a left-right spatial relationship. A
stereo capture maps to a single RTP stream while each nono audio
capture maps to a separate RTP stream

The XML Schenmm definition of the <audi oChannel Format > el enment type is
provi ded bel ow

<!-- AUDI O CHANNEL FORMAT TYPE -->

<xs: si npl eType nane="audi oChannel For nat Type" >
<xs:restriction base="xs:string">
<xs: enuneration val ue="nono"/ >
<xs:enuneration val ue="stereo"/>
</xs:restriction>

</ xs: si npl eType>

12. Video captures

Video captures, simlarly to audio captures, extend the information
of a generic nmedia capture with video-specific features, such as
<enbeddedText > (Section 12.1).

The XML Schema representation of the video capture type is provided
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in the follow ng:

<!-- VIDEO CAPTURE TYPE -->
<xs: conpl exType name="vi deoCapt ur eType" >
<xs: conpl exCont ent >
<xs: extension base="tns: medi aCapt ureType" >
<XS:sequence>
<xs: el enent ref="enbeddedText" mi nCccurs="0"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

1. <enbeddedText >

The <enbeddedText> el enment is a bool ean elenent indicating that there
is text enmbedded in the video capture. The | anguage used in such
enbedded textual description is reported in <enbeddedText> "I ang"
attribute.

The XML Schena definition of the <enbeddedText> el enent is:

<!-- EMBEDDED TEXT ELEMENT -->
<xs: el enent name="enbeddedText" >
<xs: conpl exType>
<xs: si nmpl eCont ent >
<xs: extensi on base="xs: bool ean">
<xs:attribute name="| ang" type="xs:I|anguage"/>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>

</ xs: el ement >
The <enbeddedText> el ement coul d correspond to the enbedded-text
attribute introduced in [I-D. groves-clue-capture-attr]

[edt note: no final consensus has been reached yet about the adoption
of such el enent]
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Text captures

Al so text captures can be described by extending the generic nedia
capture information, simlarly to audio captures and vi deo captures.

The XML Schema representation of the text capture type is currently
| acki ng text-specific information, as it can be seen by | ooking at
the definition bel ow

<l-- TEXT CAPTURE TYPE -->

<xs: conpl exType nane="t ext Capt ureType" >

<xs: conpl exCont ent >
<xs: extension base="tns: nmedi aCapt ureType" >
</ xs: ext ensi on>

</ xs: conpl exCont ent >

</ xs: conpl exType>

<capt ur eScene>

A nedi a provi der organi zes the avail able capture in capture scenes in
order to help the receiver both in the rendering and in the sel ection
of the group of captures. Capture scenes are nade of capture scene
entries, that are set of nedia captures of the same nedia type. Each
capture scene entry represents an alternative to represent conpletely
a capture scene for a fixed nedia type.

The XML Schena representation of a <captureScene> elenent is the
fol | owi ng:

<!-- CAPTURE SCENE TYPE -->

<xs: conpl exType nane="capt ureSceneType" >

<Xs:sequence>
<xs: el enent ref="description" m nGCccurs="0" maxOccurs="unbounded"/ >
<xs: el enent name="sceneEntries" type="sceneEntri esType"/>
<XS:any nanespace="##ot her" processContents="1ax" m nCccurs="0"
maxQccur s="unbounded"/ >

</ xs: sequence>

<xs:attribute name="scenel D' type="xs:ID"' use="required"/>
<xs:attribute name="scal e" type="scal eType" use="required"/>
<xs:anyAttribute namespace="##ot her" processContents="|ax"/>

</ xs: conpl exType>
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The <captureScene> el enent can contain zero or nore textua
<description> elenents, defined as in Section 10.6. Besides
<description> there the <sceneEntries> el enment (Section 14.1), which
is the list of the capture scene entries.

1. <sceneEntries>

The <sceneEntries> elenment is a nmandatory field of a capture scene
containing the Iist of scene entries. Each scene entry is
represented by a <sceneEntry> el enent (Section 15).

<!-- SCENE ENTRI ES TYPE -->
<!-- envel ope of scene entries of a capture scene -->
<xs: conpl exType nane="sceneEntri esType">
<XS:sequence>
<xs: el enent name="sceneEntry" type="sceneEntryType"
maxQccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>

2. scenelD attribute

The scenelD attribute is a mandatory attribute containing the
identifier of the capture scene.

3. scale attribute

The scale attribute is a mandatory attribute that specifies the scale
of the coordinates provided in the spatial information of the media
capture belonging to the considered capture scene. The scale
attribute can assune three different val ues:

"mllineters" - the scale is in mllimeters. Systens which know
their physical dinensions (for exanple professionally installed
tel epresence room systens) should al ways provide those real -world
nmeasur enent s.

"unknown" - the scale is not necessarily nmllineters, but the
scale is the same for every nmedia capture in the capture scene.
Systens which don’t know specific physical dinmensions but stil
know rel ative distances should sel ect "unknown" in the scale
attribute of the capture scene to be descri bed.

"noscal e" - there is no a common physical scale anpong the nedia
captures of the capture scene. That neans the scale could be
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different for each nmedia capture.

<!-- SCALE TYPE -->

<xs: si npl eType nane="scal eType" >
<xs:restriction base="xs:string">
<xs:enuneration value="mllineters"/>
<xs: enuner ati on val ue="unknown"/ >
<xs:enuneration val ue="noscal e"/ >
</xs:restriction>

</ xs: si npl eType>

<sceneEntry>

A <sceneEntry> el enent represents a capture scene entry, which
contains a set of nedia capture of the same nmedia type describing a
capture scene.

A <sceneEntry> el enment is characterized as foll ows.

<! -- SCENE ENTRY TYPE -->
<xs: conpl exType nane="sceneEntryType" >
<XS:sequence>
<xs: el enment ref="description" m nCccurs="0" naxQccurs="unbounded"/ >
<xs: el enent name="swi t chi ngPolicies" type="swi tchingPoliciesType"
nm nCccurs="0"/>
<xs: el enent nanme="nedi aCapt urel Ds" type="capturel DLi st Type"/>
</ xs: sequence>
<xs:attribute name="sceneEntryl D' type="xs:ID"' use="required"/>
<xs:attribute nanme="nedi aType" type="xs:string" use="required"/>
</ xs: conpl exType>

One or nore optional <description> el enents provi de human-readabl e
i nformati on about what the scene entry contains. <description>is
defined as already seen in Section 10.6.

The remaining child elenments are described in the follow ng
subsecti ons.

1. <switchingPolicies>

<swi t chi ngPol i ci es> represents the switching policies the nedia
provi der support for the nmedia captures contained inside a scene
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15.

entry. The <switchingPolicies> element contains two bool ean
el ement s:

<siteSwitching>: if set to "true", it neans that the nedia

provi der supports the site switching policy for the included nedia
capt ur es;

<segnentSwitching>: if set to "true", it neans that the nmedia

provi der supports the segnent switching policy for the included
medi a capt ures.

The "site-switch" policy nmeans all captures are switched at the sane
time to keep captures fromthe same endpoint site together

The "segnent-switch” policy nmeans different captures can switch at
different times, and can be coning fromdifferent endpoints.

<l-- SWTCH NG POLICIES TYPE -->

<xs: conpl exType nanme="sw t chi ngPol i ci esType" >

<XS:sequence>
<xs: el enent nanme="siteSw tching" type="xs:bool ean" m nCccurs="0"/>
<xs: el enent nanme="segnent Swi t chi ng" type="xs: bool ean"
nmi nCccurs="0"/>

</ xs: sequence>

</ xs: conpl exType>

2. <medi aCapt ur el Ds>

The <medi aCapturelDs> is the list of the identifiers of the nmedia
captures included in the scene entry. It is an elenment of the

capt urel DLi st Type type, which is defined as a sequence of

<capt urel DREF> each one containing the identifier of a nedia capture
listed within the <nmedi aCaptures> el enent:

<!-- CAPTURE ID LI ST TYPE -->
<xs: conpl exType nane="capt urel DLi st Type" >
<XS:sequence>
<xs: el enent nanme="capturel DREF" type="xs: | DREF"
maxQccur s=" unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>
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3. sceneEntryl D attribute

The sceneEntrylD attribute is a mandatory attribute containing the
identifier of the capture scene entry represented by the <sceneEntry>
el ement .

4. medi aType attribute

The medi aType attribute contains the nedia type of the nedia captures
included in the scene entry.

<encodi ng>
The <encodi ng> el ement represents an individual encoding, i.e., a way
to encode a media capture. |Individual encodi ngs can be characterized

with features that are independent fromthe specific type of nedium
and with features that are nedia-specific. W design the individua
encodi ng type as an abstract type, providing all the features that
can be conmon to all nedia types. Media-specific individua

encodi ngs, such as video encodi ngs, audi o encodi ngs and others, are
speci ali zation of that type, as in a typical generalization-
speci al i zation hierarchy.

<! -- ENCODI NG TYPE -->

<xs: conpl exType nanme="encodi ngType" abstract="true">
<XS:sequence>
<xs: el enent nanme="encodi ngNane" type="xs:string"/>
<xs: el enent name="nmaxBandwi dt h" type="xs:integer"/>
<xs:any nanespace="##ot her" processContents="1ax" mni nCccurs="0"
maxQccur s=" unbounded"/ >

</ xs: sequence>

<xs:attribute name="encodi ngl D' type="xs:ID' use="required"/>
<xs:anyAttribute nanespace="##any" processContents="|ax"/>

</ xs: conpl exType>

1. <encodi ngNanme>

<encodi ngNane> is a nandatory field containing the name of the
encoding (e.g., Grll, H264, ...).

2. <maxBandw dt h>

<maxBandw dt h> represent the nmaximum bitrate the nedia provider can
instantiate for that encoding.
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3. encodinglD attribute

The encodingl D attribute is a mandatory attri bute containing the
identifier of the individual encoding.

Audi o encodi ngs

Audi o encodings inherit all the features of a generic individua
encodi ng and can present further audi o-specific encoding
characteristics. The XML Schenma definition of the audi o encoding
type is reported bel ow

<!-- AUDI O ENCODI NG TYPE - ->
<xs: conpl exType nane="audi oEncodi ngType" >
<xs: conpl exCont ent >
<xs: extensi on base="tns: encodi ngType" >
<XS:sequence>
<xs: el enent name="encodedMedi a" type="xs:string" fixed="audio"
m nCccur s="0"/ >
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

Up to now the only audi o-specific information is the <encodedMedi a>
el ement containing the nmedia type of the nedia captures that can be
encoded with the considered individual encoding. In the case of
audi o encodi ng, that elenment is forced to "audio".

Vi deo encodi ngs

Simlarly to audi o encodi ngs, video encodi ngs can extend the

i nformati on of a generic individual encoding with video-specific
encodi ng features, such as <maxW dt h>, <maxHei ght> and

<maxFr aneRat e>.

The <encodedMedi a> el enent contains the nedia type of the nedia
captures that can be encoded with the considered individual encoding.
In the case of video encoding, that elenent is forced to "video"
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<!-- VI DEO ENCODI NG TYPE -->
<xs: conpl exType nane="vi deoEncodi ngType" >
<xs: conpl exCont ent >
<xs: extensi on base="tns: encodi ngType" >
<XS:sequence>
<xs: el enent name="encodedMedi a" type="xs:string" fixed="video"
nm nCccurs="0"/>
<xs: el enent nanme="nmaxW dt h" type="xs:integer" m nCccurs="0"/>
<xs: el enent name="maxHei ght" type="xs:integer" m nCccurs="0"/>
<xs: el enent nanme="nmaxFraneRate" type="xs:integer" m nCccurs="0"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

1. <maxWdth>

<maxW dt h> represents the video resolution’s maxi num w dth supported
by the video encoding, expressed in pixels.

[edt note: not present in -09 version of the franmework doc]
2.  <maxHei ght >

<maxHei ght > representd the video resolution’s maxi mum heith supported
by the video encodi ng, expressed in pixels.

[edt note: not present in -09 version of the framework doc]
3. <maxFr aneRat e>

<maxFr aneRat e> provi des the maxi nrum frame rate supported by the video
encodi ng for the video capture to be encoded.

[edt note: not present in -09 version of the framework doc]
H26X encodi ngs

This is an exanple of howit is possible to further specialize the
definition of a video individual encoding in order to cover encoding
specific information. A H26X video encodi ng can be represented

t hrough an el ement inheriting the video encoding characteristics
descri bed above (Section 18) and by adding other information such as
<maxH26Xpps>, whi ch represent the maxi num nunber of pixels to be
processed per second;
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20.

20.

<l-- H26X ENCODI NG TYPE -->
<xs: conpl exType nane="h26XEncodi ngType" >
<xs: conpl exCont ent >
<xs: extensi on base="tns: vi deoEncodi ngType" >
<XS:sequence>
<!-- max nunber of pixels to be processed per second -->
<xs: el enent nanme="nmaxH26Xpps" type="xs:integer"
m nCccur s="0"/ >
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

[edt note: Need to be checked]
<encodi ngG oup>

The <encodi ngG oup> el ement represents an encodi ng group, which is a
set of one or nore individual encodings, and parameters that apply to
the group as a whole. The definition of the <encodi ngG oup> el enent

is the follow ng:

<! -- ENCODI NG GROUP TYPE -->

<xs: conpl exType nane="encodi ngG oupType" >

<XS:sequence>
<xs: el enent name="nmaxG oupBandwi dt h" type="xs:integer"/>
<xs: el enent name="nmaxG oupPps" type="xs:integer"
nmi nCccurs="0"/>
<xs: el enent nanme="encodi ngl DLi st" type="encodi ngl DLi st Type"/>
<xs:any nanespace="##ot her" processContents="1ax" m nCccurs="0"
maxQOccur s="unbounded"/ >

</ xs: sequence>

<xs:attribute name="encodi ngG oupl D' type="xs:ID"' use="required"/>
<xs:anyAttribute nanmespace="##any" processContents="|ax"/>

</ xs: conpl exType>

In the followi ng, the contained elenents are further descri bed.
1. <nmaxG oupBandw dt h>
<maxG oupBandwi dt h> i s an optional field containing the maxi num

bitrate supported for all the individual encodings included in the
encodi ng group.
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20.

20.

20.

21.

2. <maxG oupPps>

<maxG oupPps> is an optional field containing the maxi num nunber of
pi xel per second for all the individual encodings included in the
encodi ng group.

[edt note: Need to be checked]
3. <encodi ngl DLi st >

<maxG oupBandwi dth> is the list of the individual encoding grouped
together. Each individual encoding is represented through its
identifier contained within an <encl DREF> el enent .

<!-- ENCODING ID LI ST TYPE -->
<xs: conpl exType nanme="encodi ngl DLi st Type" >
<XS:sequence>
<xs: el enent name="encl DREF" type="xs:|DREF" nmaxQOccurs="unbounded"/>
</ xs: sequence>
</ xs: conpl exType>

4. encodingGoupl D attribute

The encodi ngG oupl D attribute contains the identifier of the encoding
group.

<si mul t aneousSet >

<si mul t aneousSet > represents a sinultaneous set, i.e. a list of
capture of the sane type that cab be transmitted at the sane tine by
a nmedia provider. There are different sinultaneous transm ssion sets
for each nedia type

<!-- SIMILTANEQUS SET TYPE -->
<xs: conpl exType nanme="si nul t aneousSet Type" >
<XS:sequence>
<xs: el enent name="capturel DREF" type="xs: | DREF"
nm nCccur s="0" maxCQccur s="unbounded"/ >
<xs: el enent name="sceneEntryl DREF" type="xs: | DREF"
m nCccur s="0" maxQccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>
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21.

21.

22.

[edt note: need to be checked]
1. <capturel DREF>

<capturel DREF> contains the identifier of the nedia capture that
bel ongs to the sinmultanous set.

2. <sceneEntryl DREF>

<capturel DREF> contains the identifier of the scene entry containing
a group of capture that are able to be sent sinultaneously with the
ot her capture of the sinultaneous set.

<capt ur eEncodi ng>

A <captureEncoding> is given fromthe association of a nedia capture
and an individual encoding, to forma capture streamas defined in
[I-Dietf-clue-framework]. A media consumer expresses for each
capture encoding its preferences about the capture paraneters (such
as the desired switching policy) and the encodi ng paraneters (such as
the bandwi dth). A possible solution to nodel such entity is provided
in the foll ow ng.
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22.

22.

23.

<! -- CAPTURE ENCODI NG TYPE - ->
<xs: conpl exType nanme="capt ur eEncodi ngType" >
<XS: sequence>
<xs: el enent nanme="nedi aCapturel D' type="xs:string"/>
<xs: el enent nane="encodi ngl D' type="xs:string"/>
<xs: el enent nanme="capt ureParanet ers" type="captureParanetersType"
nm nCccurs="0"/>
<xs: el enent nanme="encodi ngPar anet er s" type="encodi ngPar anet er sType"
m nCccur s="0"/ >
</ xs: sequence>
<xs:attribute name="ID" type="xs:ID'/>
</ xs: conpl exType>

<!-- CAPTURE PARAMETERS TYPE -->

<xs: conpl exType nanme="capt ur ePar anet er sType" >

<XS:sequence>
<xs: el enent name="sw t chi ngOpti on" type="xs:string"/>
<XSs:any nanespace="##ot her" processContents="1ax" ni nCccurs="0"

maxQccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>

<! -- ENCODI NG PARAMETERS TYPE - ->
<xs: conpl exType nanme="capt ur ePar anet er sType" >
<XS:sequence>
<xs: el enent name="bandw dth" type="xs:unsignedint"/>
<xs:any nanespace="##ot her" processContents="1ax" m nCccurs="0"
maxQccur s=" unbounded" / >
</ xs: sequence>
</ xs: conpl exType>

1. <nedi aCapturel D>

<medi aCapturel D> contains the identifier of the nedia capture that
has been encoded to formthe capture encoding.

2. <encodi ngl D>

<encodi ngl D> contains the identifier of the applied individua
encodi ng.

<cl uel nf o>
The <cl uel nfo> el enent has been left within the XML Schema for the

sake of conveni ence when representing a prototype of ADVERTI SEMENT
message (see the exanple section).
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24.

<l-- CLUE | NFO ELEMENT -->
<!-- the <cluelnfo> envel ope can be seen

as the ancestor of an <advertisenent> envel ope -->
<xs: el enent nanme="cl uel nfo" type="cl uel nfoType"/>

<!l-- CLUE INFO TYPE -->
<xs: conpl exType nane="cl uel nf oType" >
<Xs:sequence>
<xs: el enent ref="nedi aCaptures”/>
<xs: el enent ref="encodi ngs"/>
<xs: el enent ref="encodi ngG oups"/>
<xs: el enent ref="captureScenes"/>
<xs: el enent ref="sinultaneousSets"/>
<xs:any nanespace="##ot her" processContents="1ax" mi nCccurs="0"
maxQccur s=" unbounded"/ >
</ xs: sequence>
<xs:attribute name="cluelnfol D' type="xs:|D' use="required"/>
<xs:anyAttribute nanespace="##ot her" processContents="|ax"/>
</ xs: conpl exType>

Sanple XML file

The following XML docunent represents a scherma conpliant exanple of
CLUE tel epresence scenari o.

There are 5 video captures:

VCO: the video fromthe |left camera
VCl: the video fromthe central canera
VC2: the video fromthe right camera

VC3: the overall view of the tel epresence roomtaken fromthe
central canera

VC4: the video associated with the slide stream

There are 2 audi o captures:

ACO: the overall room audio taken fromthe central canera
ACl: the audio associated with the slide stream presentation

The captures are organi zed into two capture scenes:

a
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CSl: this scene contains captures associated with the participants
that are in the tel epresence room
CS2: this scene contains captures associated with the slide
presentation, which is a pre-registered presentation played within

the context of the tel epresence session

Wthin the capture scene CS1, there are three scene entries
avai | abl e:

CS1 SE1: this entry contains the partipants’ video captures taken
fromthe three canmeras (VCO, VCl1, VC2).

CS1_SE2: this entry contains the zoomed-out view of the overal
tel epresence room (VC3)

CS1 SE3: this entry contains the overall tel epresence room audio
(ACO)

On the other hand, capture scene CS2 presents two scene entries:

CS2 SE1: this entry contains the presentation audi o stream (ACl)
CS2 _SE2: this entry contains the presentation video stream (VC4)
There are two encodi ng groups:

EGQ This encodi ng groups invol ves video encodi ngs ENCO, ENCl, ENC2
EGL This encoding groups involves audi o encodi ngs ENC3, ENC4

As to the simultaneous sets, only VC1 and VC3 cannot be transnitted
simul t aneously since they are captured by the sane device. i.e. the
central canera (VC3 is a zooned-out view while VCl1 is a focused view
of the front participants). The sinultaneous sets would then be the
fol | owi ng:

SS1 nmade by VOO, VCl1, VC2, VC4

SS2  made by VCQ0, VC3, VC2, VC4

SS3 nmade by ACO and ACL

<?xm version="1.0" encodi ng="UTF- 8" standal one="yes" ?>
<cluelnfo xm ns="urn:ietf:parans: xm : ns: clue-info" cluel nfol D="prova">
<medi aCapt ur es>
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<medi aCapt ure
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schera- i nst ance”
xsi :type="audi oCapt ur eType" capturel D="ACl">
<capt ur edMedi a>audi o</ capt ur edMedi a>
<capt ur eScenel DREF>CS2</ capt ur eScenel DREF>
<encG oupl DREF>EGL</ encG oupl DREF>
<nonSpati al | yDefi ni bl e>true</nonSpati al | yDefi ni bl e>
<description | ang="en">presentati on audi o</ description>
<audi oChannel For mat >nono</ audi oChannel For mat >
</ medi aCapt ur e>
<medi aCapt ure
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"
xsi:type="vi deoCapt ureType" capturel D="VC4" >
<capt ur edMedi a>vi deo</ capt ur edMedi a>
<capt ur eScenel DREF>CS2</ capt ur eScenel DREF>
<encG oupl DREF>EQ@)</ enc G oupl DREF>
<nonSpati al | yDef i ni bl e>t rue</ nonSpati al | yDefi ni bl e>
<description | ang="en">presentati on vi deo</description>
</ medi aCapt ur e>
<medi aCapt ur e
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance”
xsi :type="audi oCapt ur eType" capt urel D="AC0" >
<capt ur edMedi a>audi o</ capt ur edMedi a>
<capt ur eScenel DREF>CS1</ capt ur eScenel DREF>
<encG oupl DREF>EGL</ encG oupl DREF>
<spati al | nf or mati on>
<capt ur ePoi nt >
<x>0. 5</ x>
<y>1.0</y>
<z>0. 5</ z>
<l i neOf Capt ur ePoi nt >
<x>0. 5</ x>
<y>0. 0</y>
<z>0.5</ z>
</l i neCk Capt ur ePoi nt >
</ capt ur ePoi nt >
</ spatial I nformation>
<description | ang="en">
audio fromthe central canera m c</description>
<audi oChannel For mat >nono</ audi oChannel For mat >
</ medi aCapt ur e>
<medi aCapt ure
xm ns: xsi ="http://wwmv. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi:type="vi deoCapt ur eType" capturel D="VC3">
<capt ur edMedi a>vi deo</ capt ur edMedi a>
<capt ur eScenel DREF>CS1</ capt ur eScenel DREF>
<encG oupl DREF>EQ0</ enc G oupl DREF>
<spati al | nf or mati on>
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<capt ur ePoi nt >
<x>1. 5</ x>
<y>1.0</y>
<z>0. 5</ z>
<l i neO* Capt ur ePoi nt >
<x>1.5</ x>
<y>0. 0</y>
<z>0. 5</ z>
</li nek Capt ur ePoi nt >
</ capt ur ePoi nt >
<capt ur eAr ea>
<bottonLeft>
<x>0. 0</ x>
<y>3. 0</y>
<z>0.0</ z>
</ bottonlLeft>
<bot t onRi ght >
<x>3. 0</ x>
<y>3.0</y>
<z>0.0</ z>
</ bot t onRi ght >
<t opLeft>
<x>0. 0</ x>
<y>3.0</y>
<z>3.0</ z>
</toplLeft>
<t opRi ght >
<x>3. 0</ x>
<y>3.0</y>
<z>3.0</ z>
</t opRi ght >
</ capt ur eAr ea>
</spatial I nformation>
<description | ang="en">
zooned out view of the roonx/description>

</ medi aCapt ur e>
<medi aCapt ure

xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schera- i nst ance”

XSi :

type="vi deoCapt ur eType" capt urel D="VC2" >
<capt ur edMedi a>vi deo</ capt ur edMedi a>
<capt ur eScenel DREF>CS1</ capt ur eScenel DREF>
<encG oupl DREF>EQ0</ encG oupl DREF>
<spati al | nf or mati on>
<capt ur ePoi nt >

<x>2. 5</ x>

<y>1.0</y>

<z>0. 5</ z>

<l i nef Capt ur ePoi nt >
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<x>2. 5</ x>
<y>0. 0</y>
<z>0. 5</ z>
</l i nek Capt ur ePoi nt >
</ capt ur ePoi nt >
<capt ur eAr ea>
<bottonLeft>
<x>2. 0</ x>
<y>3.0</y>
<z>0.0</ z>
</ bottonlLeft>
<bot t onRi ght >
<x>3. 0</ x>
<y>3. 0</y>
<z>0.0</ z>
</ bott onRi ght >
<t opLeft>
<x>2. 0</ x>
<y>3.0</y>
<z>3.0</ z>
</topLeft>
<t opRi ght >
<x>3. 0</ x>
<y>3.0</y>
<z>3.0</ z>
</t opRi ght >
</ capt ur eAr ea>
</spatial I nfornmation>
<description | ang="en">ri ght canera vi deo</description>
</ medi aCapt ur e>
<medi aCapt ure
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance”
xsi :type="vi deoCapt ur eType" capturel D="VC1l">
<capt ur edMedi a>vi deo</ capt ur edMedi a>
<capt ur eScenel DREF>CS1</ capt ur eScenel DREF>
<encG oupl DREF>EQ0</ encG oupl DREF>
<spati al | nf or mati on>
<capt ur ePoi nt >
<x>1. 5</ x>
<y>1.0</y>
<z>0. 5</ z>
<l i nef Capt ur ePoi nt >
<x>1. 5</ x>
<y>0. 0</y>
<z>0. 5</ z>
</l i nek Capt ur ePoi nt >
</ capt ur ePoi nt >
<capt ur eAr ea>
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<bott onmLeft >
<x>1. 0</ x>
<y>3.0</y>
<z>0.0</ z>
</ bottonlLeft>
<bot t onRi ght >
<x>2. 0</ x>
<y>3. 0</y>
<z>0.0</ z>
</ bott onRi ght >
<t opLeft>
<x>1. 0</ x>
<y>3.0</y>
<z>3.0</ z>
</topLeft>
<t opRi ght >
<x>2. 0</ x>
<y>3.0</y>
<z>3.0</ z>
</t opRi ght >

</ capt ur eAr ea>

</spatial I nfornmation>

<description | ang="en">centra

</ medi aCapt ur e>
<medi aCapt ure

xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schera- i nst ance”

xsi :type="vi deoCapt ur eType" capt urel D="VC0" >
<capt ur edMedi a>vi deo</ capt ur edMedi a>

<capt ur eScenel DREF>CS1</ capt ur eScenel DREF>

<encG oupl DREF>EQ0</ encG oupl DREF>
<spati al | nf or mati on>

Presta & Ronmano

<capt ur ePoi nt >

<x>0. 5</ x>

<y>1.0</y>

<z>0. 5</ z>

<l i nef Capt ur ePoi nt >
<x>0. 5</ x>
<y>0. 0</y>
<z>0. 5</ z>

</l i neCk Capt ur ePoi nt >

</ capt ur ePoi nt >
<capt ur eAr ea>

<bott onLeft >
<x>0. 0</ x>
<y>3,0</y>
<z>0. 0</ z>

</ bot tonlLeft>

<bot t onRi ght >
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<x>1. 0</ x>
<y>3. 0</y>
<z>0.0</ z>
</ bott onRi ght >
<t opLeft>
<x>0. 0</ x>
<y>3.0</y>
<z>3.0</ z>
</topLeft>
<t opRi ght >
<x>1. 0</ x>
<y>3.0</y>
<z>3.0</ z>
</t opRi ght >
</ capt ur eAr ea>
</spatial I nfornmation>
<description | ang="en">l eft canera vi deo</descri pti on>
</ medi aCapt ur e>
</ medi aCapt ur es>
<encodi ngs>
<encodi ng xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schenma- i nst ance"
xsi : type="vi deoEncodi ngType" encodi ngl D="ENC0O" >
<encodi ngNane>h263</ encodi ngNane>
<maxBandwi dt h>4000000</ maxBandw dt h>
<encodedMedi a>vi deo</ encodedMedi a>
<maxW dt h>1920</ maxW dt h>
<maxHei ght >1088</ maxHei ght >
</ encodi ng>
<encodi ng xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : type="vi deoEncodi ngType" encodi ngl D="ENC1" >
<encodi ngNane>h263</ encodi ngName>
<maxBandw dt h>4000000</ maxBandwi dt h>
<encodedMedi a>vi deo</ encodedMedi a>
<maxW dt h>1920</ maxW dt h>
<maxHei ght >1088</ maxHei ght >
</ encodi ng>
<encodi ng xm ns: xsi ="http://wwm. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi :type="vi deoEncodi ngType" encodi ngl D="ENC2" >
<encodi ngNanme>h263</ encodi ngNanme>
<maxBandwi dt h>4000000</ maxBandw dt h>
<encodedMedi a>vi deo</ encodedMedi a>
<maxW dt h>1920</ maxW dt h>
<maxHei ght >1088</ maxHei ght >
</ encodi ng>
<encodi ng xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xsi : type="audi oEncodi ngType" encodi ngl D="ENC3" >
<encodi ngNane>g711</ encodi ngNane>
<maxBandwi dt h>64000</ maxBandwi dt h>
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<encodedMedi a>audi o</ encodedMedi a>
</ encodi ng>
<encodi ng xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schenma- i nst ance"
xsi : type="audi oEncodi ngType" encodi ngl D="ENC4" >
<encodi ngNane>g711</ encodi ngNane>
<maxBandwi dt h>64000</ maxBandwi dt h>
<encodedMedi a>audi o</ encodedMedi a>
</ encodi ng>
</ encodi ngs>
<encodi ngG oups>
<encodi ngG oup encodi ngG oupl D="EQ)" >
<maxG oupBandw dt h>12000000</ maxG oupBandw dt h>
<encodi ngl DLi st >
<enc| DREF>ENCO</ enc| DREF>
<encl| DREF>ENC1</ encl| DREF>
<encl DREF>ENC2</ enc| DREF>
</ encodi ngl DLi st >
</ encodi ngG oup>
<encodi ngG oup encodi ngG oupl D="EGL" >
<maxG oupBandw dt h>12000000</ maxG oupBandw dt h>
<encodi ngl DLi st >
<encl DREF>ENC3</ enc| DREF>
<enc| DREF>ENC4</ enc| DREF>
</ encodi ngl DLi st >
</ encodi ngG oup>
</ encodi ngG oups>
<capt ureScenes>
<capt ureScene scal e="unknown" scenel D="CSl1" >
<description | ang="en">nai n scene</description>
<sceneEntri es>
<sceneEntry nedi aType="vi deo" sceneEntryl D="SE1" >
<description | ang="en">
partici pants streans</description>
<medi aCapt ur el Ds>
<capt ur el DREF>VCQ0</ capt ur el DREF>
<capt ur el DREF>VC1</ capt ur el DREF>
<capt ur el DREF>VC2</ capt ur el DREF>
</ medi aCapt ur el Ds>
</ sceneEntry>
<sceneEntry nedi aType="vi deo" sceneEntryl D="SE2" >
<description | ang="en">room streanx/ description>
<medi aCapt ur el Ds>
<capt ur el DREF>VC3</ capt ur el DREF>
</ medi aCapt ur el Ds>
</ sceneEntry>
<sceneEntry nedi aType="audi 0" sceneEntryl D="SE3" >
<description | ang="en">room audi o</ descri pti on>
<medi aCapt ur el Ds>
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<capt ur el DREF>AC0</ capt ur el DREF>
</ medi aCapt ur el Ds>
</ sceneEntry>
</ sceneEntries>
</ capt ur eScene>
<capt ureScene scal e="noscal e" scenel D="CS2" >
<description | ang="en">present ati on</description>
<sceneEntri es>
<sceneEntry nedi aType="vi deo" sceneEntryl D="CS2_SE1">
<description | ang="en">
presentation video</description>
<medi aCapt ur el Ds>
<capt ur el DREF>VCA</ capt ur el DREF>
</ medi aCapt ur el Ds>
</ sceneEntry>
<sceneEntry nedi aType="audi 0" sceneEntryl D="CS2_SE2" >
<description | ang="en">
presentation audi o</ description>
<medi aCapt ur el Ds>
<capt ur el DREF>AC1</ capt ur el DREF>
</ medi aCapt ur el Ds>
</ sceneEntry>
</ sceneEntries>
</ capt ur eScene>
</ capt ur eScenes>
<si mul t aneousSet s>
<si mul t aneousSet set| D="SS1">
<capt ur el DREF>VC0</ capt ur el DREF>
<capt ur el DREF>VC1</ capt ur el DREF>
<capt ur el DREF>VC2</ capt ur el DREF>
<capt ur el DREF>VCA</ capt ur el DREF>
</ si mul t aneousSet >
<si mul t aneousSet set| D="SS2" >
<capt ur el DREF>VC0</ capt ur el DREF>
<capt ur el DREF>VC3</ capt ur el DREF>
<capt ur el DREF>VC2</ capt ur el DREF>
<capt ur el DREF>VCA</ capt ur el DREF>
</ si mul t aneousSet >
<si mul t aneousSet set| D="SS3">
<capt ur el DREF>AC0</ capt ur el DREF>
<capt ur el DREF>AC1</ capt ur el DREF>
</ si mul t aneousSet >
</ si mul t aneousSet s>
</ cl uel nf 0>
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Diff with draft-presta-clue-data-nodel -schenma-03 version

sceneSpace el enent renoved

content el enent renoved

mobility el enent added in place of <dynam c>

Xxs:integer types changed into xs:unsignedlnt types

m cPattern el emrent and type renoved

nati veAspect Rati o el enment renoved

capt ureEncodi ng type definition updated - discussion needed
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1. Introduction

Current tel epresence systens, though based on open standards such
as RTP [ RFC3550] and SIP [ RFC3261], cannot easily interoperate with
each other. A mpjor factor linmting the interoperability of

tel epresence systens is the lack of a standardi zed way to describe
and negotiate the use of the multiple streans of audi o and video
conmprising the media flows. This draft provides a framework for a
protocol to enable interoperability by handling multiple streans in
a standardi zed way. It is intended to support the use cases
described in draft-ietf-clue-tel epresence-use-cases and to neet the
requirenents in draft-ietf-clue-tel epresence-requirenents.

Conceptual Iy di stingui shed are Medi a Providers and Medi a Consuners.
A Medi a Provider provides Media in the formof RTP packets, a Media
Consuner consunes those RTP packets. Media Providers and Medi a
Consuners can reside in Endpoints or in mddl eboxes such as

Mul tipoint Control Units (MCUs). A Media Provider in an Endpoi nt
is usually associated with the generation of nedia for Media
Captures; these Media Captures are typically sourced from cameras,
m crophones, and the like. Simlarly, the Media Consuner in an
Endpoint is usually associated with Renderers, such as screens and
| oudspeakers. In mddl eboxes, Media Providers and Consumers can
have the formof outputs and inputs, respectively, of RTP m xers,
RTP translators, and simlar devices. Typically, telepresence

devi ces such as Endpoi nts and m ddl eboxes woul d perform as both
Medi a Providers and Medi a Consuners, the fornmer being concerned
with those devices transmtted nedia and the latter with those
devices’ received nedia. |In a few circunstances, a CLUE Endpoi nt

m ddl ebox may include only Consuner or Provider functionality, such
as recorder-type Consuners or webcamtype Providers.

Motivations for this docunment (and, in fact, for the existence of
the CLUE protocol) include:

(1) Endpoints according to this docunent can, and usually do, have
mul tiple Media Captures and Media Renderers, that is, for exanple,
mul ti pl e caneras and screens. VWhile previous system designs were
able to set up calls that would light up all screens and caneras
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(or equivalent), what was missing was a nechani smthat can
associate the Media Captures with each other in space and tine.

(2) The nmere fact that there are nultiple capture and rendering
devi ces, each of which may be configurable in aspects such as zoom
leads to the difficulty that a variable nunber of such devices can
be used to capture different aspects of a region. The Capture
Scene concept allows for the description of multiple setups for
those nultiple capture devices that could represent sensible
operation points of the physical capture devices in a room chosen
by the operator. A Consuner can pick and choose fromthose
configurations based on its rendering abilities and informthe
Provi der about its choices. Details are provided in section 6.

(3) In sone cases, physical limtations or other reasons disallow
the concurrent use of a device in nore than one setup. For
exanple, the center canera in a typical three-canera conference
roomcan set its zoom objective either to capture only the mddle
few seats, or all seats of a room but not both concurrently. The
Si mul t aneous Transmi ssion Set concept allows a Provider to signa
such limtations. Sinultaneous Transm ssion Sets are part of the
Capture Scene description, and di scussed in section 6.3.

(4) Oten, the devices in a roomdo not have the conputationa
conplexity or connectivity to deal with nultiple encoding options
simul t aneously, even if each of these options may be sensible in
certain environments, and even if the sinultaneous transnission may
al so be sensible (i.e. in case of nmulticast nedia distribution to
mul ti pl e endpoi nts). Such constraints can be expressed by the
Provi der using the Encoding G oup concept, described in section 7.

(5) Due to the potentially |large nunmber of RTP flows required for a
Mul ti nmedi a Conference involving potentially many Endpoints, each of
whi ch can have nmany Medi a Captures and Medi a Renderers, a sensible
systemdesign is to multiplex nultiple RTP nedia flows onto the
same transport address, so to avoid using the port nunber as a

mul ti pl exi ng point and the associ ated shortconi ngs such as
NAT/firewal | traversal. While the actual mapping of those RTP
flows to the header fields of the RTP packets is not subject of
this specification, the | arge nunber of possible pernutations of
sensi bl e options a Media Provider nmay nake available to a Media
Consuner makes a nmechani smdesirable that allows to narrow down the
number of possible options that a SIP of fer-answer exchange has to
consider. Such information is made avail abl e using protoco

mechani sms specified in this docunent and conpani on docunents,
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al though it should be stressed that its use in an inplenentation is

optional. Also, there are aspects of the control of both Endpoints
and mi ddl eboxes/ MCUs that dynanically change during the progress of
a call, such as audio-level based screen switching, |ayout changes,

and so on, which need to be conveyed. Note that these contro
aspects are conplenentary to those specified in traditional SIP
based conference nmanagenent such as BFCP. An exenplary call flow
can be found in section 4.

Finally, all this informati on needs to be conveyed, and the notion
of support for it needs to be established. This is done by the
negotiation of a "CLUE channel”, a data channel negotiated early
during the initiation of a call. An Endpoint or MCU that rejects
the establishment of this data channel, by definition, is not
supporting CLUE based nechani sns, whereas an Endpoint or MCU t hat
accepts it is required to use it to the extent specified in this
docunent and its conpani on docunents.

2. Term nol ogy

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in
this docunent are to be interpreted as described in RFC 2119

[ RFC2119] .

3. Definitions

The terns defined bel ow are used throughout this docunent and
conpani on docunents and they are normative. In order to easily
identify the use of a defined term those terns are capitalized.

Advertisement: a CLUE nessage a Media Provider sends to a Media
Consuner describing specific aspects of the content of the nedia,
the formatting of the nmedia streans it can send, and any
restrictions it has in terns of being able to provide certain
Streans simultaneously.

Audi o Capture: Media Capture for audio. Denoted as ACn in the
exanpl e cases in this docunent.

Canera-Left and Right: For Media Captures, canera-left and canera-
right are fromthe point of view of a person observing the rendered
medi a. They are the opposite of Stage-Left and Stage-Ri ght.

Capture: Same as Media Capture.
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Capture Device: A device that converts audio and video input into
an electrical signal, in nobst cases to be fed into a nedia encoder.

Capture Encoding: A specific encoding of a Media Capture, to be
sent by a Media Provider to a Media Consuner via RTP.

Capture Scene: a structure representing a spatial region containing
one or nore Capture Devices, each capturing nmedia representing a
portion of the region. The spatial region represented by a Capture
Scene may or may nhot correspond to a real region in physical space,
such as a room A Capture Scene includes attributes and one or
nore Capture Scene Entries, with each entry including one or nore
Medi a Capt ures.

Capture Scene Entry: a list of Media Captures of the same medi a
type that together formone way to represent the entire Capture
Scene.

Conference: used as defined in [ RFC4353], A Franework for
Conferencing within the Session Initiation Protocol (SIP)

Configure Message: A CLUE nessage a Media Consuner sends to a Media
Provi der specifying which content and nedia streans it wants to
receive, based on the information in a correspondi ng Adverti senent
nessage

Consuner: short for Media Consuner.

Encodi ng or Individual Encoding: a set of paraneters representing a
way to encode a Media Capture to becone a Capture Encoding.

Encodi ng Group: A set of encoding paraneters representing a tota
medi a encodi ng capability to be sub-divided across potentially
mul ti pl e I ndividual Encodings.

Endpoi nt: The | ogical point of final term nation through receiving,
decodi ng and rendering, and/or initiation through capturing,
encodi ng, and sendi ng of nedia streams. An endpoint consists of
one or nore physical devices which source and sink nedia streans,
and exactly one [RFC4353] Participant (which, in turn, includes
exactly one SIP User Agent). Endpoints can be anything from

nmul ti screen/multicanera roons to handhel d devi ces.

Front: the portion of the roomclosest to the cameras. |n going
towar ds back you nmove away fromthe cameras.
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MCU. Multipoint Control Unit (MCU) - a device that connects two or
nmor e endpoi nts together into one single multinmedia conference

[ RFC5117]. An MU includes an [ RFC4353] |ike M xer, w thout the

[ RFC4353] requirenent to send nedia to each participant.

Medi a: Any data that, after suitable encoding, can be conveyed over
RTP, including audio, video or tinmed text.

Medi a Capture: a source of Media, such as fromone or nore Capture
Devi ces or constructed from ot her Media streans.

Medi a Consuner: an Endpoint or mddle box that receives Media
streans

Medi a Provider: an Endpoint or mddle box that sends Media streans

Model : a set of assunptions a tel epresence systemof a given vendor
adheres to and expects the renote tel epresence systen(s) also to
adhere to.

Pl ane of Interest: The spatial plane containing the nost rel evant
subj ect matter.

Provi der: Sane as Medi a Provi der.

Render: the process of generating a representation froma nedia,
such as displayed notion video or sound enitted from| oudspeakers.

Si nul t aneous Transni ssion Set: a set of Media Captures that can be
transmtted sinultaneously froma Media Provider.

Spatial Relation: The arrangenent in space of two objects, in
contrast to relation in tinme or other relationships. See also
Caner a-Left and Ri ght.

Stage-Left and Right: For Media Captures, Stage-left and Stage-
right are the opposite of Canera-left and Canera-right. For the
case of a person facing (and captured by) a canera, Stage-left and
Stage-right are fromthe point of view of that person

Stream a Capture Encoding sent froma Media Provider to a Media
Consuner via RTP [ RFC3550].
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Stream Characteristics: the nedia streamattributes comonly used
in non-CLUE SI P/ SDP environments (such as: media codec, bit rate,
resolution, profile/level etc.) as well as CLUE specific
attributes, such as the Capture ID or a spatial |ocation.

Vi deo Capture: Media Capture for video. Denoted as VCn in the
exanpl e cases in this docunent.

Vi deo Conposite: A single image that is formed, normally by an RTP
m xer inside an MCU, by conbining visual elenents from separate
sour ces.

4. Overview of the Franework/ Mbdel

The CLUE framework specifies how nmultiple nedia streans are to be
handl ed in a tel epresence conference.

A Media Provider (transmitting Endpoint or MCU) describes specific
aspects of the content of the nedia and the formatting of the nedia
streans it can send in an Advertisenent; and the Medi a Consumer
responds to the Media Provider by specifying which content and
media streans it wants to receive in a Configure nessage. The
Provider then transmts the asked-for content in the specified
streans.

This Advertisenent and Configure occurs as a m ni mum during cal
initiation but may al so happen at any time throughout the call,
whenever there is a change in what the Consumer wants to receive or
(perhaps | ess common) the Provider can send.

An Endpoint or MCU typically act as both Provider and Consumer at
the sane tine, sending Advertisenents and sendi ng Configurations in
response to receiving Advertisements. (It is possible to be just
one or the other.)

The data nodel is based around two nmain concepts: a Capture and an
Encoding. A Media Capture (M), such as audio or video, describes
the content a Provider can send. Media Captures are described in
terns of CLUE-defined attributes, such as spatial relationships and
pur pose of the capture. Providers tell Consuners which Media
Captures they can provide, described in terms of the Media Capture
attributes

A Provider organizes its Media Captures into one or nore Capture
Scenes, each representing a spatial region, such as a room A
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Consuner chooses which Media Captures it wants to receive from each
Capt ure Scene.

In addition, the Provider can send the Consuner a description of
the Individual Encodings it can send in terns of the nedia
attributes of the Encodings, in particular, audio and video
paranmeters such as bandwi dth, franme rate, macrobl ocks per second
Note that this is optional, and intended to m nimze the nunmber of
options a later SDP offer-answer would require to include in the
SDP in case of conplex setups, as should becone clearer shortly
when di scussing an outline of the call flow

The Provider can al so specify constraints on its ability to provide
Medi a, and a sensibl e design choice for a Consuner is to take these
i nto account when choosing the content and Capture Encodings it
requests in the later offer-answer exchange. Sone constraints are
due to the physical Iinmtations of devices - for exanple, a canera
may not be able to provide zoom and non-zoom vi ews simultaneously.
O her constraints are system based constraints, such as naxi mum
bandwi dt h and maxi nrum macr obl ocks/ second.

A very brief outline of the call flow used by a sinple system (two
Endpoints) in conpliance with this docunent can be described as
foll ows, and as shown in the follow ng figure

B T + B T +
| Endpointl | | Endpoint2 |
Fom e oo oo - - + +----- +----- +
| INVITE (BASI C SDP+CLUECHANNEL) |
--------------------------------- >
[ 200 OK ( BASI C SDP+CLUECHANNEL) |
| <o |
| ACK |

I

| <#H#BHHHBHHHBHHHBHHHBHHHBHHH BT TS|
[ BASI C SDP MEDI A SESSI ON [
| <####HHHBHHHBHHHBHHHBHHHBHHHBHHH TR S|

I
CONNECT (CLUE CTRL CHANNEL) [

|

I

I >|
| e |
| < >|
|  CLUE CTRL CHANNEL ESTABLISHED |
| < >|
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I
ADVERT| SEMENT 1

*********************************>|

ADVERTI SEMENT 2

<*********************************|

I
CONFI GURE 1 |

<*********************************|

CONFI GURE 2

*********************************>|

I
I
I
I
I
I
I
I
I
I
| REINVI TE (UPDATED SDP) |

I

| <#H#BHHHBHHHBHHHBHHHBHHHBHHHBHHH TS|
| UPDATED SDP MEDI A SESSI ON

| <##H#HHHBHHHBHHHBHHHBHHHBHHHBHHHTR>|
I

Vv

< —

An initial offer/answer exchange establishes a basic nedia session
for exanple audio-only, and a CLUE channel between two Endpoints.
Wth the establishment of that channel, the endpoints have
consented to use the CLUE protocol nechanisns and have to adhere to
t hem

Over this CLUE channel, the Provider in each Endpoint conveys its
characteristics and capabilities by sending an Advertisenent as
specified herein (which will typically not be sufficient to set up
all nedia). The Consuner in the Endpoint receives the information
provi ded by the Provider, and can use it for two purposes. First,
it constructs and sends a CLUE Configure nmessage to tell the

Provi der what the Consumer wi shes to receive. Second, it can, but
is not necessarily required to, use the information provided to
tailor the SDP it is going to send during the followi ng SIP

of fer/ answer exchange, and its reaction to SDP it receives in that
step. It is often a sensible inplenentation choice to do so, as
the representation of the nedia informati on conveyed over the CLUE
channel can dramatically cut down on the size of SDP nmessages used
in the O A exchange that follows. Spatial relationships associated
with the Media can be included in the Advertisenent, and it is
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often sensible for the Media Consumer to take those spati al
rel ati onships into account when tailoring the SDP

This CLUE exchange is foll owed by an SDP of fer answer exchange that
not only establishes those aspects of the nedia that have not been
"negoti ated" over CLUE, but has also the side effect of setting up
the media transmission itself, involving potentially security
exchanges, I CE, and whatnot. This step is plain vanilla SIP, with
the exception that the SDP used herein, in nobst cases can (but not
necessarily nust) be considerably smaller than the SDP a system
woul d typically need to exchange if there were no pre-established
know edge about the Provider and Consuner characteristics. (The
need for cutting down SDP size nmay not be obvious for a point-to-
point call involving sinple endpoints; however, when considering a
| arge mul tipoint conference involving many nulti-screen/multi-
camera endpoi nts, each of which can operate using nultiple codecs
for each canera and nicrophone, it becones perhaps sonewhat nore

intuitive.)
During the lifetime of a call, further exchanges can occur over the
CLUE channel. In sone cases, those further exchanges can lead to a

nodi fi ed system behavi or of Provider or Consuner (or both) without
any other protocol activity such as further offer/answer exchanges.
For exanpl e, voice-activated screen switching, signaled over the
CLUE channel, ought not to lead to heavy-handed nechanisns |ike SIP
re-invites. However, in other cases, after the CLUE negotiation an
addi tional offer/answer exchange may beconme necessary. For

exanple, if both sides decide to upgrade the call froma single
screen to a nulti-screen call and nore bandwidth is required for
the additional video channels, that could require a new O A
exchange.

Nunmer ous optim zati ons may be possible, and are the inplenenter’s
choice. For exanple, it nmay be sensible to establish one or nore
initial media channels during the initial offer/answer exchange,
which would allow, for exanple, for a fast startup of audio.
Dependi ng on the systemdesign, it may be possible to re-use this
est abli shed channel for nore advanced nedia negotiated only by CLUE
mechani sms, thereby avoiding further offer/answer exchanges.

Edt. note: The editors are not sure whether the nentioned
overl oadi ng of established RTP channel s using only CLUE nessages is
possi ble, or desired by the Wa If it were, certainly there is
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need for specification work. One possible issue: a Provider which
thinks that it can switch, say, a audio codec algorithmby CLUE
only, talks to a Consumer which thinks that it has to faithfully
answer the Providers Advertisenent through a Configure, but does
not dare setting up its internal resource until such tine it has
received its authoritative O A exchange. Wrking group input is
solicited.

One aspect of the protocol outlined herein and specified in
normative detail in conpanion docunents is that it makes avail able
information regarding the Provider’s capabilities to deliver Media,
and attributes related to that Media such as their spatia

rel ati onship, to the Consuner. The operation of the Renderer

i nside the Consuner is unspecified in that it can choose to ignore
some information provided by the Provider, and/or not render nedia
streanms available fromthe Provider (although it has to follow the
CLUE protocol and, therefore, has to gracefully receive and respond
(through a Configure) to the Provider’s information). Al CLUE
prot ocol mechanisns are optional in the Consunmer in the sense that,
whil e the Consuner nust be able to receive (and, potentially,
graceful ly acknow edge) CLUE nessages, it is free to ignore the

i nformation provided therein. Cbviously, this is not a

particul arly sensi bl e design choice

Legacy devices are defined here in as those Endpoints and MCUs t hat
do not support the setup and use of the CLUE channel. The notion
of a device being a | egacy device is established during the initial
of fer/ answer exchange, in which the |egacy device will not
understand the offer for the CLUE channel and, therefore, reject
it. This is the indication for the CLUE-i npl enenti ng Endpoi nt or
MCU that the other side of the comunication is not conpliant with
CLUE, and to fall back to whatever nechani smwas used before the

i ntroduction of CLUE.

As for the nedia, Provider and Consunmer have an end-to-end

communi cation relationship with respect to (RTP transported) nedia;
and t he nmechani snms descri bed herein and in conpani on docunments do
not change the aspects of setting up those RTP fl ows and sessions.
In other words, the RTP nmedi a sessions conformto the negotiated
SDP whet her or not CLUE is used. However, it should be noted that
forms of RTP nultiplexing of nultiple RTP flows onto the sane
transport address are devel oped concurrently with the CLUE suite of
specifications, and it is widely expected that nost, if not all
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Endpoi nts or MCUs supporting CLUE will al so support those
mechani sms.  Sone design choices nade in this docunment reflect this
coi nci dence in spec devel opnent tim ng.

5. Spatial Rel ationships

In order for a Consunmer to performa proper rendering, it is often
necessary or at |east hel pful for the Consuner to have received
spatial infornmation about the streans it is receiving. CLUE
defines a coordinate systemthat allows Media Providers to describe
the spatial relationships of their Media Captures to enable proper
scaling and spatially sensible rendering of their streams. The
coordi nate systemis based on a few principles:

0 Sinple systens which do not have nultiple Media Captures to
associ ate spatially need not use the coordi nate nodel.

0 Coordinates can either be in real, physical units (mllinmeters),
have an unknown scal e or have no physical scale. Systens which
know t heir physical dinmensions (for exanple professionally
installed Tel epresence room systens) shoul d al ways provi de those
real -worl d neasurenents. Systens which don’t know specific
physi cal dinensions but still know relative distances shoul d use
"unknown scale’. 'No scale’ is intended to be used where Media
Captures fromdifferent devices (with potentially different
scales) will be forwarded al ongsi de one another (e.g. in the
case of a niddle box).

* "mllinmeters" neans the scale is in mllineters

*  "Unknown" neans the scale is not necessarily mllineters, but
the scale is the sane for every Capture in the Capture Scene.

* "No Scal e" nmeans the scale could be different for each
capture- an MCU provider that advertises two adjacent
captures and picks sources (which can change quickly) from
di fferent endpoints mght use this value; the scale could be
different and changing for each capture. But the areas of
capture still represent a spatial relation between captures.
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0 The coordinate systemis Cartesian X, Y, Zwith the origin at a
spatial location of the provider’s choosing. The Provider nust
use the sane coordinate systemw th same scale and origin for
all coordinates within the sane Capture Scene.

The direction of increasing coordinate val ues is:
X increases from Canera-Left to Canera-R ght

Y increases from Front to back

Z increases fromlow to high

6. Media Captures and Capture Scenes

This section describes how Providers can describe the content of
medi a to Consuners.

6.1. Media Captures

Medi a Captures are the fundanental representations of streams that
a device can transnmit. Wat a Media Capture actually represents is
flexible:

o It can represent the i nmedi ate output of a physical source (e.qg.
camera, mcrophone) or 'synthetic' source (e.g. |aptop conputer,
DVD pl ayer).

o0 It can represent the output of an audio m xer or video conposer
o It can represent a concept such as 'the |oudest speaker’

o It can represent a conceptual position such as 'the |eftnost
strean

To identify and distinguish between multiple instances, video and
audi o captures are |abeled. For instance: VCl, VC2 and ACl, AC2,
where VCl and VC2 refer to two different video captures and ACL
and AC2 refer to two different audi o captures.

Some key points about Media Captures:

A Media Capture is of a single nedia type (e.g. audio or

Vi deo)

A Media Capture is associated with exactly one Capture Scene
A Media Capture is associated with one or nore Capture Scene
Entries

A Medi a Capture has exactly one set of spatial information
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A Media Capture nmay be the source of one or nore Capture
Encodi ngs

Each Media Capture can be associated with attributes to describe
what it represents.

6.1.1. Media Capture Attributes

Media Capture Attributes describe information about the Captures.
A Provider can use the Media Capture Attributes to describe the
Captures for the benefit of the Consuner in the Advertisenent
message. Media Capture Attributes include:

spatial information, such as point of capture, point on line
of capture, and area of capture, all of which, in conbination
define the capture field of, for exanple, a canera

Capture multiplexing informati on (conposed/swi tched video,
nono/ st ereo audi o, maxi num nunber of sinultaneous encodi ngs
per Capture and so on); and

O her descriptive information to hel p the Consunmer choose

bet ween captures (description, presentation, view, priority,

| anguage, role).

Control information for use inside the CLUE protocol suite.

Poi nt of Capture:

Afield with a single Cartesian (X, Y, Z) point value which
describes the spatial |ocation of the capturing device (such as
camera) .

Poi nt on Line of Capture:

Afield with a single Cartesian (X, Y, Z) point value which
describes a position in space of a second point on the axis of the
capturing device; the first point being the Point of Capture (see
above).

Toget her, the Point of Capture and Point on Line of Capture define
an axis of the capturing device, for exanple the optical axis of a
camera. The Medi a Consunmer can use this information to adjust how
it renders the received nedia if it so chooses.

Area of Capture:
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Afield with a set of four (X, Y, Z) points as a val ue which
describe the spatial location of what is being "captured". By
comparing the Area of Capture for different Media Captures within
the sane Capture Scene a consuner can deternine the spatial

rel ati onshi ps between them and render them correctly.

The four points should be co-planar, forming a quadrilateral, which
defines the Plane of Interest for the particular media capture.

If the Area of Capture is not specified, it neans the Media Capture
is not spatially related to any other Media Capture.

For a switched capture that sw tches between different sections
within a larger area, the area of capture should use coordinates
for the larger potential area.

Mobility of Capture:

This attribute indicates whether or not the point of capture, line
on point of capture, and area of capture values will stay the sane,
or are expected to change frequently. Possible values are static,
dynani c, and highly dynamc

For exanple, a canera nay be placed at different positions in order
to provide the best angle to capture a work task, or nmay include a
camera worn by a participant. This would have an effect of changing
the capture point, capture axis and area of capture. In order that
the Consuner can choose to render the capture appropriately, the
Provider can include this attribute to indicate if the canmera

| ocation is dynanmic or not.

The capture point of a static capture does not nmove for the life of
the conference. The capture point of dynam c captures is
categorised by a change in position followed by a reasonabl e period
of stability. H gh dynam c captures are categorised by a capture
point that is constantly noving. |f the "area of capture",
"capture point" and "line of capture" attributes are included wth
dynanmi c or highly dynam c captures they indicate spatial
information at the time of the Advertisenment. No information
regarding future spatial information should be assuned.

Conposed:
A bool ean field which indicates whether or not the Media Capture is

a m x (audi o) or conposition (video) of streans.
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This attribute is useful for a media consuner to avoid nesting a
conmposed vi deo capture into another conposed capture or rendering.
This attribute is not intended to describe the |ayout a media
provi der uses when conposi ng vi deo streans.

Swi t ched:

A bool ean field which indicates whether or not the Media Capture
represents the (dynam c) nost appropriate subset of a ’whole’

What is 'nost appropriate’ is up to the provider and could be the
active speaker, a lecturer or a VIP.

Audi o Channel For mat:

A field with enunerated val ues whi ch descri bes the nmethod of
encodi ng used for audio. A value of 'nono’ neans the Audio Capture
has one channel. ’'stereo’ neans the Audio Capture has two audio
channels, left and right.

This attribute applies only to Audio Captures. A single stereo
capture is different fromtwo nono captures that have a left-right
spatial relationship. A stereo capture maps to a single Capture
Encodi ng, while each nono audi o capture nmaps to a separate Capture
Encodi ng.

Max Capture Encodi ngs:

An optional attribute indicating the maxi rum nunber of Capture
Encodi ngs that can be sinultaneously active for the Media Capture.
The nunber of sinultaneous Capture Encodings is also limted by the
restrictions of the Encoding Goup for the Media Capture.

Descri ption:

Human-r eadabl e description of the Capture Scene, which could be in
mul ti pl e | anguages.

Present ati on:

This attribute indicates that the capture originates froma
presentation device, that is one that provides suppl enentary
information to a conference through slides, video, still inages,
data etc. Where nore information is known about the capture it may
be expanded hierarchically to indicate the different types of
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presentation nmedia, e.g. presentation.slides, presentation.inmage
etc.

Note: It is expected that a nunber of keywords will be defined that
provide nore detail on the type of presentation

Vi ew

A field with enunerated val ues, indicating what type of viewthe
capture relates to. The Consuner can use this information to help
choose which Media Captures it wi shes to receive. The value can be
one of:

Room - Captures the entire scene

Table - Captures the conference table with seated participants

I ndi vi dual - Captures an individual participant

Lectern - Captures the region of the lectern including the
presenter in a classroomstyle conference

Audi ence - Captures a region showing the audi ence in a classroom
styl e conference

Language:

This attribute indicates one or nore | anguages used in the content
of the nmedia capture. Captures may be offered in different

| anguages in case of nultilingual and/ or accessible conferences, so
a Consumer can use this attribute to differentiate between them

Thi s indicates which | anguage is associated with the capture. For
exanple: it may provide a | anguage associated with an audi o capture
or a language associated with a video capture when sign
interpretation or text is used.

Rol e:

Edt. Note -- this is a placeholder for a role attribute, as

di scussed in draft-groves-clue-capture-attr. W expect to continue
di scussing the role attribute in the context of that draft, and
followon drafts, before adding it to this framework docunent.

Priority:
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This attribute indicates a relative priority between different
Medi a Captures. The Provider sets this priority, and the Consuner
may use the priority to help decide which captures it wi shes to
receive.

The "priority" attribute is an integer which indicates a relative
priority between captures. For exanmple it is possible to assign a
priority between two presentation captures that would allow a
renote endpoint to determnine which presentation is nore inportant.
Priority is assigned at the individual capture level. It represents
the Provider's view of the relative priority between captures with
a priority. The sanme priority nunber may be used across nultiple
captures. It indicates they are equally as inmportant. If no
priority is assigned no assunptions regarding relative inportant of
the capture can be assuned.

Enbedded Text:

This attribute indicates that a capture provi des enbedded textua
i nformati on. For exanple the video capture may contain speech to
text information conposed with the video image. This attribute is
only applicable to video captures and presentation streans with
visual information.

Rel ated To:

This attribute indicates the capture contains additiona

conpl enentary information related to another capture. The val ue
i ndi cates the other capture to which this capture is providing
addi tional information.

For exanple, a conferences can utilise translators or facilitators
that provide an additional audio stream (i.e. a translation or
description or conmentary of the conference). Were multiple
captures are available, it may be advantageous for a Consuner to
sel ect a conplementary capture instead of or in addition to a
capture it relates to.

6.2. Capture Scene

In order for a Provider’s individual Captures to be used
effectively by a Consuner, the provider organizes the Captures into
one or nore Capture Scenes, with the structure and contents of
these Capture Scenes being sent fromthe Provider to the Consumer
in the Advertisement.
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A Capture Scene is a structure representing a spatial region
cont ai ning one or nore Capture Devices, each capturing nmedia
representing a portion of the region. A Capture Scene includes one
or nore Capture Scene entries, with each entry including one or
nmore Media Captures. A Capture Scene represents, for exanple, the
vi deo i mage of a group of people seated next to each other, along
with the sound of their voices, which could be represented by sone
nunber of VCs and ACs in the Capture Scene Entries. A niddle box
may al so express Capture Scenes that it constructs from nedi a
Streans it receives

A Provider may advertise nultiple Capture Scenes or just a single
Capture Scene. What constitutes an entire Capture Scene is up to
the Provider. A Provider mght typically use one Capture Scene for
participant nedia (live video fromthe room caneras) and anot her
Capture Scene for a conputer generated presentation. In nore
conpl ex systens, the use of additional Capture Scenes is al so

sensi ble. For exanple, a classroom may advertise two Capture
Scenes involving live video, one including only the canera
capturing the instructor (and associ ated audi 0), the other

i ncludi ng canera(s) capturing students (and associ ated audi 0).

A Capture Scene may (and typically will) include nore than one type
of media. For exanple, a Capture Scene can include several Capture
Scene Entries for Video Captures, and several Capture Scene Entries
for Audio Captures. A particular Capture may be included in nore
than one Capture Scene Entry.

A provider can express spatial relationships between Captures that
are included in the sane Capture Scene. However, there is not
necessarily the same spatial relationship between Medi a Captures
that are in different Capture Scenes. |In other words, Capture
Scenes can use their own spatial neasurenent system as outlined
above in section 5.

A Provider arranges Captures in a Capture Scene to help the
Consuner choose which captures it wants. The Capture Scene Entries
in a Capture Scene are different alternatives the provider is
suggesting for representing the Capture Scene. The order of
Capture Scene Entries within a Capture Scene has no significance.
The Medi a Consuner can choose to receive all Media Captures from
one Capture Scene Entry for each nmedia type (e.g. audio and video),
or it can pick and choose Medi a Captures regardl ess of how the
Provi der arranges themin Capture Scene Entries. Different Capture
Scene Entries of the sane nedia type are not necessarily nutually
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exclusive alternatives. Al so note that the presence of multiple
Capture Scene Entries (with potentially multiple encoding options
in each entry) in a given Capture Scene does not necessarily inply
that a Provider is able to serve all the associated nedi a

si mul taneously (although the construction of such an over-rich
Capture Scene is probably not sensible in many cases). Wat a
Provi der can send simultaneously is determ ned through the

Si mul t aneous Transmi ssion Set nechani sm described in section 6. 3.

Captures within the sane Capture Scene entry nust be of the sane
media type - it is not possible to mix audio and video captures in
the same Capture Scene Entry, for instance. The Provider nust be
capabl e of encoding and sending all Captures in a single Capture
Scene Entry sinultaneously. The order of Captures within a Capture
Scene Entry has no significance. A Consuner may decide to receive
all the Captures in a single Capture Scene Entry, but a Consuner
could also decide to receive just a subset of those captures. A
Consuner can al so decide to receive Captures fromdifferent Capture
Scene Entries, all subject to the constraints set by Sinultaneous
Transm ssion Sets, as discussed in section 6.3.

When a Provider advertises a Capture Scene with nultiple entries,
it is essentially signaling that there are nultiple representations

of the same Capture Scene available. 1In some cases, these multiple
representations would typically be used simultaneously (for
instance a "video entry" and an "audio entry"). In sone cases the

entries would conceptually be alternatives (for instance an entry
consisting of three Video Captures covering the whol e room versus
an entry consisting of just a single Video Capture covering only
the center if aroom. |In this latter exanple, one sensible choice
for a Consunmer would be to indicate (through its Configure and
possi bly through an additional offer/answer exchange) the Captures
of that Capture Scene Entry that nost closely matched the
Consuner’s nunber of display devices or screen | ayout.

The following is an exanple of 4 potential Capture Scene Entries
for an endpoint-style Provider

1. (VvCo, VvC1, VvC2) - left, center and right canera Video Captures
2. (VC3) - Video Capture associated with | oudest room segnent
3. (VC4) - Video Capture zoonmed out view of all people in the room

4. (ACO) - main audio
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The first entry in this Capture Scene exanple is a list of Video
Captures which have a spatial relationship to each other.

Determ nati on of the order of these captures (VCO, VCl1 and VC2) for
rendering purposes is acconplished through use of their Area of
Capture attributes. The second entry (VC3) and the third entry
(VC4) are alternative representations of the sane roonis video

whi ch night be better suited to sone Consuners’ rendering
capabilities. The inclusion of the Audio Capture in the sane
Capture Scene indicates that ACO is associated with all of those

Vi deo Captures, neaning it cones fromthe sane spatial region.

Therefore, if audio were to be rendered at all, this audio would be
the correct choice irrespective of which Video Captures were
chosen.

6.2.1. Capture Scene attributes

Capture Scene Attributes can be applied to Capture Scenes as wel |
as to individual nedia captures. Attributes specified at this

| evel apply to all constituent Captures. Capture Scene attributes
i ncl ude

Human-r eadabl e description of the Capture Scene, which could
be in multiple I anguages;

Scale information (mllineters, unknown, no scale), as
described in Section 5.

6.2.2. Capture Scene Entry attributes

A Capture Scene can include one or nore Capture Scene Entries in
addition to the Capture Scene wide attributes described above.
Capture Scene Entry attributes apply to the Capture Scene Entry as
a whole, i.e. to all Captures that are part of the Capture Scene
Entry.

Capture Scene Entry attributes include:
Human-r eadabl e description of the Capture Scene, which could

be in multiple | anguages;
Scene-switch-policy: {site-switch, segnent-sw tch}
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A medi a provider uses this scene-switch-policy attribute to
indicate its support for different switching policies. 1In the
provider’s Advertisenent, this attribute can have multiple val ues,
whi ch neans the provider supports each of the indicated policies.
The consuner, when it requests nedia captures fromthis Capture
Scene Entry, should also include this attribute but with only the
singl e value (fromanong the val ues indicated by the provider)

i ndi cating the Consuner’s choice for which policy it wants the
provider to use. The Consumer nust choose the sanme val ue for al
the Media Captures in the Capture Scene Entry. |If the provider
does not support any of these policies, it should onmt this
attribute.

The "site-switch" policy means all captures are switched at the
same time to keep captures fromthe sanme endpoint site together
Let's say the speaker is at site A and everyone else is at a
"renote" site.

When the roomat site A shown, all the canera inmages fromsite A
are forwarded to the rempte sites. Therefore at each receiving
renote site, all the screens display canera inmages fromsite A
This can be used to preserve full size inage display, and al so
provide full visual context of the displayed far end, site A In
site switching, there is a fixed relation between the caneras in
each room and the displays in renote roons. The room or

partici pants being shown is switched fromtinme to time based on who
i s speaking or by manual control

The "segnent-switch" policy neans different captures can switch at
different times, and can be conming fromdifferent endpoints. Still
using site A as where the speaker is, and "renote" to refer to al
the other sites, in segnment switching, rather than sending all the
imges fromsite A only the i mage contai ning the speaker at site A
is shown. The canera i mages of the current speaker and previous
speakers (if any) are forwarded to the other sites in the

conf erence.

Therefore the screens in each site are usually displaying imges
fromdifferent renmpte sites - the current speaker at site A and the
previous ones. This strategy can be used to preserve full size

i mge display, and al so capture the non-verbal conmunication

bet ween the speakers. In segment switching, the display depends on
the activity in the renote roons - generally, but not necessarily
based on audio / speech detection
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6. 3. Sinmultaneous Transm ssion Set Constraints

The Provider may have constraints or limtations onits ability to
send Captures. One type is caused by the physical limtations of
capture nechani sns; these constraints are represented by a

si nul t aneous transm ssion set. The second type of limtation
reflects the encodi ng resources avail abl e - bandw dth and

macr obl ocks/ second. This type of constraint is captured by
encodi ng groups, discussed bel ow.

Sone Endpoints or MCUs can send nultiple Captures sinultaneously,
however sonetimes there are constraints that limt which Captures
can be sent sinultaneously with other Captures. A device may not
be able to be used in different ways at the sane tine. Provider
Advertisements are made so that the Consunmer can choose one of
several possible nutually exclusive usages of the device. This
type of constraint is expressed in a Simultaneous Transm ssion Set,
which lists all the Captures of a particular nedia type (e.qg.
audi o, video, text) that can be sent at the sane tine. There are
di fferent Sinultaneous Transni ssion Sets for each nmedia type in the
Advertisement. This is easier to show in an exanpl e.

Consi der the exanple of a room systemwhere there are three caneras
each of which can send a separate capture covering two persons
each- VC0, VCl1, VC2. The mddle camera can al so zoom out (using an
optical zoomlens) and show all six persons, VC3. But the niddle
camera cannot be used in both nbdes at the sane tinme - it has to
either show t he space where two participants sit or the whole six
seats, but not both at the sane tine.

Si nmul t aneous transmni ssion sets are expressed as sets of the Media
Captures that the Provider could transmt at the sane tine (though
it may not nmake sense to do so). In this exanple the two

sinul taneous sets are shown in Table 1. If a Provider advertises
one or nore nutually exclusive Sinultaneous Transni ssion Sets, then
for each nedia type the Consuner nust ensure that it chooses Media
Captures that lie wholly within one of those Sinultaneous
Transm ssi on Sets.

| {Vo0, VC1, VC2} |
| {voo, V&3, v2} |
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Table 1: Two Sinul taneous Transmi ssion Sets

A Provider optionally can include the sinultaneous sets inits
provi der Advertisenent. These sinultaneous set constraints apply
across all the Capture Scenes in the Advertisenent. It is a syntax
conformance requirenment that the sinultaneous transnission sets
must allow all the media captures in any particular Capture Scene
Entry to be used simnultaneously.

For shorthand conveni ence, a Provider nmay describe a Sinultaneous
Transmission Set in terns of Capture Scene Entries and Capture
Scenes. |If a Capture Scene Entry is included in a Sinmultaneous
Transm ssion Set, then all Media Captures in the Capture Scene
Entry are included in the Sinultaneous Transm ssion Set. |If a
Capture Scene is included in a Sinultaneous Transnission Set, then
all its Capture Scene Entries (of the corresponding nedia type) are
included in the Sinmultaneous Transmission Set. The end result
reduces to a set of Media Captures in any case.

If an Advertisenent does not include Sinmultaneous Transm ssion
Sets, then all Capture Scenes can be provided sinultaneously. If
mul tiple capture Scene Entries are in a Capture Scene then the
Consuner chooses at npbst one Capture Scene Entry per Capture Scene
for each nmedia type

If an Advertisenent includes nultiple Capture Scene Entries in a
Capture Scene then the Consuner should choose one Capture Scene
Entry for each nedia type, but may choose individual Captures based
on the Sinultaneous Transm ssion Sets.

7. Encodi ngs

I ndi vi dual encodi ngs and encodi ng groups are CLUE s nechani sns
allowing a Provider to signal its limtations for sending Captures,
or conbi nations of Captures, to a Consuner. Consumers can nap the
Captures they want to receive onto the Encodi ngs, with encoding
paraneters they want. As for the relationship between the CLUE-
speci fi ed mechani sns based on Encodings and the SIP O f er - Answer
exchange, please refer to section 4.

7.1. Individual Encodings

An | ndividual Encoding represents a way to encode a Media Capture
to beconme a Capture Encoding, to be sent as an encoded nedi a stream
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fromthe Provider to the Consunmer. An Individual Encoding has a
set of paranmeters characterizing how the nedia is encoded.

Different nedia types have different paraneters, and different
encodi ng al gorithns nmay have different paraneters. An |ndividua
Encodi ng can be assigned to at nost one Capture Encoding at any
given tine.

The paraneters of an Individual Encoding represent the maxi mum
val ues for certain aspects of the encoding. A particular
instantiation into a Capture Encodi ng mi ght use | ower val ues than
t hese maxi muns.

In general, the parameters of an |Individual Encodi ng have been
chosen to represent those negotiable paraneters of nedia codecs of
the nedia type that greatly influence conputational conplexity,
whil e abstracting fromdetails of particular nedia codecs used.
The paranmeters have been chosen with those nedia codecs in nind
that have seen w de deploynment in the video conferencing and

Tel epresence industry.

For video codecs (using H 26x conpression technol ogies), those
paraneters include

Maxi mum bi tr at e;

Maxi mum pi cture size in pixels;

Maxmi mum nunber of pixels to be processed per second; and
Cl ue-protocol internal infornmation

For audi o codecs, so far only one paraneter has been identified:

Maxi mum bi tr at e.

Edt. note: the maxi mum nunber of pixel per second are currently
expressed as H. 264nmaxmbps.

Edt. note: it would be desirable to nake the conputationa
conpl exi ty mechani sm codec i ndependent so to allow for expressing
that, say, H 264 codecs are |less conplex than H 265 codecs, and,
therefore, the same hardware can process higher pixel rates for

H. 264 than for H 265. To be discussed in the WG
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7.2. Encoding Goup

An Encodi ng Group includes a set of one or nore Individua

Encodi ngs, and paraneters that apply to the group as a whole. By

grouping nultiple individual Encodings together, an Encodi ng G oup
descri bes additional constraints on bandw dth and ot her paraneters
for the group.

The Encodi ng Group data structure contains

Maxi mum bitrate for all encodings in the group conbi ned;
Maxi mum nunber of pixels per second for all video encodings of
t he group combi ned.

Alist of identifiers for audio and video encodi ngs,
respectively, belonging to the group

When the Individual Encodings in a group are instantiated into
Capture Encodi ngs, each Capture Encoding has a bitrate that nust be
| ess than or equal to the max bitrate for the particul ar individua
encoding. The "maxinmumbitrate for all encodings in the group"
paraneter gives the additional restriction that the sumof all the
i ndi vi dual capture encoding bitrates nmust be |less than or equal to
the this group val ue.

Li kewi se, the sum of the pixels per second of each instantiated
encoding in the group nust not exceed the group val ue.

The followi ng diagramillustrates one exanple of the structure of a
medi a provider’s Encodi ng Groups and their contents
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Figure 1: Encoding Goup Structure

A Provider advertises one or nore Encodi ng Goups. Each Encoding
G oup includes one or nore |ndividual Encodings. Each |ndividual
Encodi ng can represent a different way of encoding nedia. For
exanpl e one Individual Encoding may be 1080p60 vi deo, another could
be 720p30, with a third being CIF, all in, for exanple, H 264
format.

Wil e a typical three codec/display system m ght have one Encodi ng
Group per "codec box" (physical codec, connected to one canera and
one screen), there are many possibilities for the nunber of

Encodi ng Groups a Provider may be able to offer and for the

encodi ng val ues in each Encodi ng G oup.

There is no requirenent for all Encodings within an Encodi ng G oup
to be instantiated at the sane tinme.

8. Associating Captures with Encodi ng G oups

Every Capture is associated with an Encodi ng G oup, which is used
to instantiate that Capture into one or nore Capture Encodings.
More than one Capture nay use the sane Encodi ng G oup.

The maxi mum nunber of streans that can result froma particul ar
Encodi ng Group constraint is equal to the nunber of individual
Encodings in the group. The actual nunmber of Capture Encodi ngs
used at any tinme may be less than this maxi mum Any of the

Duckworth et. al. Expi res Novenber 14, 2013 [ Page 28]



Internet-Draft CLUE Tel epresence Franmework July 2013

Captures that use a particular Encoding Goup can be encoded
according to any of the Individual Encodings in the group. |If
there are multiple Individual Encodings in the group, then the
Consuner can configure the Provider, via a Configure nessage, to
encode a single Media Capture into nultiple different Capture
Encodi ngs at the same tinme, subject to the Max Capture Encodings

constraint, with each capture encoding follow ng the constraints of

a different Individual Encoding.

It is a protocol conformance requirenent that the Encodi ng G oups
must allow all the Captures in a particular Capture Scene Entry to
be used simultaneously.

9. Consuner’s Choice of Streans to Receive fromthe Provider

After receiving the Provider’'s Advertisenent nessage (that includes

medi a captures and associ ated constraints), the Consumer conposes
its reply to the Provider in the formof a Configure nmessage. The
Consuner is free to use the information in the Advertisenent as it
chooses, but there are a few obviously sensible design choices,
whi ch are outlined bel ow

If multiple Providers connect to the sane Consuner (i.e. in an

MCU-less multiparty call), it is the repsonsibility of the Consumer

to conpose Configures for each Provider that both fulfill each
Provider’s constraints as expressed in the Advertisenent, as well
as its own capabilities.

In an MCU-based nultiparty call, the MCU can logically terninate
the Advertisenent/ Configure negotiation in that it can hide the
characteristics of the receiving endpoint and rely on its own
capabilities (transcoding/transrating/...) to create Media Streans
that can be decoded at the Endpoint Consunmers. The timng of an
MCU s sending of Advertisenents (for its outgoing ports) and
Configures (for its inconming ports, in response to Advertisenents
received there) is up to the MCU and i npl enmentati on dependent.

As a general outline, A Consuner can choose, based on the
Advertisenment it has received, which Captures it w shes to receive
and which I ndividual Encodings it wants the Provider to use to
encode the Captures. Each Capture has an Encoding G oup ID

attribute which specifies which Individual Encodings are avail able
to be used for that Capture.
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A Configure Message includes a list of Capture Encodings. These
are the Capture Encodi ngs the Consuner w shes to receive fromthe
Provider. Each Capture Encoding refers to one Media Capture, one

I ndi vi dual Encodi ng, and includes the encodi ng paraneter val ues.

For each Media Capture in the nessage, the Consuner nay al so
specify the value of any attributes for which the Provider has

of fered a choice, for exanple the value for the Scene-switch-policy
attribute. A Configure Message does not include references to
Capture Scenes or Capture Scene Entries.

For each Capture the Consuner wants to receive, it configures one
or nore of the encodings in that capture’s encoding group. The
Consuner does this by telling the Provider, in its Configure
Message, paraneters such as the resolution, frane rate, bandw dth,
etc. for each Capture Encodings for its chosen Captures. Upon
receipt of this Configure fromthe Consuner, common know edge is
est abl i shed between Provider and Consuner regarding sensible
choices for the nmedia streans and their parameters. The setup of
the actual nedia channels, at least in the sinplest case, is |eft
to a follow ng of fer-answer exchange. Optimzed inplenmentations
may speed up the reaction to the offer-answer exchange by reserving
the resources at the tinme of finalization of the CLUE handshake.
Even nore advanced devi ces nmay choose to establish nedia streans
wi t hout an of fer-answer exchange, for exanple by overl oading
existing 5 tuple connections with the negotiated nedi a.

The Consumer nust have received at | east one Advertisenent fromthe
Provider to be able to create and send a Confi gure.

In addition, the Consunmer can send a Configure at any tine during
the call. The Configure nust be valid according to the nost
recently received Advertisement. The Consuner can send a Configure
either in response to a new Advertisenent fromthe Provider or as
by its own, for exanple because of a | ocal change in conditions
(peopl e | eaving the room connectivity changes, nultipoint related
consi derations).

Edt. Note: The editors solicit input fromthe working group as to
whet her or not a Consunmer nust respond to every Advertisenent with
a new Configure nmessage. W expect this to be decided in the
context of the signaling docunment, then it should be nentioned

her e.

When choosing which Media Streans to receive fromthe Provider, and
the encodi ng characteristics of those Media Streans, the Consumer
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advant ageously takes several things into account: its loca
preference, simultaneity restrictions, and encoding linits.

9.1. Local preference

A variety of local factors influence the Consuner’s choice of
Media Streanms to be received fromthe Provider

o if the Consumer is an Endpoint, it is likely that it would
choose, where possible, to receive video and audi o Captures that
mat ch the nunber of display devices and audio systemit has

o if the Consunmer is a middle box such as an MCU, it may choose to
recei ve | oudest speaker streanms (in order to performits own
medi a conposition) and avoid pre-conposed video Captures

o user choice (for instance, selection of a new |layout) nmay result
in a different set of Captures, or different encoding
characteristics, being required by the Consumer

9.2. Physical simultaneity restrictions

There may be physical sinultaneity constraints inposed by the
Provider that affect the Provider’s ability to sinultaneously send
all of the captures the Consumer would wish to receive. For

i nstance, a mddle box such as an MCU, when connected to a nmulti-
camera room system might prefer to receive both individual video
streans of the people present in the roomand an overall view of
the roomfroma single canmera. Sone Endpoint systens ni ght be
able to provide both of these sets of streams sinultaneously,
whereas others may not (if the overall room view were produced by
changing the optical zoomlevel on the center canera, for

i nstance).

9. 3. Encoding and encoding group linits

Each of the Provider’s encoding groups has limts on bandw dth and
comput ati onal conplexity, and the constituent potential encodings
have Iimts on the bandw dth, conputational conplexity, video
franme rate, and resolution that can be provided. Wen choosing
the Captures to be received froma Provider, a Consuner device
nmust ensure that the encoding characteristics requested for each

i ndi vidual Capture fits within the capability of the encoding it
is being configured to use, as well as ensuring that the conbi ned
encodi ng characteristics for Captures fit within the capabilities
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11.

of their associated encoding groups. 1In sone cases, this could
cause an otherw se "preferred" choice of capture encodings to be
passed over in favour of different Capture Encodings - for
instance, if a set of three Captures could only be provided at a

|l ow resolution then a three screen device could switch to favoring
a single, higher quality, Capture Encoding.

Extensibility

One of the nobst inportant characteristics of the Framework is its
extensibility. Telepresence is a relatively new industry and
whil e we can foresee certain directions, we also do not know
everything about howit will develop. The standard for
interoperability and handling nultiple streanms must be future-
proof. The framework itself is inherently extensible through
expandi ng the data nodel types. For exanple:

0 Adding nore types of nedia, such as telenetry, can done by
defining additional types of Captures in addition to audio and
Vi deo.

0 Adding new functionalities , such as 3-D, say, may require
additional attributes describing the Captures.

0 Adding a new codecs, such as H. 265, can be acconplished by
defini ng new encodi ng vari abl es.

The infrastructure is designed to be extended rather than
requiring new infrastructure elenents. Extension cones through
addi ng to defined types.

Exanpl es - Using the Franmework

EDT. Note: these exanples are currently out of date with respect
to H264Mops codepoi nts, which will be fixed in the next rel ease
once an agreenent about codec conputational conplexity has been
found. Oher than that, the exanples are still valid.

EDT Note: renove syntax-like details in these exanples, and focus
on concepts for this docunent. Syntax exanples with XM. shoul d be
in the data nodel doc or dedicated exanpl e docunent.
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This section gives sone exanples, first fromthe point of view of
the Provider, then the Consuner.

1. Provider Behavior

This section shows sone exanples in nore detail of how a Provider
can use the framework to represent a typical case for tel epresence
rooms. First an endpoint is illustrated, then an MCU case is
shown.

1.1. Three screen Endpoint Provider

Consi der an Endpoint with the follow ng description:

3 caneras, 3 displays, a 6 person table

o0 Each canera can provide one Capture for each 1/3 section of the
tabl e

o0 A single Capture representing the active speaker can be provided
(voice activity based canmera selection to a given encoder input
port inplenented locally in the Endpoint)

0 A single Capture representing the active speaker with the other
2 Captures shown picture in picture within the stream can be
provi ded (again, inplenmented inside the endpoint)

0 A Capture showi ng a zooned out view of all 6 seats in the room
can be provided

The audi o and video Captures for this Endpoint can be described as
fol |l ows.

Vi deo Captures

0 VCO- (the camera-left camera stream), encoding group=EQ,
swi t ched=f al se, view=table

0 VCl- (the center canera strean), encodi ng group=EGL,
sw t ched=f al se, view-table

0 VC2- (the camera-right camera strean), encodi ng group=EQ,
swi t ched=f al se, view=table
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0 VC3- (the loudest panel strean), encoding group=EGL,
swi t ched=true, view=table

0 VC4- (the loudest panel streamw th PiPs), encoding group=EGL,
conposed=true, switched=true, view=room

0 VC5- (the zoomed out view of all people in the roon), encoding
group=EGl, conposed=fal se, swi tched=fal se, viewsroom

0 VC6- (presentation strean), encoding group=EGL, presentation,
swi t ched=f al se

The following diagramis a top view of the roomwi th 3 caneras, 3

di splays, and 6 seats. Each canera is capturing 2 people. The
six seats are not all in a straight line.
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The two points labeled b and ¢ are intended to be at the m dpoint
bet ween the seating positions, and where the fields of view of the
caneras intersect.

The plane of interest for VCO is a vertical plane that intersects
points "a’ and 'b’.
The plane of interest for VCl1 intersects points 'b’ and 'c¢’. The
pl ane of interest for VC2 intersects points 'c¢’ and 'd'.
Thi s exanpl e uses an area scale of nmillineters.
Areas of capture:

bottom | ef t bottomright top left top right

Va0
VC1
VC2
VC3
VCA
VC5
VC6

Poi
VCO

Duckwo

(- 2011, 2850, 0)
( -673, 3000, 0)
(673, 3000, 0)
(- 2011, 2850, 0)
(- 2011, 2850, 0)
(- 2011, 2850, 0)
none

nts of capture:
(-1678, 0, 800)

rth et. al.

(- 673, 3000, 0)
( 673, 3000, 0)
(2011, 2850, 0)
(2011, 2850, 0)
(2011, 2850, 0)
(2011, 2850, 0)

Expi res Novenber

(- 2011, 2850, 757)
( - 673, 3000, 757)
673, 3000, 757)
2011, 2850, 757)
2011, 2850, 757)

(
E_
(- 2011, 2850, 757)

14, 2013

(- 673, 3000, 757)
( 673, 3000, 757)
(2011, 3000, 757)
(2011, 3000, 757)
(2011, 3000, 757)
(2011, 3000, 757)
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VC1 (0, 0, 800)
VC2 (1678, 0, 800)
VC3 none

VC4 none

VC5 (0, 0, 800)
VC6 none

In this exanple, the right edge of the VCO area lines up with the
left edge of the VC1 area. It doesn’t have to be this way. There
could be a gap or an overlap. One additional thing to note for
this exanple is the distance froma to b is equal to the distance
fromb to ¢ and the distance fromc to d. Al these distances are
1346 mm This is the planar wi dth of each area of capture for VCO,
VC1, and VC2.

Note the text in parentheses (e.g. "the canera-left canera
streant’) is not explicitly part of the nodel, it is just
explanatory text for this exanple, and is not included in the
nmodel with the nedia captures and attributes. Also, the
"conposed" bool ean attribute doesn’t say anything about how a
capture is conposed, so the media consunmer can’'t tell based on
this attribute that VC4 is conposed of a "loudest panel wth
Pi Ps".

Audi o Captures:

0 AQO (camera-left), encoding group=EG3, content=main, channe
f or mat =nono

0 ACl (canmera-right), encoding group=EG3, content=nain, channe
f or mat =nono

0 AC2 (center) encodi ng group=EG3, content=nain, channe
f or mat =nono

0 AC3 being a sinple pre-nixed audio streamfromthe room (nono),
encodi ng group=EG3, content=main, channel formt=nono

0 AC4 audi o stream associated with the presentation video (nono)
encodi ng group=EG3, content=slides, channel fornat=nono

Areas of capture:

bottom | ef t bottomright top left top right
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ACO (-2011, 2850,0) (-673,3000,0)
ACl ( 673,3000,0) (2011, 2850, 0)
AC2 ( -673,3000,0) ( 673,3000,0)
AC3 (-2011, 2850, 0) (2011, 2850, 0)
AC4 none

-2011, 2850, 757) (- 673, 3000, 757)

673, 3000, 757) (2011, 3000, 757)
-673, 3000, 757) ( 673, 3000, 757)
-2011, 2850, 757) (2011, 3000, 757)

NSNS~

The physical simultaneity information is:
Si nul t aneous transm ssion set #1 {VC0, VCl, VC2, VC3, V4, VC6}
Si nul t aneous transni ssion set #2 {VC0, VC2, VC5, VC6}

This constraint indicates it is not possible to use all the VCs at
the sane tine. VC5 can not be used at the sane tine as VCL or VC3
or VC4. Also, using every nenber in the set sinmultaneously may
not nmake sense - for exanple VC3(loudest) and VC4 (loudest with
PIP). (In addition, there are encoding constraints that nake
choosing all of the VCs in a set inpossible. VCl, VC3, VC4, VC5,
VC6 all use EGL and EGL has only 3 ENCs. This constraint shows up
in the encoding groups, not in the sinmultaneous transm ssion
sets.)

In this exanple there are no restrictions on which audi o captures
can be sent sinultaneously.

Encodi ng G oups:

This exanpl e has three encodi ng groups associated with the video
captures. [Each group can have 3 encodings, but with each
potential encoding having a progressively |lower specification. In
this exanple, 1080p60 transnission is possible (as ENCO has a
maxPps val ue conpatible with that) as long as it is the only
active encoding in the group(as maxG oupPps for the entire
encodi ng group is also 124416000). Significantly, as up to 3
encodi ngs are avail able per group, it is possible to transmt sone
vi deo captures simultaneously that are not in the sane entry in
the capture scene. For exanple VC1 and VC3 at the sane tine.

It is also possible to transmt multiple capture encodi ngs of a
single video capture. For exanple VCO can be encoded using ENCO
and ENCL at the sane tine, as long as the encodi ng paraneters
satisfy the constraints of ENCO, ENCl, and EQ), such as one at
1080p30 and one at 720p30.
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encodeG oupl D=EQ), maxG oupPps=124416000 maxG oupBandwi dt h=6000000
encodel D=ENCO, maxW dt h=1920, naxHei ght =1088, maxFraneRat e=60,
maxPps=124416000, maxBandw dt h=4000000
encodel D=ENC1, maxW dt h=1280, naxHei ght =720, maxFr aneRat e=30,
maxPps=27648000, nmaxBandw dt h=4000000
encodel D=ENC2, maxW dt h=960, maxHei ght =544, maxFr aneRat e=30,
maxPps=15552000, maxBandw dt h=4000000
encodeG oupl D=EGL nmaxG oupPps=124416000 maxG oupBandwi dt h=6000000
encodel D=ENC3, maxW dt h=1920, naxHei ght =1088, naxFr aneRat e=60,
maxPps=124416000, maxBandw dt h=4000000
encodel D=ENC4, maxW dt h=1280, naxHei ght =720, nmaxFraneRat e=30,
maxPps=27648000, maxBandwi dt h=4000000
encodel D=ENC5, maxW dt h=960, maxHei ght =544, maxFr aneRat e=30,
maxPps=15552000, maxBandw dt h=4000000
encodeG oupl D=E& maxG oupPps=124416000 maxG oupBandw dt h=6000000
encodel D=ENC6, maxW dt h=1920, naxHei ght =1088, naxFraneRat e=60,
maxPps=124416000, naxBandw dt h=4000000
encodel D=ENC7, maxW dt h=1280, naxHei ght =720, nmaxFraneRat e=30,
maxPps=27648000, maxBandwi dt h=4000000
encodel D=ENC8, maxW dt h=960, maxHei ght =544, maxFr aneRat e=30,
maxPps=15552000, nmaxBandw dt h=4000000

Fi gure 2: Exanpl e Encodi ng Groups for Video

For audi o, there are five potential encodings avail able, so all
five audi o captures can be encoded at the sane tine.

encodeG oupl D=EG, maxG oupPps =0, nmaxG oupBandw dt h=320000
encodel D=ENC9, maxBandw dt h=64000
encodel D=ENC10, naxBandw dt h=64000
encodel D=ENC11, naxBandw dt h=64000
encodel D=ENC12, naxBandw dt h=64000
encodel D=ENC13, naxBandw dt h=64000

Fi gure 3: Exanpl e Encoding Goup for Audio
Capt ure Scenes:
The following table represents the capture scenes for this
provider. Recall that a capture scene is conposed of alternative
capture scene entries covering the sane spatial region. Capture
Scene #1 is for the nmain people captures, and Capture Scene #2 is
for presentation.

Each row in the table is a separate Capture Scene Entry
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T +
| Capture Scene #1 |
Fom e e e e e +
| Voo, VC1, VvC2 [
| VC3 I
| VCA I
| VG5 I
| ACO, ACl, AC2 [
| AC3 I
e e e e oo oo +
. +
| Capture Scene #2 |
s +
| VC6 I
| ACA I
e +

Different capture scenes are unique to each other, non-

overl appi ng. A consuner can choose an entry from each capture
scene. In this case the three captures VCO, VCl, and VC2 are one
way of representing the video fromthe endpoint. These three
captures shoul d appear adjacent next to each other

Al ternatively, another way of representing the Capture Scene is
with the capture VC3, which autonmatically shows the person who is
talking. Simlarly for the VC4 and VC5 alternatives.

As in the video case, the different entries of audio in Capture
Scene #1 represent the "sanme thing", in that one way to receive
the audio is with the 3 audio captures (ACO, ACl, AC2), and
another way is with the nmixed AC3. The Media Consuner can choose
an audio capture entry it is capable of receiving.

The spatial ordering is understood by the nedia capture attributes
Area of Capture and Point of Capture.

A Medi a Consunmer would likely want to choose a capture scene entry
to receive based in part on how nany streans it can sinmultaneously
receive. A consuner that can receive three people streanms would
probably prefer to receive the first entry of Capture Scene #1
(vCo, VC1, VC2) and not receive the other entries. A consuner
that can receive only one peopl e stream woul d probably choose one
of the other entries.
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If the consumer can receive a presentation streamtoo, it would
al so choose to receive the only entry from Capture Scene #2 (VC6).

1.2. Encoding Group Exanple

This is an exanple of an encoding group to illustrate howit can
express dependenci es between encodi ngs.

encodeG oupl D=EA maxG oupPps=124416000 maxG oupBandw dt h=6000000

encodel D=VI DENCO, nmaxW dt h=1920, nmaxHei ght =1088,

max Fr aneRat e=60, nmaxPps=62208000, nmaxBandw dt h=4000000
encodel D=VI DENC1, maxW dt h=1920, naxHei ght =1088,

max Fr amreRat e=60, nmaxPps=62208000, maxBandw dt h=4000000
encodel D=AUDENCO, naxBandwi dt h=96000
encodel D=AUDENC1, maxBandw dt h=96000
encodel D=AUDENC2, maxBandw dt h=96000

Here, the encoding group is EG. It can transnmit up to two
1080p30 capture encodings (Pps for 1080p = 62208000), but it is
capable of transmitting a maxFraneRate of 60 franes per second
(fps). To achieve the maxi nrumresol ution (1920 x 1088) the frame
rate is linmted to 30 fps. However 60 fps can be achieved at a

| ower resolution if required by the consuner. Although the
encoding group is capable of transmitting up to 6Miit/s, no

i ndi vi dual vi deo encodi ng can exceed 4Moit/s.

This encoding group also allows up to 3 audi o encodi ngs, AUDENC<O-
2> It is not required that audio and video encodi ngs reside
within the sane encodi ng group, but if so then the group’s overall
maxBandwi dth value is a limt on the sumof all audio and video
encodi ngs configured by the consuner. A systemthat does not w sh
or need to conbine bandwidth limtations in this way should

i nstead use separate encoding groups for audio and video in order
for the bandwidth Iimtations on audio and video to not interact.

Audi o and video can be expressed in separate encodi ng groups, as
inthis illustration.

encodeG oupl D=EA maxG oupPps=124416000 maxG oupBandw dt h=6000000
encodel D=VI DENCO, naxW dt h=1920, naxHei ght =1088,
max Fr aneRat e=60, nmaxPps=62208000, nmaxBandw dt h=4000000
encodel D=VI DENC1, nmaxW dt h=1920, naxHei ght =1088,
max Fr amreRat e=60, nmaxPps=62208000, maxBandw dt h=4000000
encodeG oupl D=EGL, maxG oupPps=0, maxG oupBandw dt h=500000
encodel D=AUDENCO, maxBandw dt h=96000
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encodel D=AUDENC1, maxBandw dt h=96000
encodel D=AUDENC2, maxBandw dt h=96000

1.3. The MCU Case

This section shows how an MCU mi ght express its Capture Scenes,
intending to offer different choices for consumers that can handl e
di fferent nunbers of streanms. A single audio capture streamis
provided for all single and nulti-screen configurations that can
be associated (e.g. lip-synced) with any conbi nation of video
captures at the consuner.

Fom e e o

| Capture Scene #1 | note

e e e e e e oo oo o mm o e e e e e e e e e e e e e e e e e e e eo— -
VCO | video capture for single screen consuner
VCl, VC2 | video capture for 2 screen consumner
VC3, V&4, VG5 | video capture for 3 screen consuner

VC6, VC7, VC8, VC9 | video capture for 4 screen consuner

ACO | audio capture representing all participants

If / when a presentation stream becones active within the
conference the MCU mi ght re-advertise the avail abl e nedi a as:

s Fom e e e e e e e e e m e e e e am o +
| Capture Scene #2 | note |
e e e e oo oo o e e e e e e e e e e e e e e e e e e eo oo +
| VvCi0 | video capture for presentation

| AC1 | presentation audio to acconpany VC10 |
o e e o - oo e e e e e e e e e e e e mme— oo - +

2. Medi a Consuner Behavi or

This section gives an exanple of how a Media Consuner mnight behave
when deci ding how to request streams fromthe three screen
endpoi nt described in the previous section
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The receive side of a call needs to balance its requirenents,
based on nunber of screens and speakers, its decoding capabilities
and avail abl e bandwi dth, and the provider’s capabilities in order
to optinmally configure the provider’'s streans. Typically it would
want to receive and decode nedia fromeach Capture Scene
advertised by the Provider.

A sane, basic, algorithmm ght be for the consuner to go through
each Capture Scene in turn and find the collection of Video
Captures that best nmatches the nunber of screens it has (this

m ght include consideration of screens dedicated to presentation
vi deo di splay rather than "people" video) and then deci de between
alternative entries in the video Capture Scenes based either on
har d- coded preferences or user choice. Once this choice has been
made, the consuner woul d then decide how to configure the
provider’s encoding groups in order to nake best use of the
avai | abl e network bandwi dth and its own decodi ng capabilities.

2.1. One screen Medi a Consuner

VC3, VC4 and VC5 are all different entries by thensel ves, not
grouped together in a single entry, so the receiving device should
choose between one of those. The choice would cone down to

whet her to see the greatest number of participants sinultaneously
at roughly equal precedence (VC5), a switched view of just the

| oudest region (VC3) or a switched viewwith PiPs (VC4). An
endpoi nt device with a small anount of know edge of these

di fferences could offer a dynanic choice of these options, in-
call, to the user.

2.2. Two screen Media Consumer configuring the exanple

M xi ng systens with an even nunber of screens, "2n", and those
with "2n+1" caneras (and vice versa) is always likely to be the
problematic case. |In this instance, the behavior is likely to be
determi ned by whether a "2 screen" systemis really a "2 decoder"
system i.e., whether only one received stream can be di spl ayed
per screen or whether nore than 2 streanms can be received and
spread across the avail able screen area. To enunerate 3 possible
behavi ors here for the 2 screen systemwhen it learns that the far
end is "ideally" expressed via 3 capture streans:
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1. Fall back to receiving just a single stream (VC3, VC4 or VC5 as
per the 1 screen consumer case above) and either |eave one
screen blank or use it for presentation if / when a
presentati on becones active

2. Receive 3 streans (VQ0, VCl and VC2) and display across 2
screens (either with each capture being scaled to 2/3 of a
screen and the center capture being split across 2 screens) or,
as woul d be necessary if there were | arge bezels on the
screens, with each streambeing scaled to 1/2 the screen width
and height and there being a 4th "blank" panel. This 4th panel
could potentially be used for any presentation that becane
active during the call.

3. Receive 3 streans, decode all 3, and use control information
i ndi cating which was the nost active to switch between show ng
the left and center streans (one per screen) and the center and
right streans.

For an endpoi nt capable of all 3 methods of working described
above, again it might be appropriate to offer the user the choice
of display node.

2.3. Three screen Medi a Consuner configuring the exanple

This is the nost straightforward case - the Media Consuner woul d

|l ook to identify a set of streans to receive that best matched its
avai |l abl e screens and so the VQO plus VCl1l plus VC2 should match
optinally. The spatial ordering would give sufficient information
for the correct video capture to be shown on the correct screen
and the consumer would either need to divide a single encoding
group’s capability by 3 to determ ne what resolution and frame
rate to configure the provider with or to configure the individua
vi deo captures’ encoding groups with what nakes nobst sense (taking
into account the receive side decode capabilities, overall cal
bandwi dth, the resolution of the screens plus any user preferences
such as notion vs sharpness).
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13. | ANA Consi derati ons
None.

14. Security Considerations
TBD

15. Changes Since Last Version

NOTE TO THE RFC-Editor: Please renove this section prior to
publication as an RFC

Changes from 10 to 11:

1. Add description attribute to Media Capture and Capture Scene
Entry.

2. Renpve contradiction and change the note about open issue
regardi ng al ways responding to Advertisement with a Configure
nmessage.

3. Update exanpl e section, to cleanup formatting and nmake the
medi a capture attributes and encodi ng paraneters consi stent
with the rest of the docunent.

Changes from 09 to 10:

1. Several mnor clarifications such as about SDP usage, Media
Captures, Configure nessage.

2. Simultaneous Set can be expressed in terns of Capture Scene
and Capture Scene Entry.

3. Renoved Area of Scene attribute.

4. Add attributes fromdraft-groves-clue-capture-attr-01

5. Move some of the Media Capture attribute descriptions back
into this docunent, but try to | eave detail ed syntax to the

data nodel. Renpve the OUTSOURCE sections, which are already
i ncorporated into the data nodel docunent.
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Changes from 08 to 09:

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Use "docunment™ instead of "nmeno".

Add basic call flow sequence diagramto introduction.

Add definitions for Advertisenent and Configure nessages.
Add definitions for Capture and Provider.

Update definition of Capture Scene.

Update definition of Individual Encoding.

Shorten definition of Media Capture and add key points in the
Medi a Captures section.

Reword a bit about capture scenes in overview.
Rewor d about | abeling Media Captures.
Renove the Consuner Capability nessage.
New exanpl e section heading for media provider behavior
Clarifications in the Capture Scene section.
Clarifications in the Sinultaneous Transni ssion Set section.
Capitalize defined terns.
Move call flow exanple fromintroduction to overvi ew section
General editorial cleanup
Add sone editors’ notes requesting input on issues

Summari ze sone sections, and propose details be outsourced
to ot her docunents.

Changes from 06 to 07:

1.

Ti cket #9. Renane Axis of Capture Point attribute to Point
on Line of Capture. darify the description of this
attribute.
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Ti cket #17. Add "capture encoding" definition. Use this new
term t hroughout document as appropriate, replacing sone usage
of the terms "streant and "encodi ng"

Ti cket #18. Add Max Capture Encodi ngs nedia capture
attribute.

Add clarification that different capture scene entries are
not necessarily mutually excl usive.

Changes from 05 to 06

1.

Capture scene description attribute is a list of text strings,
each in a different |anguage, rather than just a single string.

Add new Axis of Capture Point attribute.
Renove appendices A. 1 through A 6.
Clarify that the provider must use the sane coordinate system

with same scale and origin for all coordinates within the sane
capture scene.

Changes from 04 to 05:

1.

2

Clarify linmtations of "conposed" attribute.

Add new section "capture scene entry attributes" and add the
attribute "scene-sw tch-policy".

Add capture scene description attribute and description
| anguage attri bute.

Editorial changes to exanples section for consistency with the
rest of the document.

Changes from 03 to 04:

1.

Renove sentence from overview - "This constitutes a significant
change ..."

Clarify a consuner can choose a subset of captures froma
capture scene entry or a sinultaneous set (in section "capture
scene" and "consuner’s choice...").
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10.

Reword first paragraph of Media Capture Attributes section

Clarify a stereo audio capture is different fromtwo nono audio
captures (description of audio channel format attribute).

Clarify what it nmeans when coordinate information is not
specified for area of capture, point of capture, area of scene.

Change the term "producer” to "provider" to be consistent (it
was just in two places).

Change nanme of "purpose" attribute to "content” and refer to
RFC4A796 for val ues.

Clarify sinmultaneous sets are part of a provider advertisement,
and apply across all capture scenes in the advertisenent.

Renove sentence about |ip-sync between all nedia captures in a
capture scene.

Conbi ne the concepts of "capture scene" and "capture set”
into a single concept, using the term"capture scene" to
replace the previous term"capture set", and elinminating the
original separate capture scene concept.
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Thi s docunent defines a franework for a protocol to enable devices
in a tel epresence conference to interoperate. The protocol enables
communi cati on of information about nultiple media streans so a
sendi ng system and recei ving system can nake reasonabl e deci si ons
about transmitting, selecting and rendering the nedia streans.
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1. Introduction

Current tel epresence systens, though based on open standards such
as RTP [ RFC3550] and SIP [ RFC3261], cannot easily interoperate with
each other. A mpjor factor limting the interoperability of

tel epresence systens is the lack of a standardi zed way to describe
and negotiate the use of nultiple audio and vi deo streans
conmprising the media flows. This docunent provides a framework for
protocols to enable interoperability by handling nultiple streans
in a standardi zed way. The framework is intended to support the
use cases described in Use Cases for Tel epresence Miltistreans

[ RFC7205] and to neet the requirenents in Requirenents for

Tel epresence Multistreanms [ RFC7262]. This includes cases using

mul tiple nmedia streans that are not necessarily tel epresence.

Thi s docunment occasionally refers to the term"CLUE", in capita
letters. CLUE is an acronymfor "ControLling mUtiple streans for
t El epresence”, which is the name of the | ETF working group in which
this docunent and certain conpani on docunents have been devel oped.
Often, CLUE-sonething refers to sonmething that has been desi gned by
the CLUE working group; for exanple, this docunent may be called

t he CLUE-framewor k.
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The basic session setup for the use cases is based on SIP [ RFC3261]
and SDP of fer/answer [RFC3264]. 1In addition to basic SIP & SDP

of fer/answer, CLUE specific signaling is required to exchange the

i nformati on describing the multiple nedia streans. The notivation
for this framework, an overview of the signaling, and information
required to be exchanged is described in subsequent sections of
this docunent. Conpani on docunents describe the signaling details
[I-D.ietf-clue-signaling] and the data nodel [I-D.ietf-clue-data-
nmodel - schema] and protocol [I-D.ietf-clue-protocol].

2. Term nol ogy

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "MAY", and "OPTIONAL" in
this docunent are to be interpreted as described in RFC 2119

[ RFC2119] .

3. Definitions

The terns defined bel ow are used throughout this docunent and
compani on docunents. In order to easily identify the use of a
defined term those terms are capitalized.

Advertisenent: a CLUE nessage a Media Provider sends to a Media
Consuner describing specific aspects of the content of the nedia,
and any restrictions it has in terns of being able to provide
certain Streams sinultaneously.

Audi o Capture: Media Capture for audio. Denoted as ACn in the
exanples in this docunent.

Capture: Sanme as Media Capture.

Capture Device: A device that converts physical input, such as
audi o, video or text, into an electrical signal, in nost cases to
be fed into a nedia encoder

Capture Encoding: A specific encoding of a Media Capture, to be
sent by a Media Provider to a Media Consuner via RTP.
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Capture Scene: a structure representing a spatial region captured
by one or nore Capture Devices, each capturing nmedia representing a
portion of the region. The spatial region represented by a Capture
Scene may correspond to a real region in physical space, such as a
room A Capture Scene includes attributes and one or nore Capture
Scene Views, with each view including one or nore Media Captures.

Capture Scene View (CSV): a list of Media Captures of the same
medi a type that together formone way to represent the entire
Capture Scene.

CLUE- capabl e devi ce: A device that supports the CLUE data channe
[I-D.ietf-clue-datachannel], the CLUE protocol [I-D.ietf-clue-
protocol] and the principles of CLUE negotiation, and seeks CLUE-
enabl ed cal I s.

CLUE-enabled call: A call in which two CLUE-capabl e devi ces have
successfully negotiated support for a CLUE data channel in SDP

[ RFC4566] . A CLUE-enabled call is not necessarily inmediately able
to send CLUE-controlled nedia; negotiation of the data channel and
of the CLUE protocol nust conmplete first. Calls between two CLUE-
capabl e devi ces whi ch have not yet successfully conpleted

negoti ati on of support for the CLUE data channel in SDP are not
consi dered CLUE- enabl ed.

Conference: used as defined in [ RFC4353], A Framework for
Conferencing within the Session Initiation Protocol (SIP)

Configure Message: A CLUE nessage a Media Consunmer sends to a Media
Provi der specifying which content and Media Streans it wants to
receive, based on the information in a correspondi ng Adverti senent
nmessage

Consuner: short for Media Consuner.

Encodi ng: short for Individual Encoding.

Encodi ng Group: A set of encoding paraneters representing a tota
medi a encodi ng capability to be sub-divided across potentially
mul ti pl e I ndividual Encodings.

Endpoi nt: A CLUE-capabl e device which is the | ogical point of fina
term nation through receiving, decoding and rendering, and/or

initiation through capturing, encoding, and sendi ng of media
streams. An endpoint consists of one or nore physical devices
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whi ch source and sink nedia streanms, and exactly one [ RFC4353]
Participant (which, in turn, includes exactly one SIP User Agent).
Endpoi nts can be anything fromnultiscreen/mnmulticanera roons to
handhel d devi ces.

d obal View A set of references to one or nore Capture Scene Views
of the sane nedia type that are defined within Scenes of the sane
advertisenent. A G obal Viewis a suggestion fromthe Provider to
the Consumer for one set of CSVs that provide a useful
representation of all the scenes in the advertisenent.

G obal ViewList: Alist of dobal Views included in an
Advertisenment. A dobal View List may include d obal Views of
different media types.

I ndi vi dual Encoding: a set of paraneters representing a way to
encode a Media Capture to becone a Capture Encoding.

Mul tipoint Control Unit (MCU): a CLUE-capabl e device that connects
two or nore endpoints together into one single nmultinmedia
conference [ RFC5117]. An MCU includes an [ RFC4353]-1i ke M xer,

wi t hout the [RFC4353] requirenent to send nedia to each

partici pant.

Medi a: Any data that, after suitable encoding, can be conveyed over
RTP, including audio, video or timed text.

Medi a Capture: a source of Media, such as fromone or nore Capture
Devi ces or constructed from ot her Media streans.

Medi a Consuner: a CLUE-capabl e device that intends to receive
Capt ur e Encodi ngs.

Medi a Provider: a CLUE-capable device that intends to send Capture
Encodi ngs.

Multiple Content Capture (MCC): A Capture that m xes and/or

swi tches other Captures of a single type. (E.g. all audio or all
video.) Particular Media Captures may or nmay not be present in the
resul tant Capture Encodi ng depending on tinme or space. Denoted as
MCCn in the exanple cases in this docunent.

Pl ane of Interest: The spatial plane within a scene containing the
nmost rel evant subject matter.
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Provi der: Sanme as Medi a Provider

Render: the process of generating a representation from nmedia, such
as displayed notion video or sound enitted from | oudspeakers.

Scene: Sane as Capture Scene

Si mul t aneous Transmi ssion Set: a set of Media Captures that can be
transmtted sinultaneously froma Media Provider

Singl e Media Capture: A capture which contains nmedia froma single
source capture device, e.g. an audio capture froma single
m crophone, a video capture froma single canera.

Spatial Relation: The arrangement in space of two objects, in
contrast to relation in tine or other relationships.

Stream a Capture Encoding sent froma Media Provider to a Media
Consuner via RTP [ RFC3550] .

Stream Characteristics: the nedia streamattri butes comonly used
in non-CLUE SIP/SDP environnents (such as: nedia codec, bit rate,
resolution, profile/level etc.) as well as CLUE specific
attributes, such as the Capture ID or a spatial |ocation.

Vi deo Capture: Media Capture for video. Denoted as VCn in the
exanpl e cases in this docunent.

Vi deo Conposite: A single inage that is fornmed, normally by an RTP
m xer inside an MCU, by conbining visual elenents from separate
sour ces.

4. Overview and Mtivation

This section provides an overview of the functional elenents
defined in this docunent to represent a tel epresence or

nmul ti stream system The notivations for the framework described
in this docunent are al so provided

Two key concepts introduced in this docunent are the terns "Media
Provider" and "Media Consuner". A Media Provider represents the
entity that sends the nedia and a Media Consuner represents the
entity that receives the media. A Media Provider provides Media in
the formof RTP packets, a Media Consumer consunes those RTP
packets. Media Providers and Media Consuners can reside in
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Endpoints or in Miltipoint Control Units (MCUs). A Media Provider
in an Endpoint is usually associated with the generation of media
for Media Captures; these Media Captures are typically sourced
from caneras, microphones, and the like. Similarly, the Media
Consuner in an Endpoint is usually associated with renderers, such
as screens and | oudspeakers. In MCUs, Media Providers and
Consuners can have the form of outputs and inputs, respectively,
of RTP mixers, RTP translators, and sinilar devices. Typically,
tel epresence devi ces such as Endpoints and MCUs woul d perform as
bot h Medi a Providers and Medi a Consuners, the forner being
concerned with those devices’ transmitted nedia and the latter
with those devices’ received nedia. In a few circunstances, a
CLUE- capabl e devi ce includes only Consuner or Provider
functionality, such as recorder-type Consuners or webcamtype
Provi ders.

The notivations for the franework outlined in this docunment
i nclude the follow ng:

(1) Endpoints in tel epresence systens typically have multiple Mdia
Capture and Medi a Render devices, e.g., multiple caneras and
screens. Wile previous systemdesigns were able to set up calls
that woul d capture nedia using all caneras and display nedia on all
screens, for exanple, there was no nmechani smthat could associate
these Media Captures with each other in space and tine, in a cross-
vendor interoperable way.

(2) The nmere fact that there are nultiple capturing and rendering
devi ces, each of which may be configurable in aspects such as zoom
leads to the difficulty that a variable nunber of such devices can
be used to capture different aspects of a region. The Capture
Scene concept allows for the description of multiple setups for
those nultiple capture devices that could represent sensible
operation points of the physical capture devices in a room chosen
by the operator. A Consuner can pick and choose fromthose
configurations based on its rendering abilities and informthe
Provi der about its choices. Details are provided in section 7.

(3) In sone cases, physical limtations or other reasons disallow
the concurrent use of a device in nore than one setup. For
exanple, the center canera in a typical three-canera conference
roomcan set its zoom objective either to capture only the mddle
few seats, or all seats of a room but not both concurrently. The
Si mul t aneous Transmi ssion Set concept allows a Provider to signa

Duckworth et. al. Expires July 8, 2016 [ Page 8]



Internet-Draft CLUE Tel epresence Franmework January 2016

such linmtations. Simultaneous Transm ssion Sets are part of the
Capture Scene description, and are discussed in section 8.

(4) Oten, the devices in a roomdo not have the conputationa
compl exity or connectivity to deal with nultiple encoding options
sinul taneously, even if each of these options is sensible in
certain scenarios, and even if the simultaneous transmission is

al so sensible (i.e. in case of multicast media distribution to
mul ti pl e endpoints). Such constraints can be expressed by the
Provi der using the Encoding G oup concept, described in section 9.

(5) Due to the potentially large nunber of RTP streans required for
a Miultimedia Conference involving potentially nmany Endpoints, each
of which can have many Media Captures and nedia renderers, it has
becone comon to nultiplex multiple RTP streans onto the sane
transport address, so to avoid using the port nunber as a

mul ti pl exi ng point and the associ ated shortcom ngs such as
NAT/firewal|l traversal. The large nunber of possible pernutations
of sensible options a Media Provider can nmake available to a Media
Consuner makes a nechani sm desirable that allows it to narrow down
the nunber of possible options that a SIP offer/answer exchange has
to consider. Such information is made avail abl e using protoco
mechani snms specified in this docunent and conpani on docunents. The
Medi a Provi der and Medi a Consuner nay use information in CLUE
messages to reduce the conplexity of SIP offer/answer nessages.

Al so, there are aspects of the control of both Endpoints and MCUs
that dynam cally change during the progress of a call, such as
audi o- | evel based screen sw tching, |ayout changes, and so on

whi ch need to be conveyed. Note that these control aspects are
compl enentary to those specified in traditional SIP based
conference managenment such as BFCP. An exenplary call flow can be
found in section 5.

Finally, all this informati on needs to be conveyed, and the notion
of support for it needs to be established. This is done by the
negotiation of a "CLUE channel”, a data channel negotiated early
during the initiation of a call. An Endpoint or MCU that rejects
the establishnent of this data channel, by definition, does not
support CLUE based nechani sns, whereas an Endpoint or MCU t hat
accepts it is indicating support for CLUE as specified in this
docunent and its conpani on docunents.
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5. Description of the Framework/ Mde

The CLUE framework specifies how multiple nedia streans are to be
handl ed in a tel epresence conference.

A Media Provider (transmitting Endpoint or MCU) describes specific
aspects of the content of the nedia and the nedia stream encodi ngs
it can send in an Advertisenment; and the Media Consumer responds to
the Medi a Provider by specifying which content and nedia streans it
wants to receive in a Configure nessage. The Provider then
transmits the asked-for content in the specified streans.

This Advertisenent and Configure typically occur during cal
initiation, after CLUE has been enabled in a call, but MAY al so
happen at any time throughout the call, whenever there is a change
in what the Consuner wants to receive or (perhaps |ess conmobn) the
Provi der can send.

An Endpoint or MCU typically act as both Provider and Consumer at
the sane tine, sending Advertisenents and sendi ng Configurations in
response to receiving Advertisements. (It is possible to be just
one or the other.)

The data nodel [I-D.ietf-clue-data-nodel-schema]is based around two
mai n concepts: a Capture and an Encoding. A Media Capture (M),
such as of type audio or video, has attributes to describe the
content a Provider can send. Media Captures are described in terns
of CLUE-defined attributes, such as spatial relationships and
purpose of the capture. Providers tell Consuners which Media
Captures they can provide, described in terms of the Media Capture
attributes

A Provider organizes its Media Captures into one or nore Capture
Scenes, each representing a spatial region, such as a room A
Consuner chooses which Media Captures it wants to receive fromthe
Capture Scenes.

In addition, the Provider can send the Consuner a description of
the I ndividual Encodings it can send in terns of identifiers which
relate to itens in SDP [ RFC4566] .

The Provider can al so specify constraints on its ability to provide
Medi a, and a sensibl e design choice for a Consuner is to take these
i nto account when choosing the content and Capture Encodings it

requests in the later offer/answer exchange. Sone constraints are
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due to the physical linmtations of devices--for exanple, a canera
may not be able to provide zoom and non-zoom vi ews simultaneously.
O her constraints are system based, such as maxi num bandw dt h

The following diagramillustrates the information contained in an
Adverti senent.
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An initial offer/answer exchange establishes a basic nedia session,
for exanpl e audi o-only, and a CLUE channel between two Endpoints.
Wth the establishnment of that channel, the endpoints have
consented to use the CLUE protocol nechanisns and, therefore, MJST
adhere to the CLUE protocol suite as outlined herein.

Over this CLUE channel, the Provider in each Endpoint conveys its
characteristics and capabilities by sending an Adverti senent as
specified herein. The Advertisenent is typically not sufficient to
set up all nmedia. The Consumer in the Endpoint receives the

i nformation provided by the Provider, and can use it for severa
purposes. It uses it, along with information from an offer/answer
exchange, to construct a CLUE Configure nessage to tell the

Provi der what the Consuner wi shes to receive. Also, the Consuner
may use the information provided to tailor the SDP it is going to
send during any following SIP offer/answer exchange, and its
reaction to SDP it receives in that step. It is often a sensible
i mpl ement ati on choice to do so. Spatial relationships associated
with the Media can be included in the Advertisenent, and it is
often sensible for the Media Consunmer to take those spati al

rel ati onships into account when tailoring the SDP. The Consumner
can also limt the nunber of encodings it nust set up resources to
receive, and not waste resources on unwanted encodi hgs, because it
has the Provider’s Advertisenent information ahead of tine to
determne what it really wants to receive. The Consuner can al so
use the Advertisenent information for |ocal rendering decisions.

This initial CLUE exchange is followed by an SDP of fer/answer
exchange that not only establishes those aspects of the nedia that
have not been "negoti ated" over CLUE, but has also the effect of
setting up the nmedia transmi ssion itself, involving potentially
security exchanges, ICE, and whatnot. This step is plain vanilla
Sl P.

During the lifetime of a call, further exchanges MAY occur over the
CLUE channel. In sone cases, those further exchanges lead to a
nmodi fi ed system behavi or of Provider or Consunmer (or both) w thout
any other protocol activity such as further offer/answer exchanges.
For exanple, a Configure Message requesting the Provider to place a
different Capture source into a Capture Encodi ng, signaled over the
CLUE channel, ought not to lead to heavy-handed nechanisns |ike SIP
re-invites. However, in other cases, after the CLUE negotiation an
addi ti onal offer/answer exchange becones necessary. For exanple,
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if both sides decide to upgrade the call froma single screen to a
mul ti-screen call and nmore bandwidth is required for the additiona
vi deo channel s conmpared to what was previously negotiated using

of fer/answer, a new O A exchange is required

One aspect of the protocol outlined herein and specified in nore
detail in conpanion docunents is that it makes available, to the
Consuner, information regarding the Provider’'s capabilities to
deliver Media, and attributes related to that Media such as their
spatial relationship. The operation of the renderer inside the
Consuner is unspecified in that it can choose to ignore sone

i nformation provided by the Provider, and/or not render media
streans available fromthe Provider (although the Consuner follows
the CLUE protocol and, therefore, gracefully receives and responds
to the Provider’s information using a Configure operation).

A CLUE-capabl e device interoperates with a device that does not
support CLUE. The CLUE-capabl e device can deternine, by the result
of the initial offer/answer exchange, if the other device supports
and wi shes to use CLUE. The specific mechanismfor this is
described in [I-D.ietf-clue-signaling]. |If the other device does
not use CLUE, then the CLUE-capabl e device falls back to behavior
that does not require CLUE

As for the nedia, Provider and Consunmer have an end-to-end

communi cation relationship with respect to (RTP transported) nedia;
and t he nmechani snms descri bed herein and in conpani on docunments do
not change the aspects of setting up those RTP fl ows and sessions.
In other words, the RTP nmedi a sessions conformto the negotiated
SDP whet her or not CLUE is used.

6. Spatial Rel ationships

In order for a Consuner to performa proper rendering, it is often
necessary or at |east hel pful for the Consuner to have received
spatial information about the streanms it is receiving. CLUE
defines a coordinate systemthat allows Media Providers to describe
the spatial relationships of their Media Captures to enabl e proper
scaling and spatially sensible rendering of their streams. The
coordi nate systemis based on a few principles:

0 Each Capture Scene has a distinct coordinate system unrelated
to the coordi nate systems of other scenes.
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o Sinple systenms which do not have nultiple Media Captures to
associ ate spatially need not use the coordi nate nodel, although
it can still be useful to provide an Area of Capture.

0 Coordinates can be either in real, physical units (mllinmeters),
have an unknown scal e or have no physical scale. Systens which
know t hei r physical dinmensions (for exanple professionally
installed Tel epresence room systens) MJST provi de those real -
worl d neasurenents to enable the best user experience for
advanced receiving systens that can utilize this information
Systens which don’t know specific physical dinensions but stil

know rel ative distances MJST use ’'unknown scale’. 'No scale' is
i ntended to be used only where Media Captures fromdifferent
devices (with potentially different scales) will be forwarded

al ongsi de one another (e.g. in the case of an MU
* "MIlineters" neans the scale is in nmillineters.

*  "Unknown" neans the scale is not necessarily nmillineters, but
the scale is the sane for every Capture in the Capture Scene.

* "No Scal e means the scale could be different for each
capture- an MCU Provi der that advertises two adjacent
captures and picks sources (which can change quickly) from
di fferent endpoints might use this value; the scale could be
di fferent and changing for each capture. But the areas of
capture still represent a spatial relation between captures.

0 The coordinate systemis right-handed Cartesian X, Y, Z with the
origin at a spatial location of the Provider’s choosing. The
Provi der MJUST use the sanme coordinate systemw th the same scale
and origin for all coordinates within the same Capture Scene.

The direction of increasing coordinate val ues is:

X increases fromleft to right, fromthe point of view of an
observer at the front of the room | ooking toward the back

Y increases fromthe front of the roomto the back of the room
Z increases fromlow to high (i.e. floor to ceiling)

Caneras in a scene typically point in the direction of increasing
Y, fromfront to back. But there could be nultiple caneras
pointing in different directions. |If the physical space does not
have a wel |l -defined front and back, the provider chooses any
direction for X and Y and Z consistent with right-handed
coordi nat es
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7. Media Captures and Capture Scenes

Thi s section describes how Providers can descri be the content of
medi a to Consuners.

7.1. Media Captures

Medi a Captures are the fundanental representations of streans that
a device can transmt. \What a Media Capture actually represents is
fl exi bl e:

o It can represent the i medi ate output of a physical source (e.g.
camera, mcrophone) or 'synthetic’ source (e.g. |aptop computer,
DVD pl ayer)

o0 It can represent the output of an audio m xer or video conposer
o It can represent a concept such as 'the |oudest speaker’

o It can represent a conceptual position such as 'the |eftnost
stream

To identify and distinguish between multiple Capture instances
Captures have a unique identity. For instance: VCl, VC2 and ACL,
AC2, where VCl1 and VC2 refer to two different video captures and
ACl1 and AC2 refer to two different audi o captures.

Sone key points about Media Captures:

A Media Capture is of a single nedia type (e.g. audio or
Vi deo)

A Media Capture is defined in a Capture Scene and is given an
Advertisement unique identity. The identity may be referenced
outside the Capture Scene that defines it through a Miultiple
Content Capture (MCO)

A Media Capture nay be associated with one or nore Capture
Scene Vi ews

A Medi a Capture has exactly one set of spatial information

A Media Capture can be the source of at npbst one Capture
Encodi ng

Each Media Capture can be associated with attributes to describe
what it represents.
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7.1.1. Media Capture Attributes

Media Capture Attributes describe information about the Captures.
A Provider can use the Media Capture Attributes to describe the
Captures for the benefit of the Consuner of the Advertisenent
message. All these attributes are optional. Media Capture
Attributes include:

Spatial information, such as point of capture, point on line
of capture, and area of capture, all of which, in conbination
define the capture field of, for exanple, a canera

O her descriptive information to hel p the Consuner choose

bet ween captures (e.g. description, presentation, view,
priority, language, person information and type)

The sub-sections bel ow define the Capture attri butes.
7.1.1.1. Point of Capture

The Point of Capture attribute is a field with a single Cartesian
(X, Y, Z) point value which describes the spatial |ocation of the
capturing device (such as canmera). For an Audio Capture with

mul ti pl e mi crophones, the Point of Capture defines the nom nal mid-
poi nt of the nicrophones.

7.1.1.2. Point on Line of Capture

The Point on Line of Capture attribute is a field with a single
Cartesian (X, Y, Z2) point value which describes a position in space
of a second point on the axis of the capturing device, toward the
direction it is pointing; the first point being the Point of
Capture (see above).

Toget her, the Point of Capture and Point on Line of Capture define
the direction and axis of the capturing device, for exanple the
optical axis of a canmera or the axis of a m crophone. The Mdia
Consuner can use this information to adjust how it renders the
received nedia if it so chooses.

For an Audi o Capture, the Media Consuner can use this information
along with the Audio Capture Sensitivity Pattern to define a 3-

di mensi onal vol ume of capture where sounds can be expected to be
pi cked up by the nicrophone providing this specific audio capture.
If the Consumer wants to associate an Audio Capture with a Video
Capture, it can conpare this volune with the area of capture for
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video nmedia to provide a check on whether the audio capture is

i ndeed spatially associated with the video capture. For exanple, a
video area of capture that fails to intersect at all with the audio
vol ume of capture, or is at such a long radial distance fromthe

m crophone point of capture that the audio | evel would be very | ow
woul d be inappropriate.

7.1.1.3. Area of Capture

The Area of Capture is a field with a set of four (X, Y, Z) points
as a val ue which describes the spatial |ocation of what is being
"captured". This attribute applies only to video captures, not
other types of media. By conparing the Area of Capture for
different Video Captures within the sane Capture Scene a Consurmer
can determ ne the spatial relationships between them and render
them correctly.

The four points MIST be co-planar, formng a quadrilateral, which
defines the Plane of Interest for the particular Media Capture.

If the Area of Capture is not specified, it neans the Video Capture
m ght be spatially related to other Captures in the sane Scene, but
there is no detailed information on the rel ationship. For a switched
Capture that switches between different sections within a |arger
area, the area of capture MJST use coordinates for the |arger
potential area.

7.1.1.4. Mobility of Capture

The Mobility of Capture attribute indicates whether or not the
poi nt of capture, line on point of capture, and area of capture

val ues stay the same over tinme, or are expected to change
(potentially frequently). Possible values are static, dynam c, and
hi ghly dynanic

An exanple for "dynanmic" is a canera nounted on a stand which is
occasionally hand-carried and placed at different positions in
order to provide the best angle to capture a work task. A canera
worn by a person who noves around the roomis an exanple for
"highly dynamic". In either case, the effect is that the capture
poi nt, capture axis and area of capture change with tine.

The capture point of a static Capture MJST NOT nove for the life of

the CLUE session. The capture point of dynamic Captures is
categori zed by a change in position followed by a reasonabl e period
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of stability--in the order of nagnitude of nminutes. Hi ghly dynanic
captures are categorized by a capture point that is constantly
moving. |If the "area of capture”, "capture point” and "line of
capture" attributes are included with dynam c or highly dynanic

Captures they indicate spatial information at the time of the
Adverti senent.

7.1.1.5. Audio Capture Sensitivity Pattern

The Audi o Capture Sensitivity Pattern attribute applies only to
audi o captures. This attribute gives infornmation about the nonina
sensitivity pattern of the nicrophone which is the source of the
Capture. Possible values include patterns such as ommi, shotgun
cardi oi d, hyper-cardi oid.

7.1.1.6. Description

The Description attribute is a human-readabl e description (which
could be in nmultiple | anguages) of the Capture.

7.1.1.7. Presentation

The Presentation attribute indicates that the capture originates
froma presentation device, that is one that provides suppl ementary
information to a conference through slides, video, still images,
data etc. \Where nore information is known about the capture it MAY
be expanded hierarchically to indicate the different types of

presentation nmedia, e.g. presentation.slides, presentation.inage
etc.

Note: It is expected that a nunber of keywords will be defined that
provide nmore detail on the type of presentation. Refer to [I-
D.ietf-clue-data-nodel -schema] for how to extend the nodel

7.1.1.8. View
The View attribute is a field with enunerated val ues, indicating
what type of view the Capture relates to. The Consunmer can use

this information to hel p choose which Media Captures it w shes to
receive. Possible values are:

Room - Captures the entire scene

Tabl e - Captures the conference table with seated people
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I ndi vi dual - Captures an individual person

Lectern - Captures the region of the lectern including the
presenter, for exanple in a classroomstyle conference room

Audi ence - Captures a region showing the audience in a classroom
styl e conference room

7.1.1.9. Language

The Language attribute indicates one or nore | anguages used in the
content of the Media Capture. Captures MAY be offered in different
| anguages in case of multilingual and/or accessible conferences. A
Consuner can use this attribute to differentiate between them and
pi ck the appropriate one.

Note that the Language attribute is defined and neani ngful both for
audi o and video captures. In case of audio captures, the meaning
is obvious. For a video capture, "Language" could, for exanple, be
sign interpretation or text.

The Language attribute is coded per [RFC5646].
7.1.1.10. Person Information

The Person Information attribute allows a Provider to provide
specific information regarding the people in a Capture (regardl ess
of whether or not the capture has a Presentation attribute). The
Provi der nmay gather the information automatically or manually from
a variety of sources however the xCard [RFC6351] format is used to
convey the information. This allows various information such as
Identification information (section 6.2/[RFC6350]), Conmuni cation
Information (section 6.4/[RFC6350]) and Organi zati onal information
(section 6.6/[ RFC6350]) to be communicated. A Consuner may then
automatically (i.e. via a policy) or manually sel ect Captures
based on information about who is in a Capture. It also allows a
Consuner to render information regarding the people participating
in the conference or to use it for further processing.

The Provider may supply a mininmal set of information or a |arger
set of information. However it MJST be conpliant to [ RFC6350] and
supply a "VERSION' and "FN' property. A Provider may supply
mul ti ple xCards per Capture of any KIND (section 6.1.4/[ RFC6350]).
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In order to keep CLUE nessages conpact the Provider SHOULD use a
URI to point to any LOGO, PHOTO or SOUND contained in the xCARD
rather than transmtting the LOGO, PHOTO or SOUND data in a CLUE
nessage.

7.1.1.11. Person Type

The Person Type attribute indicates the type of people contained in
the capture with respect to the neeting agenda (regardl ess of

whet her or not the capture has a Presentation attribute). As a
capture may include nmultiple people the attribute may contain
mul ti pl e val ues. However val ues MJUST NOT be repeated within the
attribute.

An Advertiser associates the person type with an individual capture
when it knows that a particular type is in the capture. If an
Advertiser cannot link a particular type with sone certainty to a
capture then it is not included. A Consunmer on reception of a
capture with a person type attribute knows with sone certainly that
the capture contains that person type. The capture may contain

ot her person types but the Advertiser has not been able to
determine that this is the case

The types of Captured peopl e include:

Chair - the person responsible for running the meeting
according to the agenda.

Vice-Chair - the person responsible for assisting the chair in
runni ng the neeting.

M nute Taker - the person responsible for recording the
m nutes of the neeting.

Attendee - the person has no particular responsibilities with
respect to running the neeting.

bserver - an Attendee without the right to influence the
di scussi on.

Presenter - the person is schedul ed on the agenda to make a
presentation in the neeting. Note: This is not related to any
"active speaker" functionality.

Translator - the person is providing some formof translation
or commentary in the neeting.

Ti rekeeper - the person is responsible for maintaining the
meeti ng schedul e.
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Furt hernmore the person type attribute may contain one or nore
strings allowing the Provider to indicate custom neeting specific

types.
7.1.1.12. Priority

The Priority attribute indicates a relative priority between
different Media Captures. The Provider sets this priority, and the
Consuner MAY use the priority to help decide which Captures it

Wi shes to receive

The "priority" attribute is an integer which indicates a relative
priority between Captures. For exanple it is possible to assign a
priority between two presentation Captures that would allow a
renote Endpoint to determnmine which presentation is nore inportant.
Priority is assigned at the individual Capture level. It represents
the Provider's view of the relative priority between Captures with
a priority. The sane priority number MAY be used across multiple
Captures. It indicates they are equally inportant. If no priority

i s assigned no assunptions regarding relative inportance of the
Capture can be assuned

7.1.1.13. Enbedded Text

The Enmbedded Text attribute indicates that a Capture provides
enbedded textual information. For exanple the video Capture may
contain speech to text information conposed with the video inmage.

7.1.1.14. Related To

The Related To attribute indicates the Capture contains additiona
compl enentary information related to another Capture. The val ue
indicates the identity of the other Capture to which this Capture
is providing additional information

For exanple, a conference can utilize translators or facilitators
that provide an additional audio stream(i.e. a translation or
description or conmentary of the conference). Were multiple
captures are available, it may be advantageous for a Consuner to
sel ect a conplenmentary Capture instead of or in addition to a
Capture it relates to.
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7.2. Multiple Content Capture

The MCC indicates that one or nore Single Media Captures are

mul ti pl exed (tenporally and/or spatially) or mixed in one Media
Capture. Only one Capture type (i.e. audio, video, etc.) is

all owed in each MCC instance. The MCC nay contain a reference to
the Single Media Captures (which may have their own attributes) as
well as attributes associated with the MCCitself. A MCC may al so
contain other MCCs. The MCC MAY reference Captures fromw thin the
Capture Scene that defines it or fromother Capture Scenes. No
ordering is inplied by the order that Captures appear within a MCC
A MCC MAY contain no references to other Captures to indicate that
the MCC contains content frommultiple sources but no information
regardi ng those sources is given. MCCs either contain the

ref erenced Captures and no others, or have no referenced captures
and therefore may contain any Capture.

One or nore MCCs nay al so be specified in a CSV. This allows an
Advertiser to indicate that several MCC captures are used to
represent a capture scene. Table 14 provides an example of this
case.

As outlined in section 7.1. each instance of the MCC has its own
Capture identity i.e. MCCL. It allows all the individual captures
contained in the MCC to be referenced by a single MCC identity.

The exanpl e bel ow shows the use of a Miultiple Content Capture:

o m e e e e oo oo e e e e e e e e e eeeo oo +
| Capture Scene #1 | |
o e e e emeeeeaeaaaaa I T +
| vC1 | {MC attributes} |
| vC2 | {MC attributes} |
| VC3 | {MC attributes} [
| MCcl(vci, vez, VC3) | {MC and MCC attri butes} |
| CSV(MXCL) I I
o o m e e e e e e e e e e e e e e e e e e e e e e e e e e e e eao o +

Table 1: Multiple Content Capture concept

This indicates that MCC1 is a single capture that contains the
Captures VC1, VC2 and VC3 according to any MCCL attri butes.
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7.2.1. MCC Attributes

Media Capture Attributes nmay be associated with the MCC instance
and the Single Media Captures that the MCC references. A Provider
shoul d avoid providing conflicting attribute val ues between the MCC
and Single Media Captures. Where there is conflict the attributes
of the MCC override any that may be present in the individual
Capt ur es.

A Provider MAY include as nuch or as little of the original source
Capture information as it requires.

There are MCC specific attributes that MIST only be used with
Multiple Content Captures. These are described in the sections

bel ow. The attributes described in section 7.1.1. MAY al so be used
with MCCs.

The spatial related attributes of an MCC indicate its area of
capture and point of capture within the scene, just l|ike any other
medi a capture. The spatial information does not inply anything
about how ot her captures are composed within an MCC.

For exanple: A virtual scene could be constructed for the MCC
capture with two Video Captures with a "MaxCaptures" attribute set
to 2 and an "Area of Capture" attribute provided with an overall
area. Each of the individual Captures could then also include an
"Area of Capture" attribute with a sub-set of the overall area.
The Consunmer woul d then know how each capture is related to others
within the scene, but not the relative position of the individual
captures within the conposed capture.

B o +
| Capture Scene #1 | |
o e e e e e e e e ao oo I e +
| vCi | Areaof Capture=(0,0,0)(9,0,0) |
I I (0,0,9)(9,0,9) I
| vC2 | Areaof Capture=(10,0,0)(19,0,0) |
| | (10,0,9)(19,0,9) |
| MCCL(VC1, VC2) | MaxCapt ures=2 |
[ | Areaof Capture=(0,0,0)(19,0,0) [
I I (0,0,9)(19,0,9) |
| CSV(MXCL) I I
o o m e e e e e e e e e e e e e e e e e e e e e e e e e e e e eao o +

Tabl e 2: Exanple of MCC and Single Media Capture attributes
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The sub-sections bel ow describe the MCC only attri butes.
7.2.1.1. Maxi mum Nunber of Captures within a MCC

The Maxi mum Nunber of Captures MCC attribute indicates the maxi num
nunber of individual Captures that may appear in a Capture Encoding
at a time. The actual nunber at any given tinme can be |less than or
equal to this maximum It nmay be used to derive how the Single
Medi a Captures within the MCC are conposed / switched with regards
to space and tine.

A Provider can indicate that the nunber of Captures in a MCC
Capture Encoding is equal "=" to the MaxCaptures val ue or that
there may be any nunber of Captures up to and including "<=" the
MaxCaptures value. This allows a Provider to distinguish between a
MCC that purely represents a conposition of sources versus a MCC
that represents switched or switched and conposed sources.

MaxCaptures may be set to one so that only content related to one
of the sources are shown in the MCC Capture Encoding at a tinme or
it my be set to any value up to the total nunber of Source Media
Captures in the MCC

The bul |l ets bel ow describe how the setting of MaxCapture versus the
number of Captures in the MCC affects how sources appear in a
Capt ure Encodi ng:

When MaxCaptures is set to <= 1 and the nunber of Captures in
the MCC is greater than 1 (or not specified) in the MCCthis
is a switched case. Zero or 1 Captures nmay be switched into
the Capture Encoding. Note: zero is allowed because of the
by

When MaxCaptures is set to = 1 and the nunmber of Captures in
the MCC is greater than 1 (or not specified) in the MCCthis
is a switched case. Only one Capture source is contained in a
Capture Encoding at a tine.

When MaxCaptures is set to <= N (with N> 1) and the nunber of
Captures in the MCCis greater than N (or not specified) this
is a switched and conposed case. The Capture Encodi ng may
contain purely switched sources (i.e. <=2 allows for 1 source
on its own), or may contain conposed and swi tched sources
(i.e. a conposition of 2 sources sw tched between the
sour ces).

When MaxCaptures is set to = N (with N> 1) and the nunber of
Captures in the MCCis greater than N (or not specified) this
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is a switched and conposed case. The Capture Encodi ng contains
composed and switched sources (i.e. a conposition of N sources
swi tched between the sources). It is not possible to have a
singl e source

When MaxCaptures is set to <= to the nunber of Captures in the
MCC this is a switched and conposed case. The Capture Encodi ng
may contain media swi tched between any nunber (up to the
MaxCapt ures) of conposed sources.

When MaxCaptures is set to = to the nunmber of Captures in the
MCC this is a conposed case. All the sources are conposed into
a single Capture Encoding.

If this attribute is not set then as default it is assuned that all
source nedi a capture content can appear concurrently in the Capture
Encodi ng associated with the MCC

For exanple: The use of MaxCaptures equal to 1 on a MCC with three
Vi deo Captures VCl, VC2 and VC3 woul d indicate that the Advertiser
in the Capture Encoding would switch between VCl, VC2 or VC3 as
there may be only a maxi num of one Capture at a tine.

7.2.1.2. Policy

The Policy MCC Attribute indicates the criteria that the Provider
uses to deternine when and/or where media content appears in the
Capture Encoding related to the MCC

The attribute is in the formof a token that indicates the policy
and an index representing an instance of the policy. The sane
i ndex val ue can be used for nultiple MXCs.

The tokens are:

SoundLevel - This indicates that the content of the MCCis
determned by a sound | evel detection algorithm The | oudest
(active) speaker (or a previous speaker, depending on the index
value) is contained in the MCC

RoundRobin - This indicates that the content of the MCCis
determned by a tine based al gorithm For exanple: the Provider
provi des content froma particular source for a period of tine and
t hen provides content from another source and so on

An index is used to represent an instance in the policy setting. An
i ndex of O represents the nost current instance of the policy, i.e.
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the active speaker, 1 represents the previous instance, i.e. the
previ ous active speaker and so on

The followi ng exanpl e shows a case where the Provider provides two
medi a streans, one show ng the active speaker and a second stream
showi ng the previous speaker.

B o +
| Capture Scene #1 | |
o e e e e e e e e ao oo I e +
VC1
VC2

| |
MCCL1( VC1, VC2) | Policy=SoundLevel : 0 |
| MaxCapt ures=1 |
MCC2( VC1, VC2) | Policy=SoundLevel : 1 |
| MaxCaptures=1 [
I I

CSV( MCCL, MOC2)

Tabl e 3: Example Policy MCC attribute usage
7.2.1.3. Synchronisation Identity

The Synchronisation lIdentity MCC attribute indicates how the

i ndi vidual Captures in nultiple MCC Captures are synchronised. To
i ndi cate that the Capture Encodi ngs associated with MCCs contain
Captures fromthe sane source at the sanme tine a Provider should
set the sanme Synchronisation lIdentity on each of the concerned
MCCs. It is the Provider that determ nes what the source for the
Captures is, so a Provider can choose how to group together Single
Medi a Captures into a conbined "source" for the purpose of

swi tching themtogether to keep them synchroni zed according to the
Synchroni sationl D attribute. For exanple when the Provider is in
an MCU it may determ ne that each separate CLUE Endpoint is a
renote source of nedia. The Synchronisation Identity nmay be used
across nedia types, i.e. to synchronize audi o and video rel ated
MCCs.

Wthout this attribute it is assumed that nultiple MCCs may provide
content fromdifferent sources at any particular point in tine.

For exanpl e:
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+ + +
| Capture Scene #1 | |
o e o I T +
| vCi1 | Description=Left [
| ve2 | Description=Centre [
| VC3 | Description=Ri ght |
| AC1L | Description=Room [
| CSV(VCL, vC2, VC3) | |
| CSV(ACL) | |
+ + +
| Capture Scene #2 | |
. I +
| vca | Description=Left |
| VC5 | Description=Centre |
| VCo6 | Description=Ri ght |
| AC2 | Descripti on=Room [
| CSV(VC4, VG5, VCB) [ [
| CSV(AC2) I I
+ + +
| Capture Scene #3 | |
S I T +
| vCr [ [
| AC3 I I
+ + +
| Capture Scene #4 | |
B | --------------------------------- +
| VC8 | |
| ACA I I
+ + +
| Capture Scene #5 | |
o e e e emeeeeaeaaaaa I T +
| MCCL(VvCi, VCA4, VCT) | Synchronisationl D=1 |
| | MaxCaptures=1 |
| MCC2(vez, VG5, VC8) | Synchronisationl D=1 [
| | MaxCapt ures=1 |
| MCC3(VC3, VCB) | MaxCaptures=1 |
| MCCA(ACL, AC2, AC3, AC4) | Synchronisationl D=1 [
| | MaxCaptures=1 |
| CSV(MCCL, MCC2, MCC3) | |
| Csv(mocs) | |
+ + +

Tabl e 4: Exanpl e Synchronisation ldentity MCC attribute usage
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The above Advertisement would indicate that MCCl, MCC2, MCC3 and
MCC4 nake up a Capture Scene. There would be four Capture

Encodi ngs (one for each MCC). Because MCCL and MCC2 have the sane
Synchroni sationl D, each Encoding from MCCL and MCC2 respectively
woul d t oget her have content fromonly Capture Scene 1 or only
Capture Scene 2 or the conbination of VC7 and VC8 at a particul ar
point intine. 1In this case the Provider has decided the sources
to be synchroni zed are Scene #1, Scene #2, and Scene #3 and #4
toget her. The Encoding from MCC3 woul d not be synchronised with
MCCL or MCC2. As MCCA al so has the same Synchronisation ldentity
as MCClL and MCC2 the content of the audio Encoding will be
synchroni sed with the video content.

7.2.1.4. Al ow Subset Choice

The All ow Subset Choice MCC attribute is a bool ean val ue,

i ndi cati ng whether or not the Provider allows the Consuner to
choose a specific subset of the Captures referenced by the MCC

If this attribute is true, and the MCC references other Captures,
then the Consuner MAY select (in a Configure nessage) a specific
subset of those Captures to be included in the MCC, and the

Provi der MUST then include only that subset. |If this attribute is
false, or the MCC does not reference other Captures, then the
Consuner MJST NOT sel ect a subset.

7.3. Capture Scene

In order for a Provider’s individual Captures to be used
effectively by a Consuner, the Provider organizes the Captures into
one or nore Capture Scenes, with the structure and contents of
these Capture Scenes being sent fromthe Provider to the Consumer
in the Advertisement.

A Capture Scene is a structure representing a spatial region

contai ning one or nore Capture Devices, each capturing nedia
representing a portion of the region. A Capture Scene includes one
or nore Capture Scene Views (CSV), with each CSV including one or
more Media Captures of the same nmedia type. There can al so be
Medi a Captures that are not included in a Capture Scene View. A
Capture Scene represents, for exanple, the video i nage of a group
of people seated next to each other, along with the sound of their
voi ces, which could be represented by sone nunber of VCs and ACs in
the Capture Scene Views. An MCU can al so describe in Capture
Scenes what it constructs frommedia Streans it receives.
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A Provider MAY advertise one or nore Capture Scenes. What
constitutes an entire Capture Scene is up to the Provider. A
sinmple Provider mght typically use one Capture Scene for
participant nedia (live video fromthe room caneras) and anot her
Capture Scene for a conputer generated presentation. |In nore
compl ex systens, the use of additional Capture Scenes is al so
sensi ble. For exanple, a classroommay advertise two Capture
Scenes involving live video, one including only the canera
capturing the instructor (and associ ated audi 0), the other

i ncludi ng canera(s) capturing students (and associ ated audi 0).

A Capture Scene MAY (and typically will) include nore than one type
of media. For exanple, a Capture Scene can include several Capture
Scene Views for Video Captures, and several Capture Scene Views for
Audi o Captures. A particular Capture MAY be included in nore than

one Capture Scene Vi ew.

A Provider MAY express spatial relationships between Captures that
are included in the sane Capture Scene. However, there is no
spatial relationship between Media Captures fromdifferent Capture
Scenes. In other words, Capture Scenes each use their own spati al
measur enent systemas outlined above in section 6

A Provider arranges Captures in a Capture Scene to help the
Consuner choose which captures it wants to render. The Capture
Scene Views in a Capture Scene are different alternatives the
Provider is suggesting for representing the Capture Scene. Each
Capture Scene View is given an advertisenent unique identity. The
order of Capture Scene Views within a Capture Scene has no
significance. The Media Consuner can choose to receive all Media
Captures fromone Capture Scene View for each nedia type (e.g.
audi o and video), or it can pick and choose Medi a Captures

regardl ess of how the Provider arranges themin Capture Scene
Views. Different Capture Scene Views of the sane nedia type are
not necessarily mutually exclusive alternatives. Al so note that
the presence of multiple Capture Scene Views (with potentially
mul ti pl e encoding options in each view) in a given Capture Scene
does not necessarily inply that a Provider is able to serve all the
associ ated nmedi a si nul taneously (although the construction of such
an over-rich Capture Scene is probably not sensible in many cases).
What a Provider can send sinultaneously is determ ned through the
Si mul t aneous Transmi ssion Set mechani sm described in section 8.

Captures within the same Capture Scene View MIST be of the sane
media type - it is not possible to mix audio and video captures in
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the same Capture Scene View, for instance. The Provider MJST be
capabl e of encodi ng and sending all Captures (that have an encoding
group) in a single Capture Scene View sinultaneously. The order of
Captures within a Capture Scene View has no significance. A
Consuner can decide to receive all the Captures in a single Capture
Scene View, but a Consuner could also decide to receive just a
subset of those captures. A Consuner can al so decide to receive
Captures fromdifferent Capture Scene Views, all subject to the
constraints set by Simultaneous Transm ssion Sets, as discussed in
section 8.

When a Provider advertises a Capture Scene with multiple CSvs, it
is essentially signaling that there are multiple representations of

the sane Capture Scene available. |In some cases, these multiple
views woul d be used sinultaneously (for instance a "video view' and
an "audio view'). In sone cases the views would conceptually be

alternatives (for instance a view consisting of three Video
Captures covering the whole roomversus a view consisting of just a
single Video Capture covering only the center of a room. 1In this
| atter exanpl e, one sensible choice for a Consumer would be to

i ndicate (through its Configure and possibly through an additiona
of fer/ answer exchange) the Captures of that Capture Scene View that
nost cl osely matched the Consuner’s nunber of display devices or
screen | ayout.

The following is an exanple of 4 potential Capture Scene Views for
an endpoi nt-styl e Provider:

1. (VvCo, VCl1, VC2) - left, center and right canera Vi deo Captures
2. (MCC3) - Video Capture associated with | oudest room segnent

3. (VC4) - Video Capture zooned out view of all people in the room
4, (ACO0) - main audio

The first viewin this Capture Scene exanple is a list of Video
Captures which have a spatial relationship to each other.

Determ nati on of the order of these captures (VCO, VCl1 and VC2) for
rendering purposes is acconplished through use of their Area of
Capture attributes. The second view (MCC3) and the third view
(VC4) are alternative representations of the sane roonis video

whi ch night be better suited to sone Consuners’ rendering
capabilities. The inclusion of the Audio Capture in the sane
Capture Scene indicates that ACO is associated with all of those
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Vi deo Captures, meaning it cones fromthe same spatial region.

Therefore, if audio were to be rendered at all, this audi o woul d be
the correct choice irrespective of which Video Captures were
chosen.

7.3.1. Capture Scene attributes

Capture Scene Attributes can be applied to Capture Scenes as wel |
as to individual nedia captures. Attributes specified at this

| evel apply to all constituent Captures. Capture Scene attributes
i ncl ude

Human-r eadabl e description of the Capture Scene, which could
be in multiple | anguages;

xCard scene information

Scale information (mllineters, unknown, no scale), as
described in Section 6.

7.3.1.1. Scene |Infornation

The Scene information attribute provides information regarding the
Capture Scene rather than individual participants. The Provider
may gather the information automatically or manually froma
variety of sources. The scene information attribute allows a
Provider to indicate information such as: organizati onal or
geographic information allowi ng a Consunmer to deternine which
Capture Scenes are of interest in order to then perform Capture
selection. It also allows a Consunmer to render information
regarding the Scene or to use it for further processing.

As per 7.1.1.10. the xCard format is used to convey this
i nformati on and the Provider may supply a mniml set of
information or a larger set of information.

In order to keep CLUE nessages conpact the Provider SHOULD use a
URI to point to any LOGO, PHOTO or SOUND contained in the xCARD
rather than transmitting the LOGO, PHOTO or SOUND data in a CLUE
nessage

7.3.2. Capture Scene View attributes
A Capture Scene can include one or nore Capture Scene Views in

addition to the Capture Scene wide attributes described above.
Capture Scene View attributes apply to the Capture Scene View as a
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whole, i.e. to all Captures that are part of the Capture Scene
Vi ew.

Capture Scene View attributes include:

Human-r eadabl e description (which could be in multiple
| anguages) of the Capture Scene View

7.4. dobal View List

An Advertisenent can include an optional G obal Viewlist. Each
iteminthis list is a Aobal View The Provider can include

mul ti ple G obal Views, to allow a Consuner to choose sets of
captures appropriate to its capabilities or application. The

choi ce of how to nake these suggestions in the G obal Viewlist

for what represents all the scenes for which the Provider can send
media is up to the Provider. This is very sinmlar to how each CSV
represents a particul ar scene.

As an exanpl e, suppose an advertisenent has three scenes, and each
scene has three CSVs, ranging fromone to three video captures in
each CSV. The Provider is advertising a total of nine video
Captures across three scenes. The Provider can use the d obal
View list to suggest alternatives for Consunmers that can’t receive
all nine video Captures as separate nedia streans. For
acconmodati ng a Consumer that wants to receive three video
Captures, a Provider m ght suggest a G obal View containing just a
single CSV with three Captures and nothing fromthe other two
scenes. O a Provider might suggest a d obal View containing
three different CSVs, one fromeach scene, with a single video
Capture in each.

Sone addi tional rul es:

The ordering of A obal Views in the Aobal Viewlist is
i nsignificant.
The ordering of CSVs within each G obal Viewis
i nsignificant.
A particular CSV may be used in nultiple G obal Views.
The Provider nust be capabl e of encoding and sending all
Captures within the CSVs of a given d obal View
si nul t aneousl y.

The following figure shows an exanple of the structure of d obal
Views in a G obal View List.
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S + o m e e e e e oo oo +

| Scene 1 | | ) obal View List |

I I I I

| CSV1 (V)<-----------mmmm-- d obal View (CSV 1)

| <------ . | |

| | *----me--- d obal View (CSV 1,5) |

e |

| CSV3 (v)<--------- MR G obal View (CSV 3,5) |

I (I I I

| CSV4 (a)<----------------- G obal View (CSV 4)

| SRREEEEREEE - |

T + || *----- d obal View (CSV 4, 6)
[ I

R + || | T +

| Scene 2 | I

I I

| CSVB (v)<------ N

| SRRREEEEE " |

| | | (v) = video

| CSV6 (a)<----------- ' (a) = audio

I I

B +

Fi gure 3: @ obal View List Structure
8. Sinultaneous Transm ssion Set Constraints

In many practical cases, a Provider has constraints or limtations
onits ability to send Captures simultaneously. One type of
limtation is caused by the physical linitations of capture
mechani sns; these constraints are represented by a Sinultaneous
Transm ssion Set. The second type of linitation reflects the
encodi ng resources avail able, such as bandw dth or video encoding
t hr oughput (macrobl ocks/ second). This type of constraint is
captured by Individual Encodings and Encodi ng Groups, discussed
bel ow

Sone Endpoints or MCUs can send mnultiple Captures sinultaneously;

however sonetimes there are constraints that limt which Captures
can be sent sinultaneously with other Captures. A device may not
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be able to be used in different ways at the sane tine. Provider
Advertisenments are nmade so that the Consumer can choose one of
several possible nutually exclusive usages of the device. This
type of constraint is expressed in a Sinmultaneous Transm ssion Set,
which lists all the Captures of a particular nedia type (e.qg.

audi o, video, text) that can be sent at the sanme tine. There are
di fferent Sinultaneous Transni ssion Sets for each nmedia type in the
Advertisenment. This is easier to show in an exanpl e.

Consi der the exanple of a room systemwhere there are three caneras
each of which can send a separate Capture covering two persons
each- VC0, VCl1, VC2. The mddle camera can al so zoom out (using an
optical zoomlens) and show all six persons, VC3. But the niddle
camera cannot be used in both nbdes at the sane time - it has to

ei ther show t he space where two participants sit or the whole six
seats, but not both at the sane tine. As a result, VClL and VC3
cannot be sent sinultaneously.

Si mul t aneous Transni ssion Sets are expressed as sets of the Media
Captures that the Provider could transmt at the sane tine (though
in some cases, it is not intuitive to do so). If a Miltiple
Content Capture is included in a Sinultaneous Transm ssion Set it

i ndi cates that the Capture Encoding associated with it could be
transmtted as the sane time as the other Captures within the

Si mul t aneous Transmi ssion Set. It does not inply that the Single
Medi a Captures contained in the Multiple Content Capture could all
be transmitted at the sane tine.

In this exanple the two Sinultaneous Transnission Sets are shown in
Table 5. If a Provider advertises one or nore nutual ly exclusive
Si nul t aneous Transni ssion Sets, then for each nedia type the
Consuner MJST ensure that it chooses Media Captures that lie wholly
wi thin one of those Sinultaneous Transm ssion Sets.

| {voo, vCl, ve2y |
| {voo, ve3, vez} o |
Tabl e 5: Two Sinul taneous Transm ssion Sets
A Provi der OPTIONALLY can include the Sinultaneous Transm ssion

Sets in its Advertisement. These constraints apply across all the
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Capture Scenes in the Advertisenent. It is a syntax confornmance
requi renent that the Sinultaneous Transm ssion Sets MJST all ow all
the media Captures in any particular Capture Scene View to be used
simultaneously. Simlarly, the Sinmultaneous Transm ssion Sets MJST
reflect the sinmultaneity expressed by any d obal View

For shorthand conveni ence, a Provider MAY describe a Sinultaneous
Transmi ssion Set in ternms of Capture Scene Views and Capture

Scenes. If a Capture Scene Viewis included in a Sinultaneous
Transm ssion Set, then all Media Captures in the Capture Scene View
are included in the Sinultaneous Transnission Set. |f a Capture
Scene is included in a Sinultaneous Transmi ssion Set, then all its
Capture Scene Views (of the corresponding nedia type) are included
in the Sinultaneous Transmi ssion Set. The end result reduces to a
set of Media Captures, of a particular media type, in either case.

If an Advertisenment does not include Sinultaneous Transm ssion
Sets, then the Provider MJST be able to sinmultaneously provide all
the Captures from any one CSV of each nmedia type fromeach Capture
Scene. Likewise, if there are no Sinmultaneous Transm ssion Sets
and there is a Gobal Viewlist, then the Provider MJST be able to
simul taneously provide all the Captures fromany particular d oba
Vi ew (of each nedia type) fromthe dobal Viewlist.

If an Advertisenent includes nultiple Capture Scene Views in a
Capture Scene then the Consuner MAY choose one Capture Scene View
for each nmedia type, or MAY choose individual Captures based on the
Si mul t aneous Transm ssion Sets.

9. Encodi ngs

I ndi vi dual encodi ngs and encodi ng groups are CLUE s nechani sns
allowing a Provider to signal its limtations for sending Captures,
or conbi nations of Captures, to a Consuner. Consunmers can nap the
Captures they want to receive onto the Encodings, with the encoding
paraneters they want. As for the relationship between the CLUE-
speci fi ed mechani snms based on Encodi ngs and the SIP of fer/answer
exchange, please refer to section 5.

9. 1. Individual Encodings
An | ndividual Encoding represents a way to encode a Media Capture
as a Capture Encoding, to be sent as an encoded nedia stream from

the Provider to the Consumer. An Individual Encoding has a set of
paraneters characterizing how the nmedia is encoded
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Different nedia types have different parameters, and different
encodi ng al gorithns may have different paraneters. An |ndividua
Encodi ng can be assigned to at nost one Capture Encoding at any
given tine.

I ndi vi dual Encodi ng paranmeters are represented in SDP [ RFC4566],
not in CLUE nmessages. For exanple, for a video encoding using
H. 26x conpressi on technol ogi es, this can include paraneters such
as:

Maxi mum bandwi dt h;
Maxi mum pi cture size in pixels;
Maxi mum nunber of pixels to be processed per second;

The bandwi dth paraneter is the only one that specifically relates
to a CLUE Advertisenent, as it can be further constrained by the
maxi mum group bandwi dth in an Encodi ng G oup.

9.2. Encoding G oup

An Encodi ng Group includes a set of one or nore Individua

Encodi ngs, and paraneters that apply to the group as a whole. By
grouping nultiple individual Encodings together, an Encodi ng G oup
descri bes additional constraints on bandwi dth for the group. A
singl e Encoding Group MAY refer to Encodings for different media

types.

The Encoding Group data structure contains

Maxi mum bitrate for all encodings in the group conbi ned;
Alist of identifiers for the Individual Encodings bel onging
to the group.

When the Individual Encodings in a group are instantiated into
Capture Encodi ngs, each Capture Encoding has a bitrate that MJST be
| ess than or equal to the max bitrate for the particular |ndividua
Encoding. The "maximumbitrate for all encodings in the group”
paraneter gives the additional restriction that the sumof all the
i ndi vi dual Capture Encoding bitrates MJST be | ess than or equal to
this group val ue.

The followi ng diagramillustrates one exanple of the structure of a
medi a Provider’s Encodi ng Groups and their contents.
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Fi gure 4: Encodi ng Group Structure

A Provider advertises one or nore Encodi ng Goups. Each Encoding
G oup includes one or nore |ndividual Encodings. Each |ndividual
Encodi ng can represent a different way of encoding nedia. For
exanpl e one Individual Encoding may be 1080p60 vi deo, another could
be 720p30, with a third being CIF, all in, for exanple, H 264
format.

Wil e a typical three codec/display system ni ght have one Encodi ng
G oup per "codec box" (physical codec, connected to one canera and
one screen), there are many possibilities for the nunmber of

Encodi ng Groups a Provider nmay be able to offer and for the

encodi ng val ues in each Encodi ng G oup.

There is no requirenent for all Encodings within an Encodi ng G oup
to be instantiated at the sanme tine.

9.3. Associating Captures with Encodi ng G oups

Each Media Capture, including MCCs, MAY be associated with one
Encodi ng G oup. To be eligible for configuration, a Media Capture
MUST be associated with one Encodi ng G oup, which is used to
instantiate that Capture into a Capture Encoding. Wien an MCC is
configured all the Media Captures referenced by the MCC will appear
in the Capture Encoding according to the attributes of the chosen
encodi ng of the MCC. This allows an Advertiser to specify encoding
attributes associated with the Media Captures without the need to
provi de an individual Capture Encoding for each of the inputs.
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If an Encoding Goup is assigned to a Media Capture referenced by
the MCC it indicates that this Capture may al so have an i ndi vi dual
Capt ure Encodi ng.

For exanpl e:

T T T +
| Capture Scene #1 | |
e m e e e e e e oo - o e m e e e e e e e e e e e e e e e e e e aa oo +
| vCi1 | EncodeG oupl D=1 [
| vez | I
| MCCL(VC1, VC2) | EncodeG oupl D=2 |
| Csv(VCl) [ [
| CSV(MCCL) [ [
e m e e e e e e oo - o e m e e e e e e e e e e e e e e e e e e aa oo +

Tabl e 6: Exanpl e usage of Encoding with MCC and source Captures

This would indicate that VC1 nay be sent as its own Capture
Encodi ng from EncodeG oupl D=1 or that it may be sent as part of a
Capt ure Encodi ng from EncodeG oupl D=2 al ong with VC2.

More than one Capture MAY use the sane Encodi ng G oup.

The maxi mum nunber of Capture Encodings that can result froma
particul ar Encoding Group constraint is equal to the number of

i ndi vi dual Encodings in the group. The actual nunber of Capture
Encodi ngs used at any tinme MAY be less than this maxi num Any of
the Captures that use a particular Encoding Goup can be encoded
according to any of the Individual Encodings in the group.

It is a protocol conformance requirenent that the Encodi ng G oups
MUST allow all the Captures in a particular Capture Scene View to
be used sinultaneously.

10. Consuner’s Choice of Streans to Receive fromthe Provider

After receiving the Provider’s Advertisenment nessage (that includes
medi a captures and associ ated constraints), the Consumer conposes
its reply to the Provider in the formof a Configure nessage. The
Consuner is free to use the information in the Advertisement as it
chooses, but there are a few obviously sensible design choices,

whi ch are outlined bel ow
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If multiple Providers connect to the same Consuner (i.e. in an MCU
less nmultiparty call), it is the responsibility of the Consuner to
compose Configures for each Provider that both fulfill each
Provider’'s constraints as expressed in the Advertisenent, as well
as its own capabilities.

In an MCU-based nultiparty call, the MCU can logically terninate
the Advertisenment/ Configure negotiation in that it can hide the
characteristics of the receiving endpoint and rely on its own
capabilities (transcoding/transrating/...) to create Media Streans
that can be decoded at the Endpoint Consuners. The tinming of an
MCU s sending of Advertisements (for its outgoing ports) and
Configures (for its inconming ports, in response to Advertisements
received there) is up to the MCU and inpl ementati on dependent.

As a general outline, a Consuner can choose, based on the
Advertisenent it has received, which Captures it wi shes to receive
and whi ch Individual Encodings it wants the Provider to use to
encode the Captures.

On receipt of an Advertisenment with an MCC the Consumer treats the
MCC as per other non-MCC Captures with the follow ng differences:

- The Consuner woul d understand that the MCC is a Capture that

i ncludes the referenced individual Captures (or any Captures, if
none are referenced) and that these individual Captures are
delivered as part of the MCC s Capture Encodi ng.

- The Consuner may utilise any of the attributes associated with
the referenced individual Captures and any Capture Scene attributes
fromwhere the individual Captures were defined to choose Captures
and for rendering decisions.

- If the MCC attribute All ow Subset Choice is true, then the
Consuner may or nmay not choose to receive all the indicated

Captures. It can choose to receive a sub-set of Captures indicated
by the MCC

For exanple if the Consumer receives
MCCL( VC1, VC2, VC3){attri butes}
A Consuner could choose all the Captures within a MCC however if

the Consunmer determines that it doesn't want VC3 it can return
MCCL(VC1,VC2). If it wants all the individual Captures then it
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returns only the MCC identity (i.e. MCCl). If the MCCin the
adverti senent does not reference any individual captures, or the
Al'l ow Subset Choice attribute is false, then the Consunmer cannot
choose what is included in the MCC, it is up to the Provider to
deci de.

A Configure Message includes a list of Capture Encodings. These

are the Capture Encodi ngs the Consuner w shes to receive fromthe
Provider. Each Capture Encoding refers to one Media Capture and

one | ndivi dual Encodi ng.

For each Capture the Consunmer wants to receive, it configures one
of the Encodings in that Capture’s Encoding Group. The Consuner
does this by telling the Provider, in its Configure Message, which
Encoding to use for each chosen Capture. Upon receipt of this
Configure fromthe Consuner, common know edge is established

bet ween Provi der and Consuner regarding sensible choices for the
medi a streans. The setup of the actual nedia channels, at |least in
the sinplest case, is left to a follow ng offer/answer exchange
Optinized i nplementations may speed up the reaction to the

of f er/ answer exchange by reserving the resources at the tinme of
finalization of the CLUE handshake.

CLUE advertisenments and configure nessages don’t necessarily
require a new SDP offer/answer for every CLUE nessage

exchange. But the resulting encodings sent via RTP nmust conformto
the nmost recent SDP of fer/answer result.

In order to nmeaningfully create and send an initial Configure, the
Consuner needs to have received at | east one Advertisenent, and an
SDP of fer defining the Individual Encodings, fromthe Provider.

In addition, the Consunmer can send a Configure at any tinme during
the call. The Configure MJST be valid according to the nost
recently received Advertisenment. The Consuner can send a Configure
either in response to a new Advertisenent fromthe Provider or on
its owmn, for exanple because of a |ocal change in conditions
(peopl e 1 eaving the room connectivity changes, nmultipoint rel ated
consi derati ons).

When choosing which Media Streans to receive fromthe Provider, and
t he encoding characteristics of those Media Streans, the Consumer
advant ageously takes several things into account: its loca
preference, simultaneity restrictions, and encoding linits.
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10.

10.

10.

1. Local preference

A variety of local factors influence the Consumer’s choice of
Media Streams to be received fromthe Provider

o if the Consuner is an Endpoint, it is likely that it would
choose, where possible, to receive video and audi o Captures that
mat ch the nunber of display devices and audio systemit has

o if the Consunmer is an MCU, it may choose to receive | oudest
speaker streans (in order to performits own nedia conposition)
and avoi d pre-conposed vi deo Captures

o wuser choice (for instance, selection of a new |layout) may result
in a different set of Captures, or different encoding
characteristics, being required by the Consuner

2. Physical simultaneity restrictions

Oten there are physical sinultaneity constraints of the Provider
that affect the Provider’s ability to sinultaneously send all of
the captures the Consunmer would wish to receive. For instance, an
MCU, when connected to a nmulti-canera roomsystem might prefer to
receive both individual video streans of the people present in the
room and an overall view of the roomfroma single camera. Sone
Endpoi nt systemnms might be able to provide both of these sets of
streans simultaneously, whereas others might not (if the overal
room vi ew were produced by changing the optical zoomlevel on the
center canera, for instance).

3. Encoding and encoding group linits

Each of the Provider’s encoding groups has linmts on bandw dth,
and the constituent potential encodings have linmts on the
bandwi dt h, conputational conplexity, video frane rate, and

resol ution that can be provided. Wen choosing the Captures to be
received froma Provider, a Consuner device MJST ensure that the
encodi ng characteristics requested for each individual Capture
fits within the capability of the encoding it is being configured
to use, as well as ensuring that the conbi ned encoding
characteristics for Captures fit within the capabilities of their
associ ated encodi ng groups. | n sone cases, this could cause an
otherwi se "preferred" choice of capture encodings to be passed
over in favor of different Capture Encodings--for instance, if a
set of three Captures could only be provided at a | ow resol ution

Duckworth et. al. Expires July 8, 2016 [ Page 43]



Internet-Draft CLUE Tel epresence Franmework January 2016

11.

12.

12.

12.

then a three screen device could switch to favoring a single,
hi gher quality, Capture Encodi ng.

Extensibility

One inportant characteristics of the Framework is its
extensibility. The standard for interoperability and handling
multiple streams nust be future-proof. The framework itself is

i nherently extensible through expanding the data nodel types. For
exanpl e:

0 Adding nore types of nedia, such as telenetry, can done by
defining additional types of Captures in addition to audio and
Vi deo.

0 Adding new functionalities, such as 3-D video Captures, say, nay
require additional attributes describing the Captures.

The infrastructure is designed to be extended rather than
requiring new infrastructure elenments. Extension cones through
addi ng to defined types.

Exanpl es - Using the Framework (I nformative)

This section gives sone exanples, first fromthe point of view of
the Provider, then the Consumer, then sone mnultipoint scenarios

1. Provider Behavior

This section shows sone exanples in nore detail of how a Provider
can use the framework to represent a typical case for tel epresence
rooms. First an endpoint is illustrated, then an MCU case is
shown.

1.1. Three screen Endpoint Provider

Consi der an Endpoint with the follow ng description:

3 caneras, 3 displays, a 6 person table

o0 Each canera can provide one Capture for each 1/3 section of the
tabl e
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0 A single Capture representing the active speaker can be provided
(voice activity based canmera selection to a given encoder input
port inplenented locally in the Endpoint)

0 A single Capture representing the active speaker with the other
2 Captures shown picture in picture (PiP) within the stream can
be provided (again, inplenented inside the endpoint)

0 A Capture showi ng a zoonmed out view of all 6 seats in the room
can be provided

The video and audio Captures for this Endpoint can be described as
fol | ows.

Vi deo Captures

0 VQO- (the left camera strean), encodi ng group=EQ), view=table

0 VCl- (the center canera strean), encodi ng group=EGL, view=table
0 VC2- (the right canmera stream), encoding group=E&, view=table

0 MCC3- (the |oudest panel strean), encodi ng group=EGL,
vi ew=t abl e, MaxCapt ures=1, policy=SoundLeve

0 MCCA- (the | oudest panel streamw th PiPs), encoding group=EGL,
vi ew=r oom MaxCapt ures=3, policy=SoundLeve

0 VC5- (the zooned out view of all people in the roonm), encoding
gr oup=EGL, vi ew=room

0 VC6- (presentation strean), encoding group=EGL, presentation
The following diagramis a top view of the roomwith 3 caneras, 3

di splays, and 6 seats. Each canera captures 2 people. The six
seats are not all in a straight |ine.
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Fi gure 5: Room Layout Top Vi ew
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The two points labeled b and ¢ are intended to be at the m dpoint
bet ween the seating positions, and where the fields of view of the
caneras intersect.

The plane of interest for VCO is a vertical i ntersects
points "a’ and 'b’.

pl ane t hat

The pl ane of The

pl ane of

interest for VCL intersects points b’ and 'c’
interest for VC2 intersects points 'c’ and 'd’

Thi s exanpl e uses an area scale of nillineters.
Areas of capture:
bottom | eft

VOO (- 2011, 2850, 0)
VC1 ( -673, 3000, 0)

bottom ri ght
(-673, 3000, 0)
( 673,3000, 0)

top left
(-2011, 2850, 757)
( -673,3000, 757)

top right
(-673, 3000, 757)
( 673, 3000, 757)

vez (

MCC3( -
MCCA( -

673, 3000, 0)
2011, 2850, 0)
2011, 2850, 0)

(2011, 2850, 0)
(2011, 2850, 0)
(2011, 2850, 0)

673, 3000, 757)
2011, 2850, 757)
2011, 2850, 757)

(2011, 3000, 757)
(2011, 3000, 757)
(2011, 3000, 757)

(

E_
VG5 (-2011, 2850, 0) (-
VC6 none

(2011, 2850, 0) (-2011, 2850, 757) (2011, 3000, 757)

Poi nts of capture:
VCO (-1678, 0, 800)
VCl (0, 0, 800)

VC2 (1678, 0, 800)
MCC3 none

MCC4 none

VC5 (0,0, 800)

VC6 none

In this exanple, the right edge of the VCO area lines up with the
| eft edge of the VC1 area. It doesn’'t have to be this way. There
could be a gap or an overlap. One additional thing to note for
this exanple is the distance froma to b is equal to the distance
fromb to ¢ and the distance fromc to d. Al these distances are
1346 mm This is the planar width of each area of capture for VCO,
VCl, and VC2.

Note the text in parentheses (e.qg.
not explicitly part of the nodel
this exanple, and is not

"the left canera streant') is
it is just explanatory text for
included in the nodel with the nedia
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captures and attributes. Al so, MCC4 doesn’'t say anything about
how a capture is conposed, so the nmedia consumer can’'t tell based
on this capture that MCC4 is conposed of a "loudest panel with

Pi Ps".

Audi o Capt ures:

Three ceiling nicrophones are | ocated between the caneras and the
table, at the sane height as the canmeras. The m crophones point
down at an angle toward the seating positions.

0 ACO (left), encoding group=EG3

0 ACl (right), encoding group=EG3

0 AC2 (center) encodi ng group=EG3

0 AC3 being a sinple pre-nixed audio streamfromthe room (nono),
encodi ng gr oup=EG3

0 AC4 audi o stream associated with the presentation video (nono)
encodi ng group=EG3, presentation

Poi nt of capture: Poi nt on Line of Capture:
ACO (-1342,2000, 800) (-1342, 2925, 379)
ACl ( 1342, 2000, 800) ( 1342, 2925, 379)
AC2 ( 0, 2000, 800) ( 0, 3000, 379)
AC3 ( 0, 2000, 800) ( 0, 3000, 379)
AC4 none

The physical simultaneity information is:

Si nul t aneous transm ssion set #1 {VC0, VCl, VC2, MCC3, MC4,
VC6}

Si mul t aneous transm ssion set #2 {VCQ0, VC2, VC5, VC6}

This constraint indicates it is not possible to use all the VCs at
the same tinme. VC5 cannot be used at the sane tine as VClL or MCC3
or MCC4. Also, using every nenber in the set sinultaneously nmay
not make sense - for exanple MCC3(Il oudest) and MCC4 (I oudest with
PiP). In addition, there are encoding constraints that nake
choosing all of the VCs in a set inpossible. VCl, MXC3, MCC4,

VC5, VC6 all use EGL and EGL has only 3 ENCs. This constraint
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shows up in the encoding groups, not in the sinultaneous
transm ssi on sets.

In this exanple there are no restrictions on which Audi o Captures
can be sent sinultaneously.

Encodi ng G oups:

Thi s exanpl e has three encodi ng groups associated with the video
captures. Each group can have 3 encodings, but with each
potential encoding having a progressively |ower specification. In
this exanple, 1080p60 transmnission is possible (as ENCO has a
maxPps val ue conpatible with that). Significantly, as up to 3
encodi ngs are avail able per group, it is possible to transmt sone
vi deo Captures simultaneously that are not in the same viewin the
Capture Scene. For exanple VC1 and MCC3 at the sane tine. The

i nformati on bel ow about Encodings is a sunmary of what woul d be
conveyed in SDP, not directly in the CLUE Adverti senent.

encodeG oupl D=E&, maxG oupBandw dt h=6000000
encodel D=ENCO, maxW dt h=1920, naxHei ght =1088, maxFraneRat e=60,
maxPps=124416000, maxBandw dt h=4000000
encodel D=ENC1, maxW dt h=1280, naxHei ght =720, naxFraneRat e=30,
maxPps=27648000, maxBandwi dt h=4000000
encodel D=ENC2, maxW dt h=960, maxHei ght =544, maxFr aneRat e=30,
maxPps=15552000, maxBandw dt h=4000000
encodeG oupl D=EGL nmaxG oupBandw dt h=6000000
encodel D=ENC3, maxW dt h=1920, naxHei ght =1088, naxFraneRat e=60,
maxPps=124416000, naxBandwi dt h=4000000
encodel D=ENC4, maxW dt h=1280, naxHei ght =720, nmaxFraneRat e=30,
maxPps=27648000, maxBandwi dt h=4000000
encodel D=ENC5, maxW dt h=960, maxHei ght =544, maxFr aneRat e=30,
maxPps=15552000, nmaxBandw dt h=4000000
encodeG oupl D=E&R nmaxG oupBandw dt h=6000000
encodel D=ENC6, maxW dt h=1920, naxHei ght =1088, naxFraneRat e=60,
maxPps=124416000, naxBandw dt h=4000000
encodel D=ENC7, maxW dt h=1280, naxHei ght =720, nmaxFraneRat e=30,
maxPps=27648000, maxBandw dt h=4000000
encodel D=ENC8, maxW dt h=960, maxHei ght =544, maxFr aneRat e=30,
maxPps=15552000, maxBandw dt h=4000000

Fi gure 6: Exanpl e Encodi ng G oups for Video

For audio, there are five potential encodings avail able, so al
five Audi o Captures can be encoded at the sane tine.
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encodeG oupl D=EG3, maxG oupBandw dt h=320000
encodel D=ENC9, nmxBandw dt h=64000
encodel D=ENC10, naxBandw dt h=64000
encodel D=ENC11, maxBandw dt h=64000
encodel D=ENC12, naxBandw dt h=64000
encodel D=ENC13, naxBandw dt h=64000

Figure 7: Exanpl e Encodi ng Group for Audio
Capture Scenes:
The following table represents the Capture Scenes for this
Provider. Recall that a Capture Scene is conposed of alternative
Capture Scene Views covering the same spatial region. Capture
Scene #1 is for the main people captures, and Capture Scene #2 is
for presentation.

Each row in the table is a separate Capture Scene View

s +
| Capture Scene #1 |
e e e e oo oo +
| Voo, VC1, VvC2 |
| MOC3 I
| MoCA I
| VG5 I
| ACO, ACl, AC2 [
| ACG3 I
e +
T +
| Capture Scene #2 |
Fom e e e e e +
| VC6 I
| ACA I
. +

Tabl e 7: Exanpl e Capture Scene Views

Different Capture Scenes are distinct fromeach other, and are
non- over | appi ng. A Consuner can choose a view from each Capture
Scene. In this case the three Captures VC0, VCl, and VC2 are one
way of representing the video fromthe Endpoint. These three
Captures shoul d appear adjacent next to each other.

Al ternatively, another way of representing the Capture Scene is
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12.

with the capture MCC3, which automatically shows the person who is
talking. Simlarly for the MCC4 and VC5 alternatives.

As in the video case, the different views of audio in Capture
Scene #1 represent the "sanme thing", in that one way to receive
the audio is with the 3 Audio Captures (ACO, ACl, AC2), and
another way is with the nmixed AC3. The Media Consuner can choose
an audio CSV it is capable of receiving.

The spatial ordering is understood by the Media Capture attributes
Area of Capture, Point of Capture and Point on Line of Capture.

A Media Consuner would likely want to choose a Capture Scene View
to receive based in part on how nany streans it can sinmultaneously
receive. A consuner that can receive three video streanms woul d
probably prefer to receive the first view of Capture Scene #1
(VCo, VC1, VC2) and not receive the other views. A consuner that
can receive only one video stream woul d probably choose one of the
ot her vi ews.

If the consumer can receive a presentation streamtoo, it would
al so choose to receive the only view from Capture Scene #2 (VC6).

1.2. Encoding Group Exanple

This is an exanple of an Encoding Goup to illustrate howit can
express dependenci es between Encodings. The information bel ow
about Encodings is a summary of what woul d be conveyed in SDP, not
directly in the CLUE Adverti senent.

encodeG oupl D=EGD nmaxG oupBandwi dt h=6000000
encodel D=VI DENCO, maxW dt h=1920, maxHei ght =1088,
maxFr aneRat e=60, maxPps=62208000, maxBandw dt h=4000000
encodel D=VI DENC1, nmaxW dt h=1920, naxHei ght =1088,
max Fr aneRat e=60, nmaxPps=62208000, nmaxBandw dt h=4000000
encodel D=AUDENCO, naxBandw dt h=96000
encodel D=AUDENC1, naxBandw dt h=96000
encodel D=AUDENC2, maxBandwi dt h=96000

Here, the Encoding Group is EG. Although the Encoding Group is
capable of transmitting up to 6Miit/s, no individual video
Encodi ng can exceed 4Moit/s.

This encoding group also allows up to 3 audi o encodi ngs, AUDENC<O0-
2> It is not required that audio and video encodi ngs reside
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within the same encodi ng group, but if so then the group’s overall
maxBandwi dth value is a limt on the sumof all audio and video
encodi ngs configured by the consuner. A systemthat does not w sh
or need to conbine bandwidth limtations in this way shoul d

i nstead use separate encoding groups for audio and video in order
for the bandwidth linmitations on audio and video to not interact.

Audi o and video can be expressed in separate encodi ng groups, as
inthis illustration.

encodeG oupl D=EG0 nmaxG oupBandwi dt h=6000000
encodel D=VI DENCO, maxW dt h=1920, naxHei ght =1088,
max Fr amreRat e=60, nmaxPps=62208000, maxBandw dt h=4000000
encodel D=VI DENC1, maxW dt h=1920, maxHei ght =1088,
maxFr aneRat e=60, maxPps=62208000, maxBandw dt h=4000000
encodeG oupl D=EGL nmaxG oupBandwi dt h=500000
encodel D=AUDENCO, naxBandw dt h=96000
encodel D=AUDENC1, naxBandwi dt h=96000
encodel D=AUDENC2, maxBandwi dt h=96000

1.3. The MCU Case

This section shows how an MCU mi ght express its Capture Scenes,
intending to offer different choices for consumers that can handl e
di fferent nunbers of streanms. Each MCC is for video. A single

Audi o Capture is provided for all single and nulti-screen
configurations that can be associated (e.g. lip-synced) with any
conbi nation of Video Captures (the MCCs) at the consuner.

for a single screen consumer

for a two screen consuner

for a three screen consuner

for a four screen consuner

AC representing all participants
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Table 8: MCU main Capture Scenes

If / when a presentation stream becones active within the
conference the MCU mi ght re-advertise the avail abl e nedi a as:

o e e e o - oo e e e e e e e e e e e e e e meeo—o - +
| Capture Scene #2 | note |
o B +
| VC10 | video capture for presentation |
| AC1L | presentation audio to acconpany VC10

| CSV(VC10) | |
| CSV(ACL) I I
o e e o - oo e e e e e e e e e e e e mme— oo - +

Table 9: MCU presentation Capture Scene

12. 2. Medi a Consuner Behavi or

12.

Thi s section gives an exanpl e of how a Medi a Consumer might behave
when deci ding how to request streans fromthe three screen
endpoi nt described in the previous section

The receive side of a call needs to balance its requirenents,
based on nunber of screens and speakers, its decoding capabilities
and avai |l abl e bandwi dth, and the provider’s capabilities in order
to optimally configure the provider’'s streanms. Typically it would
want to receive and decode nedia from each Capture Scene
advertised by the Provider.

A sane, basic, algorithmm ght be for the consumer to go through
each Capture Scene Viewin turn and find the collection of Video
Captures that best matches the nunber of screens it has (this

m ght include consideration of screens dedicated to presentation
vi deo di splay rather than "people" video) and then deci de between
alternative views in the video Capture Scenes based either on

har d- coded preferences or user choice. Once this choice has been
made, the consuner would then decide how to configure the

provi der’s encoding groups in order to nmake best use of the
avai l abl e network bandwi dth and its own decodi ng capabilities.

2.1. One screen Media Consuner
MCC3, MCC4 and VC5 are all different views by thensel ves, not

grouped together in a single view, so the receiving device should
choose between one of those. The choice would cone down to
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12.

whet her to see the greatest number of participants sinultaneously
at roughly equal precedence (VC5), a switched view of just the

| oudest region (MCC3) or a switched viewwith PiPs (MCC4). An
endpoi nt device with a small anobunt of know edge of these

di fferences could offer a dynanic choice of these options, in-
call, to the user.

2.2. Two screen Media Consumer configuring the exanple

M xi ng systenms with an even nunber of screens, "2n", and those
with "2n+1" caneras (and vice versa) is always likely to be the

problematic case. In this instance, the behavior is likely to be
determi ned by whether a "2 screen" systemis really a "2 decoder"
system i.e., whether only one received stream can be di spl ayed

per screen or whether nore than 2 streans can be received and
spread across the avail able screen area. To enunerate 3 possible
behavi ors here for the 2 screen systemwhen it |earns that the far
end is "ideally" expressed via 3 capture streans:

1. Fall back to receiving just a single stream (MCC3, MCC4 or VC5
as per the 1 screen consuner case above) and either |eave one
screen blank or use it for presentation if / when a
presentati on becones active

2. Receive 3 streans (VQ0, VCl and VC2) and display across 2
screens (either with each capture being scaled to 2/3 of a
screen and the center capture being split across 2 screens) or
as woul d be necessary if there were |arge bezels on the
screens, with each streambeing scaled to 1/2 the screen width
and hei ght and there being a 4th "bl ank" panel. This 4th panel
could potentially be used for any presentation that becane
active during the call.

3. Receive 3 streans, decode all 3, and use control infornation
i ndi cating which was the nost active to switch between show ng
the left and center streans (one per screen) and the center and
ri ght streans.

For an endpoi nt capable of all 3 nmethods of working described
above, again it mght be appropriate to offer the user the choice
of display node.
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12.

12.

12.

2.3. Three screen Medi a Consumer configuring the exanple

This is the nost straightforward case - the Media Consuner woul d

|l ook to identify a set of streans to receive that best matched its
avai |l abl e screens and so the VQO plus VCl1 plus VC2 should match
optinmally. The spatial ordering would give sufficient information
for the correct Video Capture to be shown on the correct screen
and the consurmer would either need to divide a single encoding
group’s capability by 3 to determ ne what resolution and frane
rate to configure the provider with or to configure the individua
Vi deo Captures’ Encoding Groups with what nakes nobst sense (taking
into account the receive side decode capabilities, overall cal
bandwi dth, the resolution of the screens plus any user preferences
such as notion vs. sharpness).

3. Miultipoint Conference utilizing Miltiple Content Captures

The use of MCCs allows the MCU to construct outgoing Advertisenments
descri bing conpl ex nedia switching and conposition scenarios. The
foll owi ng sections provide several exanples.

Note: In the exanples the identities of the CLUE el enents (e.gqg.

Captures, Capture Scene) in the inconing Advertisenents overl ap
This is because there is no co-ordination between the endpoints.
The MCU i s responsible for nmaking these unique in the outgoing

adverti senent.

3.1. Single Media Captures and MCC in the sane Adverti senent

Four endpoints are involved in a Conference where CLUE is used. An
MCU acts as a middl ebox between the endpoints with a CLUE channe
bet ween each endpoint and the MCU. The MCU receives the follow ng
Adverti sements.

e o m e e e +
| Capture Scene #1 | Description=AustralianConf Room |
o e e e emeeeeaeaaaaa I T +
| vC1 | Description=Audi ence |

| EncodeG oupl D=1 |
| CSV(VC1) | I
o o e o e oo +

Tabl e 10: Advertisenent received from Endpoint A
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[ | Descri pti on=Speaker [
| | EncodeG oupl D=1 |
| ve2 | Description=Audi ence |
| | EncodeG oupl D=1 |
I I I

Tabl e 11: Advertisenent received from Endpoint B

T T T T +
| Capture Scene #1 | Descri pti on=USAConf Room |
S I T +
| vCi1 | Descri ption=Audi ence [
| | EncodeG oupl D=1 |
| CSV(VC1) [ [
S O e +

Tabl e 12: Adverti senent received from Endpoint C
Not e: Endpoint B above indicates that it sends two streans.
If the MCU wanted to provide a Miltiple Content Capture containing
a round robin switched view of the audience fromthe 3 endpoints

and the speaker it could construct the follow ng adverti senent:

Advertisenment sent to Endpoint F
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+ + +
| Capture Scene #1 | Description=AustralianConf Room |
S I T +
| vCi1 | Descri ption=Audi ence [
| CSV(VC1) | |
+ + +
| Capture Scene #2 | Descri pti on=Chi naConf Room |
B | --------------------------------- +
| vC2 | Descri pti on=Speaker |
| VC3 | Descri ption=Audi ence [
| Csv(vez, VC3) I I
+ + +
| Capture Scene #3 | Descri pti on=USAConf Room |
B | --------------------------------- +
| vc4 | Description=Audi ence |
| CSV(VC4) | I
+ + +
| Capture Scene #4 | |
o e e e emeeeeaeaaaaa I T +
| MCCL(VvCi, VC2, VC3,VC4) | Policy=RoundRobin: 1 |
| | MaxCaptures=1 |
[ | Encodi ngG oup=1 [
| CSV(MCCL) | |
+ + +

Tabl e 13: Advertisenent sent to Endpoint F - One Encoding
Alternatively if the MCU wanted to provide the speaker as one nedia
stream and t he audi ences as another it could assign an encodi ng
group to VC2 in Capture Scene 2 and provide a CSV in Capture Scene
#4 as per the exanple bel ow

Advertisenment sent to Endpoint F
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+ + +
| Capture Scene #1 | Description=AustralianConf Room |
o e o I T +
| vCi1 | Descri ption=Audi ence [
| CSV(VC1) [ [
+ + +
| Capture Scene #2 | Descri pti on=Chi naConf Room |
B | --------------------------------- +
| vC2 | Descri pti on=Speaker |
[ | Encodi ngG oup=1 [
| vC3 | Description=Audi ence |
| CSV(VC2, VC3) | |
+ + +
| Capture Scene #3 | Descri pti on=USAConf Room |
o e o I T +
| vca | Descri ption=Audi ence [
| CSV(VC4) I I
+ + +
| Capture Scene #4 | |
B | --------------------------------- +
| MCCLl(VCi, VC3, VC4) | Policy=RoundRobin:1 |
[ | MaxCaptures=1 [
| | Encodi ngG oup=1 |
| | Al'l owSubset =True |
| MCC2(VC2) | MaxCaptures=1 [
| | Encodi ngG oup=1 |
| CSv2(MCCl, MCC2) | |
+ + +

Tabl e 14: Advertisement sent to Endpoint F - Two Encodi ngs
Theref ore a Consumer coul d choose whether or not to have a separate
speaker related stream and coul d choose which endpoints to see. |If

it wanted the second stream but not the Australian conference room
it could indicate the follow ng captures in the Configure nessage:

| MCCL(VC3, VA4) | Encodi ng |
| vC2 | Encodi ng |

Tabl e 15: MCU case: Consuner Response
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12.3. 2. Several MCCs in the sane Adverti senent

Multiple MCCs can be used where multiple streans are used to carry
media fromnultiple endpoints. For exanpl e:

A conference has three endpoints D, E and F. Each end point has
three video captures covering the left, middle and right regions of
each conference room The MCU receives the foll ow ng
advertisenments fromD and E.

Capt ur eAr ea=Left
Encodi ngG oup=1

VC2 Capt ur eArea=Centre
VC3 Capt ur eAr ea=Ri ght

I I
| |
| _ |
| Encodi ngG oup=1 |
I I
| Encodi ngG oup=1 [
I I

CSV( VCL, VC2, VC3)

Tabl e 16: Advertisenent received from Endpoint D

Capt ur eAr ea=Left
Encodi ngG oup=1

VC2 Capt ur eArea=Centre
VC3 Capt ur eAr ea=Ri ght

I I
I I
| _ |
| Encodi ngG oup=1 |
I I
| Encodi ngG oup=1 |
I I

CSV( VCL, VC2, VC3)

Tabl e 17: Advertisenent received from Endpoint E

The MCU wants to of fer Endpoint F three Capture Encodi ngs. Each
Capture Encoding would contain all the Captures fromeither
Endpoi nt D or Endpoi nt E dependi ng based on the active speaker.
The MCU sends the follow ng Adverti senent:
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+ +
| Capture Scene #1 | Description=AustralianConf Room
S I T
| VC1 I

| VC2 I

| VC3 I

| Csv(vcy, vz, VC3) [

+ +

| Capture Scene #2 | Descri pti on=Chi naConf Room

o e e e e e e e e ao oo I e
| VCA I

| VG5 I

| V6 I

| CSV(VC4, VC5, VCB) [

+ +

| Capture Scene #3 [

e e e ee e aaaaas I e
| MCCL(VC1, VCA4) | CaptureArea=Left

| | MaxCaptures=1

| | Synchronisationl D=1

| | Encodi ngG oup=1

| MCC2(Vvez, VCh) | CaptureArea=Centre

| | MaxCapt ures=1

[ | Synchronisationl D=1

| | Encodi ngG oup=1

| MCC3(VC3, VCo) | CaptureArea=Ri ght

| | MaxCaptures=1

[ | Synchronisationl D=1

| | Encodi ngG oup=1

| CSV(MCCL, MCC2, MCC3) |

+ +

Tabl e 18: Advertisenent sent to Endpoint F
12. 3. 3. Heterogeneous conference with swi tching and conposition

Consi der a conference between endpoints with the follow ng
characteristics:

Endpoint A - 4 screens, 3 caneras
Endpoint B - 3 screens, 3 caneras

Endpoint C - 3 screens, 3 caneras
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Endpoint D - 3 screens, 3 caneras

Endpoint E - 1 screen, 1 camera

Endpoint F - 2 screens, 1 canera

Endpoint G- 1 screen, 1 canera
Thi s exanpl e focuses on what the user in one of the 3-camera nulti-
screen endpoints sees. Call this person User A, at Endpoint A

There are 4 |large display screens at Endpoint A Wenever sonebody
at another site is speaking, all the video captures fromthat

endpoi nt are shown on the large screens. |If the talker is at a 3-
camera site, then the video fromthose 3 caneras fills 3 of the
screens. |If the talker is at a single-canera site, then video from

that canmera fills one of the screens, while the other screens show
vi deo from ot her single-canmera endpoints.

User A hears audio fromthe 4 | oudest talkers.

User A can al so see video from other endpoints, in addition to the
current tal ker, although nuch snmaller in size. Endpoint A has 4
screens, so one of those screens shows up to 9 other Media Captures
inatiled fashion. Wen video froma 3 canera endpoint appears in
the tiled area, video fromall 3 caneras appears together across
the screen with correct spatial relationship among those 3 images.

B L L R gy + oA mmm e e e + oA mmm e e e +

[ || || |
dooobesobesot | || || |
N || || |
R bl || || |
R || || |

B e LI I Spup U [ SRS [ SRS +
Fi gure 8: Endpoint A - 4 Screen Display

User B at Endpoint B sees a similar arrangenment, except there are
only 3 screens, so the 9 other Media Captures are spread out across
the bottomof the 3 displays, in a picture-in-picture (PiP) format.
When video froma 3 canera endpoint appears in the PiP area, video
fromall 3 caneras appears together across a single screen with
correct spatial relationshinp.
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I
|
I
I
I
+
Fi gure 9: Endpoint B - 3 Screen Display with PiPs

When sonebody at a different endpoint becones the current talker,
then User A and User B both see the video fromthe new tal ker
appear on their large screen area, while the previous tal ker takes
one of the smaller tiled or PiP areas. The person who is the
current tal ker doesn’t see thenselves; they see the previous tal ker
in their |large screen area.

One of the points of this exanple is that endpoints A and B each
want to receive 3 capture encodings for their |large display areas,
and 9 encodings for their smaller areas. A and B are be able to
each send the same Configure nmessage to the MCU, and each receive
the sane conceptual Media Captures fromthe MCU. The differences
are in how they are rendered and are purely a |l ocal matter at A and
B.

The Advertisenments for such a scenario are described bel ow.

Encodi ngG oup=1

I I I
| ve2 | Encodi ngGroup=1 [
| vVC3 | Encodi ngG oup=1 |
| AC1 | Encodi ngG oup=2 |
| Csvi(vCl, VvC2, VC3) [ [
| CSV2(ACL) | |
T +

Tabl e 19: Adverti senent received at the MCU from Endpoints Ato D
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T T T T +
| Capture Scene #1 | Description=Endpoint y |
S I T +
| vCi1 | Encodi ngG oup=1 [
| AC1 | Encodi ngG oup=2 |
| CSV1(VCl) [ [
| CSV2(ACL) [ [
e +

Tabl e 20: Advertisenent received at the MCU from Endpoints Eto G

Rat her than considering what is displayed CLUE concentrates nore
on what the MCU sends. The MCU doesn’t know anythi ng about the
nunber of screens an endpoi nt has.

As Endpoints A to D each advertise that three Captures nake up a
Capture Scene, the MCU offers these in a "site" sw tching node.
That is that there are three Miultiple Content Captures (and

Capt ure Encodi ngs) each switchi ng between Endpoints. The MCU
switches in the applicable nedia into the stream based on voice
activity. Endpoint A wll not see a capture fromitself.

Usi ng the MCC concept the MCU woul d send the foll ow ng
Advertisenent to endpoint A

+ + +
| Capture Scene #1 | Description=Endpoint B |
e +
| vc4 { Capt ur eAr ea=Left |
| VC5 | CaptureArea=Center |
| VCo6 | CaptureArea=Ri ght |
| ACl I I
| CSV(VC4, VC5, VCB) [ [
| CSV(AC1) | I
+ + +
| Capture Scene #2 | Description=Endpoint C |
T +
| VvC7 I Capt ur eAr ea=Left |
| VvC8 | CaptureArea=Center |
| VC9 | CaptureArea=Ri ght [
| AC2 I I
| CSV(VC7, VC8, VC9) | I
| CSV(AC2) I I
+ + +
| | |

Capture Scene #3 Descri pti on=Endpoi nt D
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| CaptureArea=Left
| CaptureArea=Center
VC12 | CaptureArea=Ri ght
AC3 |
CSV(VC10, VC11, VC12) |
CSV( AC3) [

Capture Scene #4 Descri pti on=Endpoi nt E

I
ACA |
CSV( VC13) |
CSV( AC4) |
+
I

Capture Scene #5 Descri pti on=Endpoi nt F

I
AC5 |
CSV( VC14) |
CSV( AC5) |
+
I

Capture Scene #6 Descri pti on=Endpoint G

I
ACG |
CSV( VC15) |
CSV( ACB) |
+

+-+ "+ +— +——— +— +— " +
+-— "+ +— +—————— +

Tabl e 21: Advertisenent sent to endpoint A - Source Part

The above part of the Advertisenment presents information about the
sources to the MCC. The information is effectively the same as the
recei ved Advertisenents except that there are no Capture Encodings
associated with themand the identities have been re-nunbered.

In addition to the source Capture information the MCU adverti ses
"site" switching of Endpoints Bto Gin three streans.

+ + +
| Capture Scene #7 | Descri ption=Qut put 3streanmi X |
o e e e emeeeeaeaaaaa I T +
| MCCLl(VvC4, VvC7, VCI0, | CaptureArea=Left |
| VC13) | MaxCaptures=1 |
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Encodi ngG oup=2

Capt ur eAr ea=whol e scene
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Encodi ngG oup=2

Capt ur eAr ea=whol e scene
MaxCapt ur es=1

Pol i cy=SoundLevel : 3
Encodi ngG oup=2
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+
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|
I
I
I
I
I
|
I
I
I
I
I
|
+

e —

Tabl e 22: Advertisenent send to endpoint A - switching part

The above part describes the switched 3 main streans that relate to
site switching. MaxCaptures=1 indicates that only one Capture from
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the MCC is sent at a particular time. Synchronisationl D=1 indicates
that the source sending is synchronised. The provider can choose to
group together VC13, VCl4, and VC15 for the purpose of sw tching
according to the SynchronisationlD. Therefore when the provider

swi tches one of theminto an MCC, it can also switch the others
even though they are not part of the same Capture Scene.

Al the audio for the conference is included in this Scene #7.
There isn’'t necessarily a one to one relation between any audio
capture and video capture in this scene. Typically a change in

| oudest talker will cause the MCU to switch the audio streans nore
qui ckly than swi tching video streans.

The MCU can al so supply nine nedia streans showi ng the active and
previ ous eight speakers. It includes the following in the
Advertisenment:

+ + +
| Capture Scene #8 | Description=Qut put 9stream |
e +
| MCC8(VC4, VC5, VC6, VC7, | MaxCapt ures=1 |
[ VC8, VC9, VC10, VC11, | Policy=SoundLevel:0 [
| VC12, VC13, VC14, VC15) | Encodi ngG oup=1 |
I I I
| MCCO(VvCHA4, VG5, VC6, VC7, | MaxCaptures=1 |
| VC8, VC9, VC10, VC11, | Policy=SoundLevel:1 |
| VC12, VC13, VC14, VC15) | Encodi ngG oup=1 |
I I I

to to |
I I I
| MCCl16(VC4, VC5, VC6, VC7, | MaxCapt ures=1 [
| VC8, VC9, VC10, VC11, | Policy=SoundLevel :8 |
| VC12, VC13, VC14, VC15) | Encodi ngG oup=1 |
I I I
| CSV(MCC8, MCC9, MCCL0, | I
| MCC11, MCC12, MCC13, | I
| MCC14, MCC15, MCC16) | I
+ + +

Tabl e 23: Advertisenent sent to endpoint A - 9 switched part
The above part indicates that there are 9 capture encodi ngs. Each

of the Capture Encodi ngs may contain any captures from any source
site with a maxi mum of one Capture at a time. Wich Capture is
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12.

present is deternmined by the policy. The MCCs in this scene do not
have any spatial attributes.

Not e: The Provider alternatively could provide each of the MCCs
above in its own Capture Scene.

If the MCU wanted to provide a conposed Capture Encodi ng contai ni ng
all of the 9 captures it could advertise in addition

Capture Scene #9 | Description=N neTiles
Max Capt ur es=9

MCC11, MCC12, MCC13, | Encodi ngG oup=1

+—— "+ +

Tabl e 24: Advertisenent sent to endpoint A - 9 conposed part

As MaxCaptures is 9 it indicates that the capture encoding contains
information from9 sources at a tine.

The Advertisenment to Endpoint B is identical to the above other
than the captures from Endpoint A woul d be added and the captures
from Endpoi nt B woul d be renoved. Whether the Captures are rendered
on a four screen display or a three screen display is up to the
Consuner to determne. The Consuner wants to place video captures
fromthe sane original source endpoint together, in the correct
spatial order, but the MCCs do not have spatial attributes. So the
Consuner needs to associate incomng nmedi a packets with the
original individual captures in the advertisenent (such as V4,

VC5, and VCB) in order to know the spatial information it needs for
correct placenent on the screens. The Provider can use the RTCP
Captureld SDES item and associ ated RTP header extension, as
described in [I-D.ietf-clue-rtp-mpping], to convey this

i nformati on to the Consuner.

3. 4. Heterogeneous conference with voice activated sw tching
This exanple illustrates how nultipoint "voice activated sw tching"

behavi or can be realized, with an endpoint naking its own decision
about which of its outgoing video streanms is considered the "active
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tal ker" fromthat endpoint. Then an MCU can decide which is the
active tal ker among the whol e conference.

Consi der a conference between endpoints with the follow ng
characteristics:

Endpoi nt A - 3 screens, 3 caneras
Endpoint B - 3 screens, 3 caneras
Endpoint C - 1 screen, 1 canera

Thi s exanpl e focuses on what the user at endpoint C sees. The
user would like to see the video capture of the current talker,

wi t hout conposing it with any other video capture. |In this

exanpl e endpoint Cis capable of receiving only a single video
stream The follow ng tables describe adverti senents fromA and B
to the MCU, and fromthe MCU to C, that can be used to acconplish
t hi s.

Capt ur eAr ea=Left
Encodi ngG oup=1

VC2 Capt ur eAr ea=Cent er
Encodi ngG oup=1
VC3 Capt ur eAr ea=Ri ght

I
I
I
|
| Encodi ngG oup=1
MCC1( VC1, VC2, VC3) | MaxCaptures=1
| CaptureArea=whol e scene
| Policy=SoundLevel : 0
| Encodi ngG oup=1
| CaptureArea=whol e scene
| Encodi ngG oup=2
I
I
I

AC1

CSVI(VCL, VC2, VC3)
CSV2( MCcCl)
CSV3( ACL)

Tabl e 25: Advertisenent received at the MCU from Endpoints A and B
Endpoints A and B are advertising each individual video capture,

and al so a switched capture MCC1 which swi tches between the other
three based on who is the active talker. These endpoints do not
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advertise distinct audio captures associated with each indivi dual
vi deo capture, so it would be inpossible for the MCU (as a nedi a
consumer) to nmake its own determ nation of which video capture is
the active tal ker based just on information in the audi o streans.

Capt ur eAr ea=Left
MaxCapt ur es=1
Synchroni sati onl D=1
Pol i cy=SoundLevel : 0
Encodi ngG oup=1
MCC2() Capt ur eAr ea=Cent er
MaxCapt ur es=1
Synchroni sati onl D=1
Pol i cy=SoundLevel : 0
Encodi ngG oup=1
MCC3() Capt ur eAr ea=Ri ght
MaxCapt ur es=1
Synchr oni sati onl D=1
Pol i cy=SoundLevel : 0
Encodi ngG oup=1
MCCA() Capt ur eAr ea=whol e scene
MaxCapt ur es=1

Pol i cy=SoundLevel : 0
Encodi ngG oup=1

MCC5() (for audio) Capt ur eAr ea=whol e scene
MaxCapt ur es=1

Pol i cy=SoundLevel : 0
Encodi ngG oup=2

MCC6() (for audio) Capt ur eAr ea=whol e scene
MaxCapt ur es=1

Pol i cy=SoundLevel : 1
Encodi ngG oup=2

CSv1( MCCL, MCC2, MCC3
CSV2( MCC4)

CSV3( MCC5, MCCB)
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13.

14.

15.

Tabl e 26: Advertisenent sent fromthe MCUto C

The MCU advertises one scene, with four video MCCs. Three of them
in CSV1 give a left, center, right view of the conference, with
"site switching". MCC4 provides a single video capture
representing a view of the whole conference. The MCU intends for
MCC4 to be switched between all the other original source

captures. In this exanple advertisenent the MCU is not giving al
the informati on about all the other endpoints’ scenes and whi ch of
those captures is included in the MCCs. The MCU could include all
that information if it wants to give the consunmers nore
information, but it is not necessary for this exanple scenario.

The Provider advertises MCC5 and MCC6 for audio. Both are

swi tched captures, with different SoundLevel policies indicating
they are the top two dom nant tal kers. The Provider advertises
CSV3 with both MCCs, suggesting the Consuner should use both if it
can.

Endpoint C, in its configure nmessage to the MCU, requests to
receive MCC4 for video, and MCC5 and MCC6 for audio. In order for
the MCU to get the information it needs to construct MCC4, it has
to send configure nmessages to A and B asking to receive MCCl from
each of them along with their ACL audio. Now the MCU can use
audi o energy information fromthe two incoming audio streams from
A and B to determ ne which of those alternatives is the current
tal ker. Based on that, the MCU uses either MCC1 from A or MCCl
fromB as the source of MCC4 to send to C
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Security Considerations

There are several potential attacks related to tel epresence, and
specifically the protocols used by CLUE, in the case of
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conferenci ng sessions, due to the natural involvement of multiple
endpoi nts and the many, often user-invoked, capabilities provided
by the systens.

An MCU involved in a CLUE session can experience many of the sane
attacks as that of a conferencing systemsuch as that enabl ed by
the XCON framework [ RFC5239]. Exanples of attacks include the
foll owi ng: an endpoint attenpting to listen to sessions in which
it is not authorized to participate, an endpoint attenpting to

di sconnect or nute other users, and theft of service by an
endpoint in attenpting to create tel epresence sessions it is not
allowed to create. Thus, it is RECOMENDED that an MCU

i mpl ementing the protocols necessary to support CLUE, followthe
security recomendations specified in the conference contro

prot ocol documents. 1In the case of CLUE, SIP is the conferencing
protocol, thus the security considerations in [ RFC4579] MJST be
followed. Other security issues related to MCUs are discussed in
the XCON framework [RFC5239]. The use of xCard with potentially
sensitive information provides another reason to inplenent
recomrendati ons of section 11/[ RFC5239].

One primary security concern, surrounding the CLUE franework

i ntroduced in this docunent, involves securing the actua
protocol s and the associ ated authorization nechani sns. These
concerns apply to endpoint to endpoint sessions, as well as
sessions involving multiple endpoints and MCUs. Figure 2 in
section 5 provides a basic flow of information exchange for CLUE
and t he protocols invol ved.

As described in section 5, CLUE uses SIP/SDP to establish the
session prior to exchangi ng any CLUE specific information. Thus
the security nmechani sns recommended for SIP [RFC3261], including
user authentication and authorization, MJST be supported. In
addition, the nedia MJST be secured. DTLS/ SRTP MJUST be supported
and SHOULD be used unl ess the nedia, which is based on RTP, is
secured by ot her neans (see [RFC7201] [RFC7202]). Media security
is also discussed in [I-D.ietf-clue-signaling] and [I-D.ietf-clue-
rtp-mapping]. Note that SIP call setup is done before any CLUE
specific information is available so the authentication and

aut hori zati on are based on the SIP nechanisns. The entity that
will be authenticated may use the Endpoint identity or the
endpoi nt user identity; this is an application issue and not a
CLUE specific issue.
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A separate data channel is established to transport the CLUE

prot ocol messages. The contents of the CLUE protocol nessages are
based on information introduced in this docunment. The CLUE data
nodel [I-D.ietf-clue-data-nodel -schena] defines through an XML
schena the syntax to be used. Sone of the infornmation which could
possi bly introduce privacy concerns is the xCard information as
described in section 7.1.1.10. The decision about which xCard
information to send in the CLUE channel is an application policy
for point to point and rnultipoint calls based on the authenticated
identity that can be the endpoint identity or the user of the
endpoi nt. For exanple the tel epresence nultipoint application can
aut henticate a user before starting a CLUE exchange with the

tel epresence system and have a policy per user

In addition, the (text) description field in the Media Capture
attribute (section 7.1.1.6) could possibly reveal sensitive
informati on or specific identities. The same would be true for the
descriptions in the Capture Scene (section 7.3.1) and Capture
Scene View (7.3.2) attributes. An inplenentati on SHOULD gi ve users
control over what sensitive information is sent in an
Advertisenment. One other inportant consideration for the
information in the xCard as well as the description field in the
Medi a Capture and Capture Scene View attributes is that while the
endpoi nts involved in the session have been authenticated, there
is no assurance that the information in the xCard or description
fields is authentic. Thus, this informati on MJUST NOT be used to
make any aut hori zation deci sions.

Wil e other information in the CLUE protocol nessages does not
reveal specific identities, it can reveal characteristics and
capabilities of the endpoints. That information could possibly

uniquely identify specific endpoints. It might also be possible
for an attacker to manipulate the information and di srupt the CLUE
sessions. It would also be possible to nount a DoS attack on the

CLUE endpoints if a nalicious agent has access to the data
channel . Thus, it MJST be possible for the endpoints to establish
a channel which is secure agai nst both nessage recovery and
message nodification. Further details on this are provided in the
CLUE data channel sol ution docunent [I-D.ietf-clue-datachannel]

There are also security issues associated with the authorization
to performactions at the CLUE endpoints to invoke specific

capabilities (e.g., re-arranging screens, sharing content, etc.).
However, the policies and security associated with these actions
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16.

are outside the scope of this docunment and the overall CLUE
sol uti on.

Changes Since Last Version

NOTE TO THE RFC-Editor: Please renove this section prior to
publication as an RFC

Changes from 24 to 25:
Updates from | ESG revi ew.

1. Afewclarifications in various places.
2. Change references to RFC5239 and RFC5646 frominformative to
nor mat i ve.
Changes from 23 to 24:

1. Updates to Security Considerations section.
2. Update version nunber of references to other CLUE docunents
i n progress.
Changes from 22 to 23:

1. Updates to Security Considerations section.

2. Update version nunber of references to other CLUE docunents
i n progress.

3. Change sone "NMAY" to "may".

4. Fix a few grammatical errors.

Changes from 21 to 22

1. Add missing references.
2. Update version nunber of referenced working group drafts.
3. Mnor updates for idnits issues.

Changes from 20 to 21

1. darify CLUE can be useful for nulti-stream non-tel epresence
cases.

2. Renpbve unnecessary anbi guous sentence about optional use of
CLUE pr ot ocol
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6.
7.

Clarify meaning if Area of Capture is not specified.

Renove use of "conference" where it didn't fit according to
the definition. Use "CLUE session” or "neeting" instead.
Enbedded Text Attribute: Renove restriction it is for video
only.

M nor cleanup in section 12 exanpl es.

M nor editorial corrections suggested by Christian G oves.

Changes from 19 to 20:

1.
2.
3

P

ONoO

2 ©

11.

12.

0.

Define term"CLUE" in introduction.

Add MCC attribute All ow Subset Choice.

Renove phrase about reducing SDP size, replace with
potentially saving consumer resources.

Change exanpl e of a CLUE exchange that does not require SDP
exchange.

Language attribute uses RFC5646.

Change Menber person type to Attendee. Add Cbserver type.
Clarify DTLS/ SRTP MJUST be support ed.

Change SHOULD NOT to MJST NOT regarding using xCard or
description information for authorization decisions.

Clarify definition of dobal View

Refer to signaling doc regarding interoperating with a
devi ce that does not support CLUE.

Various mnor editorial changes from working group last call
f eedback.

Capitalize defined terns.

Changes from 18 to 19:

1.
2.
3.

Renove the Max Capture Encodi ngs nedia capture attribute.
Refer to RTP mappi ng docurment in the MCC exanpl e section.
Update references to current versions of drafts in progress.

Changes from 17 to 18:
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1. Add separate definition of G obal View List.

2. Add diagramfor dobal View List structure.

3. Tweak definitions of Media Consuner and Provider
Changes from 16 to 17:

1. Ticket #59 - renanme Capture Scene Entry (CSE) to Capture
Scene View (CSV)

2. Ticket #60 - rename d obal CSE List to dobal View List
3. Ticket #61 - Proposal for describing the coordinate system
Describe it better, without conflicts if cameras point in

different directions.

4. Mnor clarifications and inproved wording for Synchronisation
Identity, MCC, Sinultaneous Transm ssion Set.

5. Add definitions for CLUE-capabl e device and CLUE-enabl ed
call, taken fromthe signaling draft.

6. Update definitions of Capture Device, Media Consuner, Mdia
Provi der, Endpoint, MCU, MCC

7. Replace "m ddle box" with "MU".

8. Explicitly state there can al so be Media Captures that are
not included in a Capture Scene Vi ew.

9. Explicitly state "A single Encoding Group MAY refer to
encodi ngs for different nedia types."

10. In exanple 12.1.1 add axes and audi o captures to the
di agram and descri be placenent of nicrophones.

11. Add references to data nodel and signaling drafts.

12. Split references into Normative and I nformative sections.
Add headi ng nunber for references section.

Changes from 15 to 16:

1. Renove Audi o Channel Format attri bute
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8.

9.

Add Audi o Capture Sensitivity Pattern attribute

Clarify audio spatial information regarding point of capture
and point on line of capture. Area of capture does not apply
to audi o.

Update section 12 exanple for new treatnent of audio spatial
i nformation.

Cl ean up wording of sone definitions, and various places in
sections 5 and 10.

Renove i ndi vi dual encodi ng paraneter paragraph from section
9.

Updat e Advertisenent di agram
Updat e Acknowl edgenents.

Ref erences to use cases and requirenments now refer to RFCs.

10. Mnor editorial changes.

Changes from 14 to 15:

1.

Add "=" and "<=" qualifiers to MaxCaptures attribute, and
clarify the nmeaning regarding switched and conposed MCC

Add section 7.3.3 dobal Capture Scene Entry List, and a few
ot her sentences el sewhere that refer to gl obal CSE sets.

Clarify: The Provider MJIST be capabl e of encoding and sendi ng
all Captures (*that have an encoding group*) in a single
Capture Scene Entry sinmultaneously.

Add voi ce activated switching exanple in section 12

Change name of attributes Participant Info/Type to Person
I nf o/ Type.

Clarify the Person Info/ Type attributes have the sane neani ng
regardl ess of whether or not the capture has a Presentation
attribute.
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8.

Updat e exanpl e section 12.1 to be consistent with the rest of
t he docunent, regarding MCC and capture attributes.

State explicitly each CSE has a uni que |ID.

Changes from 13 to 14:

1.

2

Fill in section for Security Considerations.

Repl ace Rol e pl acehol der with Participant |nfornmation
Partici pant Type, and Scene Information attributes.

Spatial information inplies nothing about how constituent
medi a captures are conbined into a conposed MCC

Clean up MCC exanple in Section 12.3.3. darify behavior of
tiled and PIP display windows. Add audio. Add new open

i ssue about associating i ncom ng packets to original source
capture.

Renove editor’s note and associ ated statenent about RTP
mul ti pl exi ng at end of section 5.

Renove editor’s note and associ ated paragraph about
overl oadi ng nmedi a channel with both CLUE and non- CLUE usage,
in section 5.

In section 10, clarify intent of nedia encodi ngs conforning
to SDP, even with nmultiple CLUE nessage exchanges. Renove
associ ated editor’s note.

Changes from 12 to 13:

1.

Added t he MCC concept including updates to existing sections
to incorporate the MCC concept. New MCC attri butes:
MaxCapt ures, SynchronisationlD and Policy.

Renoved t he "conposed" and "swi tched" Capture attributes due
to overlap with the MCC concept.

Renoved t he "Scene-switch-policy" CSE attribute, replaced by
MCC and Synchroni sationl D

Editorial enhancenents including nunbering of the Capture
attribute sections, tables, figures etc.
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Changes from 11 to 12:

1.

6.

7.

Ti cket #44. Renove note questioning about requiring a
Consuner to send a Configure after receiving Adverti senent.

Ti cket #43. Renove ability for consunmer to choose val ue of
attribute for scene-sw tch-policy.

Ti cket #36. Renobve conputational conplexity paraneter,
MaxG oupPps, from Encodi ng G oups.

Reword the Abstract and parts of sections 1 and 4 (now 5)
based on Mary’'s suggestions as discussed on the list. Move
part of the Introduction into a new section Overview &

Moti vati on.

Add di agram of an Advertisenent, in the Overview of the
Fr amewor k/ Mbdel secti on.

Change Intended Status to Standards Track.

Cl ean up RFC2119 keyword | anguage.

Changes from 10 to 11:

1.

Add description attribute to Media Capture and Capture Scene
Entry.

Renove contradiction and change the note about open issue
regardi ng al ways responding to Advertisenment with a Configure
nessage.

Updat e exanpl e section, to cleanup formatting and nake the
medi a capture attributes and encodi ng paraneters consi stent
with the rest of the docunent.

Changes from 09 to 10:

1.

Several mnor clarifications such as about SDP usage, Media
Captures, Configure nessage.

Si nul t aneous Set can be expressed in terns of Capture Scene
and Capture Scene Entry.

Renbved Area of Scene attri bute.

Duckworth et. al. Expires July 8, 2016 [ Page 78]



Internet-Draft CLUE Tel epresence Franmework January 2016

Add attributes fromdraft-groves-clue-capture-attr-01.

Move sonme of the Media Capture attribute descriptions back
into this docunent, but try to | eave detailed syntax to the
data nodel. Renpve the OUTSOURCE sections, which are already
i ncorporated into the data nodel docunent.

Changes from 08 to 09:

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

Use "docunent" instead of "menp".

Add basic call flow sequence diagramto introduction.

Add definitions for Advertisenent and Configure nessages.
Add definitions for Capture and Provider.

Update definition of Capture Scene.

Update definition of Individual Encoding.

Shorten definition of Media Capture and add key points in the
Medi a Captures section.

Reword a bit about capture scenes in overview.

Rewor d about | abeling Media Captures.
Renmove the Consuner Capability nessage.
New exanpl e section heading for media provider behavior
Clarifications in the Capture Scene section.
Clarifications in the Sinultaneous Transnission Set section.
Capitalize defined terns.
Move call flow exanple fromintroduction to overvi ew section
General editorial cleanup

Add sone editors’ notes requesting input on issues
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18. Summari ze sone sections, and propose details be outsourced

to ot her docunents.
Changes from 06 to 07:

1. Ticket #9. Rename Axis of Capture Point attribute to Point
on Line of Capture. darify the description of this
attribute.

2. Ticket #17. Add "capture encoding"” definition. Use this new
term t hroughout docunent as appropriate, replacing sone usage
of the terns "streant and "encodi ng".

3. Ticket #18. Add Max Capture Encodi ngs nmedi a capture
attribute.

4, Add clarification that different capture scene entries are
not necessarily nutually exclusive.

Changes from 05 to 06:

1. Capture scene description attribute is a list of text strings,
each in a different | anguage, rather than just a single string.

2. Add new Axis of Capture Point attribute.

3. Renove appendices A 1 through A 6.

4, Carify that the provider nust use the sanme coordi nate system
with sanme scale and origin for all coordinates within the sane
capture scene.

Changes from 04 to 05:

1. Carify limtations of "conposed" attribute.

2. Add new section "capture scene entry attributes" and add the
attribute "scene-sw tch-policy".

3. Add capture scene description attribute and description
| anguage attri bute.

4. Editorial changes to exanples section for consistency with the
rest of the docunent.
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17.

Changes from 03 to 04:

1. Renove sentence fromoverview - "This constitutes a significant
change ..."

2. darify a consumer can choose a subset of captures froma
capture scene entry or a sinultaneous set (in section "capture
scene" and "consuner’s choice...").

3. Reword first paragraph of Media Capture Attributes section

4. Clarify a stereo audio capture is different fromtwo nono audio
captures (description of audio channel format attribute).

5. darify what it neans when coordinate information is not
specified for area of capture, point of capture, area of scene.

6. Change the term "producer" to "provider" to be consistent (it
was just in two places).

7. Change nane of "purpose" attribute to "content” and refer to
RFC4A796 for val ues.

8. Carify simultaneous sets are part of a provider advertisenent,
and apply across all capture scenes in the advertisenent.

9. Renove sentence about |ip-sync between all nmedia captures in a
capture scene.

10. Conbi ne the concepts of "capture scene" and "capture set"
into a single concept, using the term"capture scene" to
replace the previous term"capture set", and elimnating the
original separate capture scene concept.
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i etf-clue-datachannel -11 (work in progress), Novenber
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Internet-Drafts are draft documents valid for a maxi num of six nonths
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time. It is inappropriate to use Internet-Drafts as reference
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1. Introduction

Thi s docunment specifies how signaling is conducted in the course of
CLUE sessions. This includes how SIP/SDP signaling is applied to
CLUE sessions as well as defining a CLUE-specific signaling protocol
that conpl enents SI P/ SDP and supports negotiation of CLUE application
| evel dat a.

[Yes, this is a dup of the abstract for now. Eventually it should
say nore. ]

2. Term nol ogy

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "COPTIONAL" in this
docunent are to be interpreted as described in [ RFC2119].

This docunment draws liberally fromthe term nol ogy defined in the
CLUE Framework [I-D.ietf-clue-framework].

QG her terns introduced here:

CLUE Channel: A reliable, bidirectional, transport mechani smused to
convey CLUE nmessages. A CLUE channel consists of one SCTP stream
in each direction over a DTLS/ SCTP session

3. CLUE-Specific Signaling Protoco

The CLUE Franmework [I-D.ietf-clue-franework] nentions a CLUE-specific
protocol for the exchange of ADVERTI SEMENT and CONFI GURE nessages,

but gives little detail. The Data Mde

[I-D. presta-cl ue-data-nodel -scherma] specifies a nodel and XM
representation for CLUE-rel ated data, but doesn't currently specify
exactly what data belongs in each nessage, or how nessages are
sequenced. This docunent provides the detail missing fromthose
document s.
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3.1. Protocol Versioning, Options & Extensions
3.1.1. Versioning

There nust be sone provision for identifying inconpatible protoco
versi ons.

NOTE: W probably don’t want to have inconpatible versions.
Typically changes will be introduced in a backward conpatibl e way.
But a tine may cone when this isn't possible, and we should be
prepared for that. This is nore likely to occur before an RFC i s
published. Wile it is probably unwi se to deploy a product based on
a draft, there will certainly be prototypes devel oped for testing,
and those tests may lead to a need for inconpatible change. So

what ever the nmechanismis, it should be applicable to changes that
occur fromdraft to draft, as well as after an RFC has been
publ i shed.

3.1.2. Options and/or Extensions

There nust be sone provision for dealing with optional -to-inplenent
features in the specification, and/or for backward conpatibl e
extensions to the protocol. These are superficially different, but
in practice they are nore-or-less equivalent. To an inplenmentation
of the base protocol and sonme extensions, those extensions nust be
vi ewed as optional -to-inplenent features in peers.

One decision is whether extensions nay be inplenented m x-and- nat ch,
or whether there is a sequence of extensions, and one extension nmay
only be supported if all the prior extensions have been support ed.

3.1.3. Negotiation

Bot h version and options can be negotiated. Sone nechani sns may work
for both, while others are only appropriate for one or the other
Sone possibilities:

0 No negotiation at all. Instead, unrecognized syntax in certain
"extension points" is to be ignored. If it is recognized, then a
correspondi ng extension specification defines what to do.

0 Negotiate via the SIP signaling.

0 Negotiate as part of the O A exchange that establishes the
channel. (E.g. it is likely that individual channels of the SCTP
association will be specified in SDP with a specific sub-protoco
type. There could be a separate sub-protocol for each new
version.)
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3.

3.

0 Negotiate within the CLUE channel, via a special nmessage exchange,
bef ore exchangi ng "normal" CLUE nessages.

0 Declare versioning in every CLUE nessage. Define errors for
unsupported versions and fallback to earlier versions.

.1.4. Principles

0 CLUE SHOULD al | ow forwards and backwards conpatibility through a
versi on and extension nmechanism Forward conpatibility allows a
version of a protocol to conmmunicate effectively with and
interwork with future versions of the protocol. A version should
not restrict the future protocol from providing extra
capabilities.

0 \Whenever possible backwards conpatibility should be naintained.
Backward conpatibility rules will be defined to ensure that
endpoi nts inplementing future versions of CLUE will be able to
send protocol nessages of the previous versions which will be
understood and fully processed by the renote endpoint.

0 Existing protocol elenents should not be changed unless a protoco
error needs to be corrected.

0 The senantics of existing elenents and val ues should not be
changed.

0 Established rules for formatting and encodi ng nessages and
el ements shoul d not be changed.

o When information elements are found to be obsol ete they can be
mar ked as not used. However, the identifier for that information
element will be marked as reserved. |In that way it cannot be used
in future versions

2. Acknow edgi ng Messages

The CLUE channel is reliable, so there is no need for acknow edgenent
to guarantee delivery. But there is still a need for application-to-
application acknow edgenent to report that the nessage has been

recei ved, parsed, and found to be of an acceptable fornat. One
possibility is to introduce separate ACK and NAK nessages. Anot her
possibility is to add a confirmation el ement to each CLUE nessage, so
that confirmation can be piggybacked on the basic nessages. Sone
alternatives follow. [OIHER PROPOSALS WELCQOME. ]

2.1. Explicit Acknow edgnent of Each Message
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The characteristics of this approach are:

(0]

3. 2.

There are separate request and response nessages. (This is
simlar to SIP.)

Every request nessage expects exactly one response nessage.

Every request nessage carries a sequence nunber that identifies
it.

Each end of the connection assigns sequential sequence nunbers to
the requests it sends.

Every response nessage carries the sequence nunber of the nessage
to which it responds.

Responses are to be sent pronptly upon the receipt of a request.
(Needs nore detail.)

Responses are either ACK or NAK. NAK responses also carry info
describing the error.

Each CONFI GURE nessage is to be understood in the context of the
nmost recent ACKed ADVERTI SEMENT nessage. A CONFlI GURE nessage nay
be rejected if there is an outstandi ng ADVERTI SEMENT for which no
response has been received. (O it may be accepted if the
advertiser is able to do so nmeaningfully.)

Pi ggybacki ng ACK on Requests

The characteristics of this approach are:

(0]

(0]

Every message carries a sequence nunber that identifies it.

Each end of the connection assigns sequential sequence nunbers to
the nmessages it sends.

Every message carries the sequence nunber of the | ast nessage
received and found valid.

If a nessage is received and found invalid, then a NAK nessage is
sent that refers to it and indicates what is wong with it.

If a valid nmessage is received and a new nessage needs to be sent
in response, then the respondi ng nessage inplicitly acknow edges
the prior nessage.

Kyzivat, et al. Expi res January 16, 2014 [ Page 6]



Internet-Draft CLUE Signaling July 2013

o If avalid nessage is received and there is no need to i nmedi ately
send anot her nmessage, then a NO OP nessage is sent to acknow edge
the received nessage. But a NO OP nessage i s never sent in
response to a NO OP nessage.

0 Each CONFI GURE nessage is to be understood in the context of the
nost recent *acknow edged* ADVERTI SEMENT nessage. A CONFlI GURE
message may be rejected if it doesn’t acknow edge the nost
recently sent ADVERTISEMENT. (O it may be accepted if the
advertiser is able to do so neaningfully.)

The general format of every nessage is:

0 sequence # of this nessage

0 sequence # of npbst recently *received* and *vali d* nessage
0 nessage type (ADVERTI SEMENT, CONFI G NO OP, NAK)

o body of the message, according to type

(The exact representation is TBD - by XM. experts.)

There are | oose ends to resolve here. |In particular, howto
acknow edge nessages after NAKi ng one.

3.2.3. Reporting Message Errors

There needs to be a nechanismto report errors with other nessages.
The details of form content, and usage still need to be specified,
and need to be tuned to the details of the protocol. This could use
di stinct nessages or be incorporated into the other nessages. FErrors
this message nust be able to report include:

Syntax error in nessage: The nessage has been di sregarded due to a
syntax error detected at the nessage |level. The nessage does not
conformto the productions of nessages in [Protocol Docunent].
Used when the nmessage cannot be parsed.

Sequencing Error: Sequence nunber has already been used, or is
greater than the expected nunber. (Details of possible errors
depend upon the specific sequence nunbering nmechani sm)

Versi on not supported: This indicates a |lack of support for the
protocol version indicated in the nmessage header of the nessage.
In the case of the version nunber being indicated in the nessage
header, the nessage contents are disregarded.
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Option not supported: This indicates a | ack of support for the
protocol option the used in the nmessage. The nessage contents are
di sregar ded.

Unknown capture identity: The received Configure nessage contains an
unknown capture identity not previously declared by an
Advertisenment. The nmessage contents are disregarded

Invalid identity: The received nmessage contains an invalid capture
identity. For exanple a duplicated Capture scene identity or sone
other semantically incorrect usage. The nessage contents are
di sregar ded.

Invalid value: The received nessage contains an invalid paraneter
value. The value is not according to the protocol definition in
[ protocol docunent] or according the extension docunentation

M ssing elenment: The received nessage is nissing an el ement.
Certain paraneters require multiple values, e.g. Point of capture
requires X Y,Z co-ordinates if one or nore elenents are m ssing
this error code is used.

Conflicting paraneters or values: The received nessage contains
mul tiple values that may not be used together

Invalid capture area: The received nessage defines a capture area
that cannot be rendered in a sensible manner. For exanple the
capture area does not define a quadrilateral region

Invalid point of Iine of capture: The indicated co-ordinate for the
point on line of capture is invalid. For exanple: does not lie
bet ween the point of capture and the area of capture or it is the
same as the point of capture.

Invalid capture scene entry: The nessage contains an invalid capture
scene entry. For exanple the capture scene entry contains nore
than one nedi a type.

Invalid Sinultaneous Set: The sinultaneous set contained in the
message is invalid. For exanple the sinultaneous set refers to an
undefined capture set or does not match the specified capture
scene entries.

Invalid Configuration: The Configure nmessage requests a
configuration that the provider cannot support.
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Invalid Advertisenment reference: The Configure nmessage refers to an
invalid Advertisenent. The nessage refers-to/depends-upon out - of -
dat e ADVERTI SEMENT nessage or provides an invalid reference.

3.3. Stand-al one nessages or deltas?

Each nessage exchanged within a CLUE session could contain a conplete
description of the state it wishes to achieve. O each nessage could
describe just the changes that it w shes to make to the current

state. O the protocol could support both nessage forns. Wich
direction to pursue is TBD

[Paul : while this does need to be decided, it is fundanentally just
an optimzation. |IMDit does not have major inpact on the other
parts of this docunent, so | would prefer to continue deferring it
until we are so far along with the renmi nder of the docunent that we
can no | onger defer it.]

3.4. Message Sequencing

There is a very basic introduction to this topic in section 4
(Overview) of the CLUE Framework [I-D.ietf-clue-framework]. After
renovi ng extraneous material it would | ook |ike:

I
| ADVERTI SEMENT 1 |

|*********************************>|

ADVERTI SEMENT 2

| <*********************************|

| |
CONFI GURE 1 |

| <*********************************|

| CONFI GURE 2 |

|*********************************>|

But we need nmuch nore than this, to show nmultiple CONFI GUREsS per
ADVERTI SEMENT, interleaving of ADVERTI SEMENTs and CONFI GUREs in both
directions, etc.

Message sequenci ng needs to be described at two | evels:

0 Basic sequencing of the CLUE nessages thensel ves, wi thout regard
for the SIP/SDP signaling that may be going on at the same tine.
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This is useful to cover the basic concepts. That should be
covered in this section. It provides context for understanding
the nmore detailed treatnment |ater

This could include sone sinple state nachi nes.

0 Inreality there is a conpl ex dependency between CLUE signaling
and SDP O f er/ Answer exchanges carried in SIP signaling. So there
is a need to describe the valid ways in which these two forns of
signaling interact. That is covered in Section 5.

1. Signaling Changes in Provider State

Once a CLUE session has been established, ADVERTI SEMENTs and

CONFI GUREs exchanged, and nmedia is flowi ng, a provider may experience
a change in state that has an effect on what it wishes or is able to
provide. 1In this case it may need to alter what it is sending and/or
send a new ADVERTI SEMENT. In sone cases it will be necessary to
alter what is being sent without first sending a new ADVERTI SEMENT
and waiting for a CONFI GURE conforming to it.

The following is a non-exhaustive list of situations and reconmended
actions:

0 An advertised capture, that is not currently configured, is no
| onger avail abl e.

To recover fromthis: Send a new ADVERTI SEMENT that omts this
capture.

0 An advertised capture, that has been configured, is no |onger
avai |l abl e.

To recover fromthis: (1) stop transmtting the configured
encodi ng of this capture. (2) Send a new ADVERTI SEMENT that onits
this capture.

o The provider |oses sone resource and nust reduce the frame rate,
frame size, or resolution of a capture encodi ng.

If the reduced values still fall within the advertised val ues for
the capture then the change nmay be made wi thout any further
si gnal i ng.

If the change must be outside the range of what was adverti sed,
then the provider nust cease transmtting the capture encodi ng.
It then nust send a new ADVERTI SEMENT reflecting what it is now
capabl e of delivering.
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o0 New or changed scenes or scene geonetry. For instance, the
addition of a new scene containing presentation captures. Al so,
an MCU may make significant changes in what it advertises as new
endpoints join a conference.

o [Add nore]
3.4.2. Signaling Changes in Consumer State

I f the Consuner for some reason |ooses the CLUE state information how
does it ask for an Advertisenment fromthe provider? There could be
mul tiple possibilities. A error code approach? However error codes
woul d typically be associated with a NACK so it may not be good for a
Config nessage. Maybe send a nessage which neans "send ne a conplete
update". An alternative may be to rel ease the connection or just do
new signaling to establish a new CLUE sessi on.

3.5. Message Transport

CLUE nmessages are transported over a bidirectional CLUE channel. In
a two-party CLUE session, a CLUE channel connects the two endpoints.
In a CLUE conference, each endpoint has a CLUE channel connecting it
to an MCU. (In conferences with cascaded m xers [ RFC4353], two MCUs
will be connected by a CLUE channel .)

3.5.1. CLUE Channel Lifetine

The transport nmechani smused for CLUE nessages is DILS/ SCTP as
specified in [I-D.tuexen-tsvwg-sctp-dtls-encaps] and
[I-Dietf-music-sctp-sdp]. A CLUE channel consists of one SCTP
streamin each direction over a DTLS/ SCTP session. The nmechani sm for
est abli shing the DILS/ SCTP session is described in Section 4.

The CLUE channel will wusually be offered during the initial SIP
INVITE, and renain connected for the duration of the CLUE/ SIP
session. However this need not be the case. The CLUE channel may be
established nid-session after desire and capability for CLUE have
been deternined, and the CLUE channel nmay be dropped mid-call if the
desire and/or capability to support it is |ost.

There nay be cases when it becones necessary to "reset" the CLUE
channel. This by be as a result of an error on the underlying SCTP
associ ation, a need to change the endpoi nt address of the SCTP
associ ation, |loss of CLUE protocol state, or something el se TBD

The preci se nechani sns used to deternmine when a reset is required,
and how to accomplish it and return to a well defined state are TBS
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3.5.2. Channel Error Handling

We will need to specify behavior in the face of transport errors that
are so severe that they can’t be nanaged via CLUE nessaging within
the CLUE channel. Sone errors of this sort are:

0 Unable to establish the SCTP association after signaling it in
SDP.

0 CLUE channel setup rejected by peer
0 Error reported by transport while witing nessage to CLUE channel

0 Error reported by transport while readi ng message from CLUE
channel

o Tinmeout - overdue acknow edgenent of a CLUE nessage.
(Requirenments for now soon a message nust be responded to are
TBD.)

o Application fault. CLUE protocol state |ost.

The worst case is to drop the entire CLUE call. Another possibility
is to fall back to legacy conpatibility node. O perhaps a "reset"
can be done on the protocol. E. g. this mght be acconplished by
sending a new O A and establishing a replacement SCTP associ ati on.
O a new CLUE channel m ght be established within the existing SCTP
associ ati on.

3.6. CLUE Messages

CLUE nessages are encoded in XM.. The Data Mdel

[1-D. presta-cl ue-dat a- nodel -schenma] defines many/ nost of the el enents
fromwhi ch CLUE nessages are conposed. This docunent specifies an
XM. scherma that contains an el enent definition for each CLUE nessage,
with much of the content of those el enents being drawn fromthe Data
Model

3.6.1. ADVERTI SEMENT Message
Thi s message contains XM representations of captures, capture
scenes, encodi ng groups, and sinultaneous sets using the types
defined for those in the Data Mde
[I-D. presta-cl ue-dat a- nodel - scheng] .

The XML definition for this is el ement <advertisement> in section
Section 3.7
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[[ Currently this does not contain any representation of encodings.
It assumes those will be defined in SDP. ]]

3.6.2. CONFlI GURE Message

Thi s nessage optionally contains an XM. representations of
capt ur eEncodi ngs using the type defined in the Data Model
[1-D. presta-clue-data-nodel -schema]. A configure nmessage with no
capt ur eEncodi ngs indicates that no captures are requested.

[[ I't currently also contains a reference to the request nunber of
the advertisenent it is based upon. Wether this should be present,
or if it should inplicitly reference the nost recently acknow edged
advertisenent is TBD. ]]

The XML definition for this is elenent <configure> in section
Section 3.7

3.6.3. ACK Message
Need for, and details of, the ACK nessage are TBD.

The XM. el enent <response> in section Section 3.7 could serve as the
representation, either with no reason elenent, or a reason el enent
with a special val ue.

3.6.4. NAK Message
Need for, and details of, the NACK nessage are TBD.

The XML el ement <response> in section Section 3.7 could serve to as
the representation, with the reason el ement providing the details.
Then the code value in the reason el enent should map to the errors in
section Section 3.2.3.

3.7. Message Syntax

[[ The following is a first cut at a schena for the actual nessages
in the clue protocol. 1t uses <encodi ngG oups> fromthe data nodel
but not <encodings>  Rather, it assunes that encodi ngs are descri bed
in SDP as mlines with a text identifier, and that the identifier has
the same value as the encodi ngl Ds enbedded in the <encodi ngG oups>.
If we stick with this the data nodel should be adjusted to agree, but
until then it should "work". The SDP encoding of the identifier is
proposed to be "a=label: 1D, though "a=md:ID is another candidate.

1]
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For now there only <advertisement> and <configure> are defined. More
messages will be needed for acknow edgnent.

<?xm version="1.0" encodi ng="UTF-8" ?>
<xs:schema
t ar get Namespace="urn: i etf: params: xm : ns: cl ue- nessage”
xm ns:tns="urn:ietf:parans: xm :ns: cl ue- ressage"
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schenma"
xm ns: dme"urn:ietf:paranms: xm : ns: cl ue-i nfo"
xm ns="urn:ietf:parans: xm : ns: cl ue- nessage”
el ement For mDef aul t =" qual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed" >

<!-- Inport data nodel schema -->
<xs:inport namespace="urn:ietf:paranms: xm :ns:cl ue-info"
schenmalLocati on="cl ue- dat a- nodel - 04-wi p. xsd"/ >

<l-- ELEMENT DEFINITIONS -->

<xs: el enent name="advertisenent" type="advertisement MessageType"/>
<xs: el enent name="configure" type="configureMessageType"/>
<xs: el enent name="response" type="responseMessageType"/>

<!-- CLUE MESSAGE TYPE -->
<xs: conpl exType nanme="cl ueMessageType" abstract="true">
<XS:sequence>
<!-- mandatory fields -->
<!-- TBS: version info -->
</ xs: sequence>
</ xs: conpl exType>

<l-- CLUE REQUEST MESSAGE TYPE -->
<xs: conpl exType nanme="cl ueRequest MessageType" abstract="true">
<xs: conpl exCont ent >
<xs: extensi on base="cl ueMessageType" >
<XS:sequence>
<!-- mandatory fields -->
<xs: el enent name="request Nunber" type="xs:integer"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<!-- CLUE RESPONSE MESSAGE TYPE -->
<xs: conpl exType nane="cl ueResponseMessageType" >
<xs: conpl exCont ent >
<xs: extensi on base="cl ueMessageType" >
<XS:sequence>
<!-- mandatory fields -->
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<xs: el enent name="request Nunber" type="xs:integer"/>
<!-- optional fields -->
<xs: el enent nanme="reason" type="reasonType" nmi nCccurs="0"/>
<XS:any nanespace="##ot her"
processCont ent s="| ax" m nCccurs="0"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<!-- CLUE ADVERTI SEMENT MESSAGE TYPE -->
<xs: conpl exType name="adverti senent MessageType" >
<xs: conpl exCont ent >
<xs: ext ensi on base="cl ueRequest MessageType" >
<XS:sequence>
<!-- mandatory fields -->
<xs: el enent nane="nedi aCapt ur es"
t ype="dm nmedi aCapt ur esType"/ >
<xs: el enent nanme="encodi ngG oups"
type="dm encodi ngG oupsType"/ >
<!-- The encodings are defined via identifiers in the SDP
referenced in encodi ngG oups -->
<xs: el enent nane="capt ureScenes"
type="dm capt ur eScenesType"/ >
<!-- optional fields -->
<xs: el enent name="si nul t aneousSet s"
type="dm si nul t aneousSet sType" m nCccurs="0"/>
<XS:any nanespace="##ot her"
processCont ent s="| ax" m nCccurs="0"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<!-- CLUE CONFI GURE MESSAGE TYPE -->
<xs: conpl exType nanme="confi gureMessageType" >
<xs: conpl exCont ent >
<xs: extensi on base="cl ueRequest MessageType" >
<XS:sequence>

<!-- mandatory fields -->
<xs: el enent name="adverti sement Nunber" type="xs:integer"/>
<!-- advertisenment Nunber is requestNunber
of the advertisenent-->
<!-- optional fields -->

<xs: el enent nanme="capt ur eEncodi ngs"
t ype="dm capt ur eEncodi ngsType" m nCccurs="0"/>
<XS:any nanespace="##ot her"
processCont ent s="| ax" m nCccurs="0"/>
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</ xs: sequence>

</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<l-- REASON TYPE -->
<xs: conpl exType nane="reasonType" >
<xs: si npl eCont ent >
<xs: extension base="xs:string">
<xs:attribute type="xs:short" nane="code" use="required"/>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>

</ xs: schenma>

3.8. Message Framing

Message framing is provided by the SCTP transport protocol. Each
CLUE nmessage is carried in one SCTP nessage

3.9. other

4. CLUE use of SDP O A

4.1. Establishing the CLUE channe
The CLUE channel is usually offered in the first SIP O A exchange
between two parties in an intended CLUE session. The offer of the
CLUE channel is the indicator that this SIP session is proposing to

establish a CLUE sessi on.

(However it is also acceptable to start with a non-CLUE SIP session
and upgrade it to a CLUE session later.)

The mechani sm for negotiating a DILS/ SCTP connection is specified in
[I-D.ietf-nmusic-sctp-sdp]. We need to specify how to select the
specific pair of SCTP streans that conprise the CLUE channel
The presence of an active mline for the CLUE channel in an SDP offer
is an indication that the offer that the sender is CLUE-capable and
hence can understand CLUE-specific syntax.

4.2. Representing CLUE Encodings in SDP

Many CLUE constructs have no good analog in SDP. Entities such as
"captures’, which describe spatial and other properties of a capture
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source such as a canera, are not tied directly to RTP streans, do not
have negoti ated properties and woul d prove a significant challenge to
represent in SDP syntax (while also greatly increasing the size of

t he SDP)

However, two entities defined in the CLUE Franmework
[I-D.ietf-clue-framework] are a much closer fit for SDP: Encodi ngs
and Encoding Groups. Both describe RTP nedia properties and
limtations, though unlike nost SDP usage they describe the sender’s
capabilities, not the receiver’s. Representing encodings in CLUE
splits media limtations across two protocols, and risks duplicated
and potentially contradictory information being sent in CLUE and SDP
As such we are exploring representing this information in SDP, with
the decision to convey themin the CLUE nessages only to be made if
the SDP approach proves inpractical

This draft presents an attenpt to describe CLUE encodings in SDP. As
a decision has not yet been reached on how nultipl exed RTP streans
are to be expressed in SDP, at this stage the draft does so w thout
mul ti pl exi ng, using existing SDP attributes, with a seperate "ni' |ine
and hence port per unidirectional RTP stream This is done with the
under st andi ng that when a decision is reached on new syntax for

mul tiplexing RTP streans in SDP the CLUE SDP signaling will be
nodified to use it. Further, the framework document states that the
mul ti pl exi ng of streans by an inplenentation is optional, and in the
case of a disaggregated system with nmedia streans going to different
addresses, may not be possible.

Wth the current schene of using existing syntax, an encoding is
specified in SDP as a unicast "nm line, which MJUST be narked as
sendonly with the "a=sendonly" attribute or as inactive with the
"a=inactive" attribute. The encoder capabilities of the streamare
defined here using existing syntax; for instance, for H 264 see Table
6 in [RFC6184] for a list of valid parameters for representing
encoder sender streamlinits.

Every "m' line representing a CLUE encodi ng SHOULD contain a "l abel "
attribute as defined in [RFC4574]. This label is used to identify
the encodi ng by the sender in CLUE Advertisenent nessages and by the
receiver in CLUE Configure nessages.

A receiver who wi shes to receive a CLUE streamvia this encoding
requires a matching "a=recvonly" "m line. As well as the nornal
restrictions defined in [ RFC3264] medi a MJUST NOT be sent on this
streamuntil the sender has received a valid CLUE Configure nmessage
specifying the capture to be used for this stream
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4.3. Representing CLUE Encoding G oups in SDP

As per the previous section, there woul d be advantages to conveying
encodi ng group information in SDP. However, with current SDP syntax
there is no way to express the encoding group linmts defined in the
Data Mbdel [I-D. presta-clue-data-nodel-schema]. As such the current
draft keeps encoding groups as part of the Advertisement nmessage for
the time being.

4.4, Signaling CLUE control of "nm' lines

In many cases an inplenmentation may wish to m x nmedia channel s that
are under CLUE control with those that are not. It may want to
ensure that there are non-CLUE streams for purposes of
interoperability, or that can provide nedia fromthe start of the
call before CLUE negotiation conpletes, or because the inplenentation
wants CLUE-controlled video but traditional audio, or for any other
reasons.

VWhich "m' lines in an SDP body are under control of the CLUE channe
is signalled via the SDP G oupi ng Framework [RFC5888]. Devices that
wi sh to negotiate CLUE MJUST support the grouping framework.

A new semantic for the "group" session-level attribute, "CLUE", is
used to signal which "m' lines are under the control of a CLUE
channel . As per the framework, all of the "m' lines of a session

description that uses "group” MJST be identified with a "md"
attribute whether they are controlled by CLUE or not. The "md" id
of any "m' lines controlled by a CLUE channel MJST be included in the
"CLUE" group attribute alongside the "nid" id of the CLUE channe
controlling them

The CLUE group MJUST NOT include nore than one "nt line for a CLUE
channel. If a CLUE channel is part of the CLUE group attribute other
media "ni' lines included in the group are under the control of that
CLUE channel ; media MJUST NOT be sent or received on these "n' |ines
until the CLUE channel has been negotiated and negoti ati on has taken

pl ace as defined in this docunment. |If no CLUE channel is part of the
CLUE group attribute then nmedia MUST NOT be sent or received on these
"m' |ines.

"m' lines not specified as under CLUE control follow normal rules for
medi a streans negotiated in SDP as defined in docunments such as
[ RFC3264] .

An SDP MAY include nore than one group attribute with the "CLUE"

semantic. An "md" id for a given "nf line MJUST NOT be included in
nore than one CLUE group.
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4.5. Ensuring interoperability with non-CLUE devices

A CLUE-capabl e device sending an initial SDP offer SHOULD include an
"m' line for the CLUE channel, but SHOULD NOT i nclude any other CLUE-
controlled "m' lines. Once each side of the call is aware that the
other side is CLUE-capable a new O A exchange MAY be used to add
CLUE-controlled "n' |ines.

5. Interaction of CLUE and SDP negoti ations

I nformation about nedia streans in CLUE is split between two nessage
types: SDP, which defines nedia addresses and limts, and the CLUE
channel, which defines properties of capture devices avail able, scene
i nformati on and additional constraints. As a result certain
operations, such as advertising support for a new transm ssible
capture with associated stream cannot be perforned atomically, as
they require changes to both SDP and CLUE nessagi ng.

This section defines how the negotiation of the two protocols

i nteract, provides some reconmendations on dealing with intermediary
stages in non-atonic operations, and mandates additional constraints
on when CLUE-configured nedia can be sent.

5.1. Independence of SDP and CLUE negoti ation

To avoid conplicated state machines with the potential to reach
invalid states if messages were to be lost, or be rewitten en-route
by mi ddl e boxes, the current proposal is that SDP and CLUE nessages
are independent. The state of the CLUE channel does not restrict
when an inplenentation may send a new SDP offer or answer, and

i kewi se the inplementation’s ability to send a new CLUE
Advertisenment or Configure nmessage is not restricted by the results
of or the state of the npbst recent SDP negotiation

The prinmary inplication of this is that a device nmay receive an SDP
with a CLUE encoding it does not yet have capture information for, or
receive a CLUE Configure nessage specifying a capture encoding for
whi ch the far end has not negotiated a nedia streamin SDP

CLUE nessages contain an Encodingl D which is used to identify a
specific encoding in SDP. The non-atonic nature of CLUE negotiation
means that a sender nay wi sh to send a new Advertisenment before the
correspondi ng SDP nessage. As such the sender of the CLUE message
MAY i ncl ude an Encodi ngl D whi ch does not currently match an extant id
i n SDP.

5.2. Recommendations for operating with non-atom c operations
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General ly, inplenmentations that receive messages for which they have
i nconplete informati on SHOULD wait until they have the corresponding
i nformati on they | ack before sendi ng messages to nake changes rel ated
to that information. For instance, an inplenentation that receives a
new SDP of fer with three new "a=sendonly" CLUE "m' |lines that has not
recei ved the correspondi ng CLUE Adverti senent providing the capture

i nformati on for those streanms SHOULD NOT i ncl ude correspondi ng
"a=recvonly" lines in its answer, but instead should make a new SDP
offer when and if a new Advertisenment arrives with captures rel evant
to those encodi ngs.

Because of the constraints of offer/answer and because new SDP
negoti ati ons are generally nore 'costly’ than sending a new CLUE
message, inplenmentations needing to nmake changes to both channels
SHOULD prioritize sending the updated CLUE nessage over sending the
new SDP nessage. The aimis for the recipient to receive the CLUE
changes before the SDP changes, allowing the recipient to send their
SDP answers wi thout inconplete information, reducing the nunber of
new SDP of fers required

5.3. Constraints on sending nedia

Whil e SDP and CLUE nessage states do not inpose constraints on each
ot her, both inpose constraints on the sending of nmedia - nmedia MJUST
NOT be sent unless it has been negotiated in both CLUE and SDP: an

i mpl ement ati on MUST NOT send a specific CLUE capture encodi ng unl ess
its nost recent SDP exchange contains an active nmedia channel for
that encoding AND the far end has sent a CLUE Configure nessage
specifying a valid capture for that encoding.

6. Exanple: A call between two CLUE-capabl e endpoints

This exanple illustrates a call between two CLUE-capabl e endpoints.
Alice, initiating the call, is a systemwth three caneras and three
screens. Bob, receiving the call, is a systemwith two caneras and

two screens. A call-flow diagramis presented, followed by an
sunmary of each nmessage

To manage the size of this section only video is considered, and SDP

snippets only illustrate video 'm lines. ACKs are not discussed.
Fomm e e e o - + B +
| Alice | | Bob |
I I I I
[ R S + +--- o= +--- o= +
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In INVITE 1, Alice sends Bob a SIP INVITE including in the SDP body
the basilar audio and video capabilities ("BASIC SDP") and the
i nformati on needed for opening a control channel to be used for CLUE

pr ot ocol

COVEDI A approach ("COVEDI A") for DTLS/ SCTP channe

[I-D.ietf-nmusic-sctp-sdp].

messages exchange, according to what is envisioned in the

A sni ppet of the SDP showi ng the

grouping attribute and the video mline are shown below (md 3
represents the CLUE channel):

é;éroup:CLUE 3
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mevi deo 6002 RTP/ AVP 96

a=rtpmap: 96 H264/ 90000

a=fmt p: 96 profile-1evel -id=42e016; max- nbps=108000; max- f s=3600
a=sendr ecv

a=md: 2

Bob responds with a simlar SDP (200 OK 1); due to their simliarity
no SDP snippet is shown here. Alice and Bob are each able to send a
single audi o and vi deo stream (whether they choose to send this
initial media before CLUE has been negotiated is inplenentation-
dependent). This is illustrated as MED A 1.

Wth the successful initial A Alice and Bob are also free to
negotiate the CLUE channel. Once this is successfully established
CLUE negotiation can begin. This is illustrated as CLUE CHANNEL
ESTABLI SHED.

Al'i ce now sends her CLUE Advertisenent (ADVERTI SEMENT 1). She
advertises three static captures representing her three caneras. She
al so includes switched captures suitable for twd- and one-screen
systens. All of these captures are in a single capture scene, with
sui tabl e capture scene entries to tell Bob that he should either
subscribe to the three static captures, the two switched capture view
or the one switched capture view. Alice has no simultaneity
constraints, so includes all six captures in one sinultaneous set.
Finally, Alice includes an encoding group with three encoding |Ds:
"encl", "enc2" and "enc3". These encoding ids aren't currently
valid, but will match the next SDP offer she sends.

Bob received ADVERTI SEMENT 1 but does not yet send a Configure
message, because he has not yet received Alice’ s encoding
informati on, so as yet he does not know if she will have sufficient
resources to send himthe two streans he ideally wants at a quality
he is happy wth.

Bob al so sends his CLUE Advertisenment (ADVERTI SEMENT 2). He
advertises two static captures representing his canmeras. He al so

i ncludes a single conposed capture for single-screen systens, in
which he will conposite the two canera views into a single video
stream Al three captures are in a single capture scene, wth

sui tabl e capture scene entries to tell Alice that she should either
subscribe to the two static captures, or the single conposed capture.
Bob al so has no sinultaneity constraints, so includes all three
captures in one sinultaneous set. Bob also includes a single
encoding group with two encoding IDs: "foo" and "bar".
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Simlarly, Alices receives ADVERTI SEMENT 2 but does not yet send a
Confi gure nessage, because she has not yet received Bob's encoding
i nformation.

Al'ice now sends INVITE 2. She nmaintains the sendrecv audio, video
and CLUE mlines, and she adds three new sendonly mlines to
represents the maxi numthree encodi ngs she can send. Each of these
m|ines has a | abel corresponding to one of the encoding ids from
ADVERTI SEMENT 1. Each also has its nmd added to the grouping
attribute to show they are controlled by the CLUE channel. A sni ppet
of the SDP showi ng the grouping attribute and the video mlines are
shown below (nmid 3 represents the CLUE channel):

a=group: CLUE 3 4 5 6

mevi deo 6002 RTP/ AVP 96

a=rtpmap: 96 H264/ 90000

a=fm p: 96 profile-level -id=42e016; max- nbps=108000; max- f s=3600
a=sendr ecv

a=md: 2

mevi deo 6004 RTP/ AVP 96
a=rtpmap: 96 H264/ 90000

a=fm p: 96 profile-level-id=42e016
a=sendonl y

a=m d: 4

a=| abel : encl

mevi deo 6006 RTP/ AVP 96
a=rtpmap: 96 H264/ 90000

a=fmp: 96 profile-1evel-id=42e016
a=sendonl y

a=m d: 5

a=| abel : enc2

mevi deo 6008 RTP/ AVP 96
a=rtpmap: 96 H264/ 90000

a=fmp: 96 profile-level-id=42e016
a=sendonl y

a=m d: 6

a=| abel : enc3

Bob now has all the informati on he needs to decide which streans to
configure. As such he now sends CONFI GURE 1. This requests the pair
of switched captures that represent Alice’ s scene, and he configures
themwi th encoder ids "encl" and "enc2"
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Alice receives Bob's nessage CONFI GURE 1 but does not yet send the
capture encodi ngs specified, because at this stage Bob hasn’t
negotiated the ability to receive these streans in SDP

Bob now sends his SDP answer as part of 200 OK 2. Al ongside his
original audio, video and CLUE mlines he includes two active
recvonly mlines and a zeroed mline for the third. He adds their
m d values to the grouping attribute to show they are controll ed by
the CLUE channel. A snippet of the SDP show ng the grouping
attribute and the video mlines are shown below (nmd 100 represents
the CLUE channel):

a=group: CLUE 11 12 100

mevi deo 58722 RTP/ AVP 96

a=rtprmap: 96 H264/ 90000

a=fntp:96 profile-level-id=42e016; nax- nbps=108000; nax- f s=3600
a=sendr ecv

a=m d: 10

nrvi deo 58724 RTP/ AVP 96

a=rtprmap: 96 H264/ 90000

a=fntp:96 profile-level-id=42e016; nax- nbps=108000; nax- f s=3600
a=recvonly

a=md: 11

nrvi deo 58726 RTP/ AVP 96

a=rtprmap: 96 H264/ 90000

a=fntp:96 profile-level-id=42e016; nmax- nbps=108000; nax- f s=3600
a=recvonly

a=md: 12

nevi deo 0 RTP/ AVP 96

On receiving 200 K 2 from Bob Alice is now able to send the two
streanms of video Bob requested - this is illustrated as MEDI A 2.

The constraints of offer/answer neant that Bob coul d not include his
encoder information as new mlines in 200 OK 2. As such Bob now
sends INVITE 3 to generate a new offer. Along with all the streans
from200 OK 2 Bob also includes two new sendonly streans. Each
stream has a | abel corresponding to the encoding ids in his

ADVERTI SEMENT 2 nessage. He also adds their md values to the
grouping attribute to show they are controlled by the CLUE channel

A sni ppet of the SDP showi ng the grouping attribute and the video
m|ines are shown below (md 100 represents the CLUE channel):
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a=group: CLUE 11 12 13 14 100

mevi deo 58722 RTP/ AVP 96

a=rtprmap: 96 H264/ 90000

a=fntp:96 profile-level-id=42e016; max- nbps=108000; nax- f s=3600
a=sendr ecv

a=m d: 10

mevi deo 58724 RTP/ AVP 96
a=rtprmap: 96 H264/ 90000

a=fntp:96 profile-level-id=42e016; nmax- nbps=108000; nax- f s=3600
a=recvonly

a=md: 11

mevi deo 58726 RTP/ AVP 96

a=rt pnmap: 96 H264/ 90000

a=fmp: 96 profile-level-id=42e016; nmax- nbps=108000; nmax- f s=3600
a=recvonly

a=md: 12

mevi deo 0 RTP/ AVP 96

mevi deo 58728 RTP/ AVP 96

a=rt pnmap: 96 H264/ 90000

a=fmp: 96 profile-level-id=42e016
a=sendonly

a=l abel : f oo

a=m d: 13

mevi deo 58730 RTP/ AVP 96

a=rt pnmap: 96 H264/ 90000

a=fmp: 96 profile-level-id=42e016
a=sendonly

a=l| abel : bar

a=m d: 14

Havi ng received this Alice now has all the information she needs to
send CONFI GURE 2. She requests the two static captures fromBob, to
be sent on encodings "foo" and "bar".

Bob receives Alice’'s nessage CONFI GURE 2 but does not yet send the
capture encodi ngs specified, because Alice hasn't yet negotiated the
ability to receive these streans in SDP

Al'ice now sends 200 OK 3, matching two recvonly mlines to Bob's new
sendonly lines. She includes their md values in the grouping
attribute to show they are controlled by the CLUE channel. A sni ppet
of the SDP showi ng the grouping attribute and the video mlines are
shown below (nmid 3 represents the CLUE channel):
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7

a=group: CLUE 3 4 5 7 8

mevi deo 6002 RTP/ AVP 96

a=rtprmap: 96 H264/ 90000

a=fntp:96 profile-level-id=42e016; max- nbps=108000; nax- f s=3600
a=sendr ecv

a=md: 2

nrvi deo 6004 RTP/ AVP 96
a=rtprmap: 96 H264/ 90000

a=fntp:96 profile-level-id=42e016
a=sendonly

a=md: 4

a=l abel : enc1

nrvi deo 6006 RTP/ AVP 96
a=rtprmap: 96 H264/ 90000

a=fntp:96 profile-level-id=42e016
a=sendonly

a=md: 5

a=| abel : enc2

nrvi deo 0 RTP/ AVP 96

mevi deo 6010 RTP/ AVP 96
a=rtprmap: 96 H264/ 90000

a=fntp:96 profile-level-id=42e016; nax- nbps=108000; nax- f s=3600
a=recvonly

a=md: 7

nrvi deo 6012 RTP/ AVP 96
a=rtprmap: 96 H264/ 90000

a=fntp:96 profile-level-id=42e016; nmax- nbps=108000; nax- f s=3600
a=recvonly

a=md: 8

Finally, on receiving 200 OK 3 Bob is now able to send the two
streans of video Alice requested - this is illustrated as MEDI A 3.

Both sides of the call are now sending nultiple video streams with
their sources defined via CLUE negotiation. As the call progresses
either side can send new Advertisenment or Configure or new SDP
negotiati on to add, renove or change what they have avail able or want
to receive.

Exanpl e: A call between a CLUE and non- CLUE- capabl e endpoi nt
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In this brief exanple Alice is a CLUE-capabl e endpoi nt naking a cal
to Bob, who is not CLUE-capable, i.e., it is not able to use the CLUE

pr ot ocol
Hommmmm + R R +
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In INVITE 1, Alice sends Bob a SIP INVITE including in the SDP body
the basilar audio and video capabilities ("BASIC SDP') and the

i nformati on needed for opening a control channel to be used for CLUE
prot ocol nessages exchange, according to what is envisioned in the
COVEDI A approach ("COMVEDI A') for DTLS/ SCTP channe
[I-D.ietf-music-sctp-sdp]. A snippet of the SDP show ng the
grouping attribute and the video mline are shown below (nmid 3
represents the CLUE channel):

é;éroup:CLUE 3
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10.

11.

mevi deo 6002 RTP/ AVP 96

a=rtpmap: 96 H264/ 90000

a=fmt p: 96 profile-level-id=42e016; nax- nbps=108000; nmax- f s=3600
a=sendrecv

a=md: 2

Bob is not CLUE capable, and hence does not recognize the "CLUE"
semantic for the grouping attribute, not does he support the CLUE
channel. He responds with an answer with audio and video, but with
the CLUE channel zeroed.

Fromthe lack of the CLUE channel Alice understands that Bob does not
support CLUE, or does not wish to use it. Both sides are now able to
send a single audio and video streamto each other. Alice at this
poi nt begins to send her fallback video: in this case likely a

swi tched vi ew from whi chever canera shows the current | oudest

partici pant on her side.

CLUE requirenents on SDP O A

The current proposal calls for a new "CLUE" semantic for the SDP
G oupi ng Framewor k [ RFC5888] .

Any ot her SDP extensions required to support CLUE signaling should
al so be specified here. Then we will need to take action within
MMUSI C to nake those happen. This section should be enpty and
removed before this docunent beconmes an RFC

NOTE: The RTP mappi ng docunent [|-D.even-clue-rtp-mapping] is also
likely to call for SDP extensions. W wll have to reconcile howto
coordi nate these two documents.
SI P Signaling
(Pl acehol der) This may be unremarkable. If so we can drop it.
Interoperation with Legacy SIP Devices
This may just describe how the degenerate form of the genera
mechani sms work for |egacy devices. O it may describe special case
handl i ng that we mandate as part of CLUEE O it may just discuss

non- normative things for inplenmentors shoul d consider

CLUE over RTCWEB

Kyzivat, et al. Expi res January 16, 2014 [ Page 29]



Internet-Draft CLUE Signaling July 2013

W may want to rule this out of scope for now But we should be

t hi nki ng about this.

12. Open | ssues

Here are issues pertinent to signaling that need resol ution

Resol ution will probably result in changes sonmewhere in this

docunent, but may al so inpact other docunents.

0 Wiile the preference is to nultiplex nultiple capture encodi ngs
over a single RTP session, this will not always be desirable or
possi ble. The factors that prevent nultiplexing may cone from
either the provider or the consunmer. So the extent of
mul ti pl exi ng nmust be negotiated. The decision about how to
mul ti plex affects the nunber and grouping of mlines in the SDP
The endpoint of a CLUE session that sends an offer needs to know
the mappi ng of capture encodings to mlines for both sides.
AFAI K this issue hasn’t yet been considered at all

o0 The current method for expressing encodings in SDP linmits the
paraneters avail abl e when descri bing H264 encoder capabilities to
those defined in Table 6 in [ RFC6184]

13. What el se?
14. Acknow edgenent s

The team focusing on this draft consists of: Roni Even, Rob Hansen
Christer Hol nberg, Paul Kyzivat, Sinon Pietro-Romano, Roberta Presta.

Christian Groves has contributed detail ed comments and suggesti ons.

The aut hor |ist should be updated as people contribute substanti al
text to this docunent.

15. | ANA Consi derations
TBD

16. Security Considerations
TBD

17. Change History

-03:
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18.

18.

* Added a syntax section with an XML schema for CLUE messages.
This is a strawhorse, and is very inconmplete, but it
establishes a tenplate for doing this based on el enents defined
in the data nodel. (Thanks to Roberta for help with this!)

* Did sone rewording to fit the syntax section in and reference
it.

* Didsonme relatively mnor restructuring of the docunent to nake
it flow better in a |ogical way.

-02: A bunch of revisions by pkyzivat:

* Mved roberta’s call flows to a nore appropriate place in the
docunent .

* New section on versioning.
* New section on NAK.
* A couple of possible alternatives for nessage acknow edgment .

* Sone discussion of when/how to signal changes in provider
state.

* Some di scussion about the handling of transport errors.
* Added a change history section

These were devel oped by Lennard Xiao, Christian G oves and Paul
so added Lennard and Christian as authors.

-01: Updated by roberta to include sone sanple call flows.

-00: Initial version by pkyzivat. Established general outline for
t he document, and specified a few things thought to represent wgy
consensus.
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Abst ract

Thi s docunment specifies how CLUE-specific signaling such as the CLUE
protocol [I-D.presta-clue-protocol] and the CLUE data channe
[I-D.ietf-clue-datachannel] are used with each other and with

exi sting signaling nechanisns such as SIP and SDP to produce a

tel epresence call.

Status of this Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute
wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft documents valid for a maxi num of six nonths
and nmay be updated, replaced, or obsoleted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”

This Internet-Draft will expire on COctober 13, 2014.
Copyright Notice

Copyright (c) 2014 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunment is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these documents
carefully, as they describe your rights and restrictions with respect
to this docunent. Code Conponents extracted fromthis docunent nust
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1. Introduction

To enable devices to participate in a telepresence call, selecting
the sources they wish to view, receiving those nedia sources and

di splaying themin an optinmal fashion, CLUE involves two principa
and inter-related protocol negotiations. SDP, conveyed via SIP, is
used to negotiate the specific nmedia capabilities that can be
delivered to specific addresses on a device. Meanwhile, a CLUE
protocol [I-D.presta-clue-protocol], transported via a CLUE data
channel [I-D.ietf-clue-datachannel], is used to negotiate the capture
sources available, their attributes and any constraints in their use,
al ong whi ch which captures the far end provides a device wi shes to
receive.

Beyond negotiating the CLUE channel, SDP is al so used to negotiate
the details of supported nedia streanms and the maxi num capability of
each of those streams. As the CLUE Franework
[I-D.ietf-clue-framework] defines a manner in which the media

provi der expresses their maxi nrum encodi ng capabilities, SDP is also
used to express the encoding linmits for each potential encoding.

Backwar ds-conpatibility is an inportant consideration of the
docunent: it is vital that a CLUE-capabl e device contacting a device
that does not support CLUE is able to fall back to a fully functiona
non- CLUE call. The docunent al so defines how a non-CLUE call may be
upgraded to CLUE in md-call, and sinilarly how CLUE functionality
can be renoved md-call to return to a standard non-CLUE call.

This docunent originally also defined the CLUE protocol itself.
These details have nostly been split out into
[1-D. presta-clue-protocol] and expanded, but at present sone details
remain in this docunent.

2. Term nol ogy
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [RFC2119].

This docunent draws liberally fromthe term nol ogy defined in the
CLUE Framework [I-D.ietf-clue-framework].

G her terns introduced here:
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CLUE data channel: A reliable, bidirectional, transport mechanism
used to convey CLUE nessages. See [|I-D.ietf-clue-datachannel] for
nmore details.

CLUE- capabl e device: A device that supports the CLUE data channe
[I-D.ietf-clue-datachannel], the CLUE protoco
[1-D. presta-clue-protocol] and the principles of CLUE negotiation

CLUE- enabl ed device: A CLUE-capabl e device that w shes to negotiate
a CLUE data channel and send and/or receive CLUe-controlled mnedia.

Non- CLUE device: A device that supports standard SIP and SDP, but
ei ther does not support CLUE, or that does but does not currently
wi sh to invoke CLUE capabilities.

CLUE-controlled media: A nmedia "m line that is under CLUE control
the capture source that provides the nedia on this "m' line is
negotiated in CLUE. There is a correspondi ng "non- CLUE-
controlled" nedia term See Section 4 for details of how this
control is signalled in SDP

3. Media Feature Tag Definition

The "sip.tel epresence” nedia feature tag indicates support for CLUE
A CLUE- capabl e device SHOULD include this nedia feature tag inits
REAQ STER requests and OPTION responses. |t SHOULD al so include the
medi a feature tag in INVITE and UPDATE [ RFC3311] requests and
responses.

Presence of the nedia feature tag in the contact field of a request
or response can be used to determne that the far end supports CLUE

4. SDP G oupi ng Framewor k TELEPRESENCE Extension Semantics

4.1. GCenera

This section defines a new SDP G oupi ng Framework extension
TELEPRESENCE

The TELEPRESENCE extension can be indicated using an SDP sessi on-
| evel "group’ attribute. Each SDP nmedia "m line that is included in
this group, using SDP nedia-level md attributes, is CLUE-controlled,
by a CLUE data channel also included in this TELEPRESENCE group

4.2. The CLUE data channel and the TELEPRESENCE groupi ng semantic
The CLUE data channel [I-D.ietf-clue-datachannel] is a bidirectiona
SCTP over DTLS channel used for the transport of CLUE nessages. This

channel nust be established before CLUE protocol nessages can be
exchanged and CLUE-control |l ed nedia can be sent.
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The data channel is a generic transport that is not specific to CLUE
- if a device wishes to use the CLUE protocol on the data channel it
MUST i ncl ude a TELEPRESENCE group in the SDP and include the "m d" of
the "m' line for the data channel in that group. A TELEPRESENCE grup
MUST NOT include the "nmd"s for nore than one data channel, and the
data channel "m d" MJST NOT be included in nore than one TELEPRESENCE

gr oup.

Presence of the data channel in a CLUE group in an SDP offer or
answer al so serves, along with the 'sip.telepresence’ nedia feature
tag, as an indication that the device supports CLUE and w shes to
upgrade the call to include CLUE-controlled nmedia. A CLUE-enabled
devi ce SHOULD include a data channel "ni line in offers and, when
al | oned by [ RFC3264], answers.

4.3. CLUE-controlled nedia and the TELEPRESENCE groupi ng semantic

CLUE-controlled media lines in an SDP are "ni' lines in which the
content of the media streans to be sent is negotiated via the CLUE
protocol [|-D.presta-clue-protocol]. For an "nmi' line to be CLUE-
controlled, its "m d* value MJST be included in a TELEPRESENCE group
CLUE-controlled media line "md"s MJUST NOT be included in nore than
one TELEPRESENCE group

CLUE-controlled nmedia is controlled by the CLUE protocol as
negoti ated on the CLUE data channel with an "nmid" included in the
TELEPRESENCE group. If no data channel is included in the group the

other "nmt lines in the group are still considered CLUE-controlled and
under all the restrictions of CLUE-controlled nedia specified in this
docunent .

"m' lines not specified as under CLUE control follow normal rules for

medi a streans negotiated in SDP as defined in documents such as
[ RFC3264] .

4.4, SDP O fer/Answer Procedures

4.4.1. Cenerating the Initial Ofer

4.4.1.1. Signalling CLUE Encodi ngs
The CLUE Framework [I-D.ietf-clue-franework] defines the concept of
"encodi ngs", which represent the sender’s encode ability. Each
encodi ng the nmedi a provider wishes to signal is signalled via an "ni
line of the appropriate nedia type, which MJST be marked as sendonly

with the "a=sendonly" attribute or as inactive with the "a=i nactive"
attribute.
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The encoder linits of active (eg, "a=sendonly") encodings can then be
expressed using existing SDP syntax. For instance, for H 264 see
Table 6 in [ RFC6184] for a list of valid paraneters for representing
encoder sender streamlinits.

These encodings are CLUE-controlled and hence MJST include an "md"
in a TELEPRESENCE group as defined above.

As well as the normal restrictions defined in [RFC3264] nedi a MJST
NOT be sent on this streamuntil the media provider has received a
val id CLUE CONFI GURE nessage specifying the capture to be used for
this stream In the case of RTP nedia this includes correspondi ng
RTCP packet s.

Every "mi' line representing a CLUE encodi ng SHOULD contain a "l abel "
attribute as defined in [RFC4574]. This label is used to identify
the encoding by the sender in CLUE ADVERTI SEMENT nessages and by the
recei ver in CLUE CONFI GURE nessages.

4.4.1.1.1. Media line directionality

Presently, this specification mandates that CLUE-controlled "nf'-1lines
must be unidirectional. This is because setting "m'-lines to
"a=sendonly" allows the encoder linmits to be expressed, whereas in

ot her cases codec attributes express the receive capabilities of a
medi a |ine.

It is possible that in future versions of this draft or its successor
this restriction will be relaxed. |If a device does not feel there is
a benefit to expressing encode limtations, or if there are no

meani ngf ul codec-specific lintations to express (such as with many
audi o codecs) there are benefits to allowi ng bidirectional "m-lines.
Wth bidirectional nedia lines recipients do not always need to
create a new offer to add their own "nf'-lines to express their send
capabilities; if they can produce an equal or |esser nunber of
streans to send then they nmay not need additional "n-1ines.

However, at present the need to express encode limtations and the
wish to sinplify the offer/answer procedure neans that for the tine
being only unidirectional nmedia lines are allowed for CLUE-controlled
medi a. The highly asymetric nature of CLUE neans that the
probability of the recipient of the initial offer needing to make
their owmn offer to add additional "nmf-lines is significantly higher
than it is for nost other SIP call scenarios, in which there is a
tendancy for both sides to have simlar nunbers of potential audio
and vi deo streans they can send.
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4.4.1.1.2. Aternate encoding limt syntaxes

Note that while the expressing of CLUE encoding limts in SDP has
been di scussed at sone length by the working group and it has been
agreed that this is the current, working assunption, fornmal consensus
has not been agreed on this. Alternatives include placing encoding
limts in the CLUE ADVERTI SEMENT nessage, or by using alternate SDP
syntax, such as is suggested in [I-D.groves-clue-Ilatent-config].

4.4.1.2. Receiving CLUE-controlled nedia

As well as including sendonly nedia lines to send CLUE-controll ed
nmedi a, the sender of the initial SDP offer MAY al so include
"a=recvonly" nmedia lines to preallocate "m' lines to receive nedia;
these are described in nore detail in the next section

4.4.1.3. Interoperability with non-CLUE devices

A CLUE- enabl ed device sending an initial SDP offer SHOULD NOT i ncl ude
any "m' line for CLUE-controlled nedia beyond the "ni' Iine for the
CLUE data channel, and SHOULD i nclude at |east one non- CLUE-
controlled media "nf' |ine.

If the device has evidence that the receiver is al so CLUE-enabl ed,
for instance due to receiving an initial INVITE with no SDP but
including a ’'sip.tel epresence’ nedia feature tag, the above
recommendation is waived, and the initial offer MAY contain "n' |ines
for CLUE-control |l ed nedia.

4.4.2. Cenerating the Answer

4.4.2.1. Negotiating use of CLUE and the CLUE data channe
If the recipient wishes to enable CLUE for the call, they MJST
negoti ate data channel support for an "nml line, and include the "m d"
of that "m' line in a correspondi ng TELEPRESENCE group

4.4.2.2. Negotiating receipt of CLUE capture encodings in SDP
A receiver who wishes to receive a CLUE streamvia a specific
encodi ng requires an "a=recvonly" "ni' line that matches the
"a=sendonl y"* encodi ng.
These "m' lines are CLUE-control |l ed and hence MJST include an "m d"
the correspondi ng TELEPRESENCE group corresponding to the encodi ng
they wish to send.

In the case of RTCP for RTP nedia or any other nedia type that
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includes a bidirectional flow of packets for unidirectional mnedia
streans, such bidirectional packets MJST NOT be sent until the nmedia
consumer has received acknow edgenent that the media provider has
received a valid CLUE CONFI GURE nessage specifying the capture to be
used for this stream

4.4.3. Processing the initial Ofer/Answer negotiation
In the event that both offer and answer include a data channel "ni
line with a md value included in correspondi ng TELEPRESENCE groups
CLUE has been successfully negotiated and the call is now CLUE-
enabl ed, otherwi se the call is not CLUE enabl ed.

4.4.3.1. Successful CLUE negotiation

In the event of successful CLUE enabl ement of the call, devices MJST
now begi n negotiation of the CLUE channel, see
[I-D.ietf-clue-datachannel] for negotiation details. |[If negotiation

i s successful, sending of CLUE protocol [I-D.presta-clue-protocol]
messages can begin.

A CLUE- enabl ed devi ce MAY choose not to send nedia on the non- CLUE-
controll ed channels during the period in which control of the CLUE-
controlled nedia lines is being negotiated. However, a CLUE-enabled
device MJST still be prepared to receive nmedia on non-CLUE-controlled
medi a lines as defined in [ RFC3264].

If either side of the call w shes to add additional CLUE-controlled
"m' lines to send or receive CLUE-controlled nedia they MAY now send
a SIP request with a new SDP offer. Note that if BUNDLE has been
successfully negotiated and a Bundl e Address Synchronization offer is
required, the device to receive that of fer SHOULD NOT generate a new
SDP offer until it has received that BAS offer

4.4.3.2. CLUE negotiation failure
In the event that the negotiation of CLUE fails and the call is not
CLUE enabled in the initial offer/answer then CLUE is not in use in
the call, and the CLUE-capabl e devices MIST either revert to non-CLUE
behavi our or term nate the call

4.4.4. Modifying the session

4.4.4.1. Enabling CLUE m d-cal
A CLUE- enabl ed device that receives an initial SDP offer froma non-

CLUE- enabl ed devi ce SHOULD i ncl ude a new data channel "t |ine and
correspondi ng TELEPRESENCE group in any subsequent offers it sends,
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to indicate that it is CLUE-enabl ed.

If, in an ongoi ng non-CLUE call, one or both sides of the call add
the CLUE data channel "m' line to their SDP and places the "m d" for
that channel in correspondi ng TELEPRESENCE groups then the call is
now CLUE- enabl ed; negotiation of the data channel and subsequently
the CLUE protocol begin.

4.4.4.2. Disabling CLUE m d-cal

If, in an ongoi ng CLUE-enabl ed call, an SDP offer-answer negotiation
completes in a fashion in which either the CLUE data channel was not
successfully negotiated or one side did not include the data channe
in a matchi ng TELEPRESENCE group then CLUE for this channel is
disabled. In the event that this occurs, CLUE is no | onger enabl ed
and sending of all CLUE-controlled nedia associated with the
correspondi ng TELEPRESENCE group MJST stop

Note that this is distinct to cases where the CLUE data channel fails
or an error occurs on the CLUE protocol; see

[1-D. presta-clue-protocol] for details of media and state
preservation in this circunstance

5. Interaction of CLUE protocol and SDP negoti ati ons

I nformation about nedia streanms in CLUE is split between two nmessage
types: SDP, which defines nedia addresses and limts, and the CLUE
channel , which defines properties of capture devices avail able, scene
informati on and additional constraints. As a result certain
operations, such as advertising support for a new transm ssible
capture with associated stream cannot be perforned atomically, as
they require changes to both SDP and CLUE nessagi ng.

This section defines how the negotiation of the two protocols

i nteract, provides sonme reconmendations on dealing with internediary
stages in non-atonic operations, and mandates additional constraints
on when CLUE-configured nedia can be sent.

5.1. Independence of SDP and CLUE negoti ation

To avoid conplicated state nmachines with the potential to reach
invalid states if messages were to be lost, or be rewitten en-route
by mi ddl e boxes, the current proposal is that SDP and CLUE nessages
are independent. The state of the CLUE channel does not restrict
when an i npl enentation may send a new SDP offer or answer, and
likewise the inplenmentation’s ability to send a new CLUE

ADVERTI SEMENT or CONFI GURE nessage is not restricted by the results
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of or the state of the nbst recent SDP negotiation

The primary inplication of this is that a device nmay receive an SDP
with a CLUE encoding it does not yet have capture information for, or
recei ve a CLUE CONFI GURE nessage specifying a capture encoding for
which the far end has not negotiated a nedia streamin SDP

CLUE nessages contain an Encodingl D which is used to identify a
specific encoding in SDP. The non-atonic nature of CLUE negotiation
means that a sender nay wi sh to send a new ADVERTI SEMENT before the
correspondi ng SDP nessage. As such the sender of the CLUE nessage
MAY i ncl ude an Encodi ngl D which does not currently match an extant id
i n SDP.

5.2. Recommendations for operating with non-atom c operations

General ly, inplenentations that receive nessages for which they have
i nconplete informati on SHOULD wait until they have the corresponding
i nformati on they | ack before sendi ng nessages to nake changes rel ated
to that information. For instance, an inplenmentation that receives a
new SDP offer with three new "a=sendonly" CLUE "m' |ines that has not
recei ved the correspondi ng CLUE ADVERTI SEMENT provi ding the capture

i nformati on for those streans SHOULD NOT i ncl ude correspondi ng
"a=recvonly" lines in its answer, but instead should make a new SDP
of fer when and if a new ADVERTI SEMENT arrives with captures rel evant
to those encodi ngs.

Because of the constraints of offer/answer and because new SDP
negoti ations are generally nore 'costly’ than sending a new CLUE
message, inplenmentations needing to nake changes to both channels
SHOULD prioritize sending the updated CLUE nessage over sending the
new SDP message. The aimis for the recipient to receive the CLUE
changes before the SDP changes, allowing the recipient to send their
SDP answers wi thout inconplete information, reducing the nunber of
new SDP of fers required.

5.3. Constraints on sending nedia

Wil e SDP and CLUE nessage states do not inpose constraints on each
other, both inpose constraints on the sending of nedia - nedia MJST
NOT be sent unless it has been negotiated in both CLUE and SDP: an

i mpl ementati on MUST NOT send a specific CLUE capture encodi ng unl ess
its nost recent SDP exchange contains an active media channel for
that encoding AND the far end has sent a CLUE CONFI GURE nessage
specifying a valid capture for that encoding.
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6. Miltiplexing of CLUE-controlled nedia using BUNDLE
6.1. Overview

A CLUE call may involve sending and/or receiving significant nunbers
of media streans. Conventionally, nedia streans are sent and

recei ved on uni que ports. However, each seperate port used for this
pur pose may inmpose costs that a device w shes to avoid, such as the
need to open that port on firewalls and NATs, the need to collect ICE
candi dat es [ RFC5245], etc.

The BUNDLE [I-D.ietf-nmusic-sdp-bundl e-negoti ati on] extension can be
used to negotiate the multiplexing of nultiple media lines onto a
single 5-tuple for sending and receiving nmedia, allow ng devices in
calls to anot her BUNDLE-supporting device to potentially avoid some
of the above costs.

Whi | e CLUE- capabl e devi ces MAY support the BUNDLE extension for this
pur pose supporting the extension is not mandatory for a device to be
CLUE- conpl i ant .

6.2. Usage of BUNDLE with CLUE

This specification inmposes no additional requirements or restrictions
on the usage of BUNDLE when used with CLUE. There is no restriction
on conbi ning CLUE-controll ed nmedia |ines and non- CLUE-control | ed
media lines in the same BUNDLE group or in multiple such groups.
However, there are several steps an inplenentation nmay wish to
aneliorate the cost and tine requirenments of extra SDP of fer/answer
exchanges between CLUE and BUNDLE

6.2.1. Generating the Initial Ofer

BUNDLE mandates that the initial SDP offer MJST use a uni que address
for each mline with a non-zero port. Because CLUE i npl enentations
generarlly will not include CLUE-controlled nmedia lines with the
exception of the data channel CLUE devices that support |arge nunbers
of streans can avoid ever having to open |l arge nunbers of ports if
they successfully negotiate BUNDLE

6.2.2. Bundl e Address Synchronization

When using BUNDLE the initial offerer may be nandated to send a
Bundl e Address Synchronisation offer. |If the initial offerer also
foll owed the recomrendati on of not including CLUE-controlled nedia
lines in their offer, they MAY choose to include themin this
subsequent offer. In this circunstance the BUNDLE specification
recomends that the offerer does not "nodify SDP paraneters that
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could get the answerer to reject the BAS offer". Including new CLUE-
controlled nmedia |ines using codecs and other attributes used in

exi sting nedia |ines should not increase the chance of the answerer
rejecting the BAS offer; inplenentations should consider carefully
bef ore including new codecs or other new SDP attributes in these
CLUE-control |l ed nedia |ines.

6.2.3. Miltiplexing of the data channel and RTP nedia

BUNDLE- supporti ng CLUE-enabl ed devi ces MAY include the data channe
in the same BUNDLE group as RTP nedia. |In this case the device MJST
be able to demultiplex the various transports - see section 7.2 of
the BUNDLE draft [I-D.ietf-nmmusic-sdp-bundl e-negotiation]. |If the
BUNDLE group includes other protocols than the data channe
transported via DTLS the device MJST also be able to differentiate
the various protocols.

7. Exanple: A call between two CLUE-capabl e endpoints

This exanple illustrates a call between two CLUE-capabl e endpoints.
Alice, initiating the call, is a systemwth three caneras and three
screens. Bob, receiving the call, is a systemwith two caneras and

two screens. A call-flowdiagramis presented, followed by an
sunmary of each nmessage

To manage the size of this section only video is considered, and SDP

snippets only illustrate video 'm lines. ACKs are not discussed.
Note that BUNDLE is not in use
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In INVITE 1, Alice sends Bob a SIP INVITE including in the SDP body
the basilar audio and video capabilities ("BASIC SDP') and the
i nformati on needed for opening a control channel to be used for CLUE

pr ot ocol

COVEDI A approach ("COVEDI A') for DTLS/ SCTP channe

[I-D.ietf-nmusic-sctp-sdp].

messages exchange, according to what is envisioned in the

A sni ppet of the SDP showi ng the

grouping attribute and the video mline are shown below (md 3
represents the CLUE channel):

éQQroup:CLUE 3

mevi deo 6002 RTP/ AVP 96
a=rt pnmap: 96 H264/ 90000
a=fmp: 96 profile-level-id=42e016; nax- nbps=108000; nmax- f s=3600

a=sendr ecv
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a=md: 2

Bob responds with a sinmlar SDP (200 OK 1); due to their simliarity
no SDP snippet is shown here. Alice and Bob are each able to send a
single audi o and vi deo stream (whether they choose to send this
initial media before CLUE has been negotiated is inplenentation-
dependent). This is illustrated as MED A 1.

Wth the successful initial QA Alice and Bob are also free to
negotiate the CLUE channel. Once this is successfully established
CLUE negotiation can begin. This is illustrated as CLUE CHANNEL
ESTABLI SHED.

Al'ice now sends her CLUE Advertisenent (ADVERTI SEMENT 1). She
advertises three static captures representing her three caneras. She
al so includes switched captures suitable for twd- and one-screen
systens. All of these captures are in a single capture scene, with
sui tabl e capture scene entries to tell Bob that he should either
subscribe to the three static captures, the two switched capture view
or the one switched capture view. Alice has no simultaneity
constraints, so includes all six captures in one sinultaneous set.
Finally, Alice includes an encoding group with three encoding |Ds:
"encl", "enc2" and "enc3". These encoding ids aren't currently
valid, but will match the next SDP offer she sends.

Bob received ADVERTI SEMENT 1 but does not yet send a Configure
message, because he has not yet received Alice’s encoding

i nformati on, so as yet he does not know if she will have sufficient
resources to send himthe two streans he ideally wants at a quality
he is happy wth.

Bob al so sends his CLUE ADVERTI SEMENT ( ADVERTI SEMENT 2). He
advertises two static captures representing his caneras. He also

i ncludes a single conposed capture for single-screen systens, in
which he will conposite the two canera views into a single video
stream Al three captures are in a single capture scene, wth

sui tabl e capture scene entries to tell Alice that she should either
subscribe to the two static captures, or the single conposed capture.
Bob al so has no sinultaneity constraints, so includes all three
captures in one sinultaneous set. Bob also includes a single
encoding group with two encoding IDs: "foo" and "bar".

Simlarly, Alices receives ADVERTI SEMENT 2 but does not yet send a
CONFI GURE nessage, because she has not yet received Bob's encoding
i nformation.

Alice now sends INVITE 2. She mmintains the sendrecv audi o, video
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and CLUE mlines, and she adds three new sendonly mlines to
represents the maxi nrumthree encodi ngs she can send. Each of these
m|ines has a | abel corresponding to one of the encoding ids from
ADVERTI SEMENT 1. Each also has its nmid added to the grouping
attribute to show they are controlled by the CLUE channel. A sni ppet
of the SDP showi ng the grouping attribute and the video mlines are
shown below (nmid 3 represents the CLUE channel):

é;éroup:CLUE 3456

mevi deo 6002 RTP/ AVP 96

a=rtpmap: 96 H264/ 90000

a=fmt p: 96 profile-Ilevel -id=42e016; max- nbps=108000; max- f s=3600
a=sendr ecv

a=md: 2

mrvi deo 6004 RTP/ AVP 96
a=rtpmap: 96 H264/ 90000

a=fm p: 96 profile-level-id=42e016
a=sendonl y

a=m d: 4

a=l abel : encl

nevi deo 6006 RTP/ AVP 96
a=rtpmap: 96 H264/ 90000

a=fm p: 96 profile-Ievel-id=42e016
a=sendonl y

a=m d: 5

a=l abel : enc2

nevi deo 6008 RTP/ AVP 96
a=rtpmap: 96 H264/ 90000

a=fm p: 96 profile-Ievel-id=42e016
a=sendonl y

a=m d: 6

a=l| abel : enc3

Bob now has all the informati on he needs to deci de which streans to
configure. As such he now sends CONFI GURE 1. This requests the pair
of switched captures that represent Alice’ s scene, and he configures
themw th encoder ids "encl" and "enc2". This also serves as an ack
for Alice s ADVERTI SMENT 1.

Alice receives Bob's nessage CONFI GURE 1 and sends RESPONSE 1 to ack
its receptions. She does not yet send the capture encodi ngs
specified, because at this stage Bob hasn't negotiated the ability to
receive these streans in SDP
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Bob now sends his SDP answer as part of 200 OK 2. Al ongside his
original audio, video and CLUE mlines he includes two active
recvonly mlines and a zeroed mline for the third. He adds their
m d values to the grouping attribute to show they are controlled by
the CLUE channel. A snippet of the SDP show ng the grouping
attribute and the video mlines are shown below (mid 100 represents
the CLUE channel):

a=group: CLUE 11 12 100

mevi deo 58722 RTP/ AVP 96

a=rtpmap: 96 H264/ 90000

a=fmt p: 96 profile-Ilevel -id=42e016; max- nbps=108000; max- f s=3600
a=sendr ecv

a=mi d: 10

mrvi deo 58724 RTP/ AVP 96

a=rtpmap: 96 H264/ 90000

a=fmt p: 96 profile-Ilevel -id=42e016; max- nbps=108000; max- f s=3600
a=recvonly

a=md: 11

mevi deo 58726 RTP/ AVP 96

a=rtpmap: 96 H264/ 90000

a=fm p: 96 profile-Ilevel -id=42e016; max- nbps=108000; max- f s=3600
a=recvonly

a=m d: 12

nrvi deo 0 RTP/ AVP 96

On receiving 200 OK 2 fromBob Alice is now able to send the two
streanms of video Bob requested - this is illustrated as MED A 2.

The constraints of offer/answer neant that Bob could not include his
encoder information as new mlines in 200 K 2. As such Bob now
sends INVITE 3 to generate a new offer. Along with all the streans
from 200 OK 2 Bob also includes two new sendonly streans. Each
stream has a | abel corresponding to the encoding ids in his

ADVERTI SEMENT 2 nessage. He also adds their md values to the
grouping attribute to show they are controlled by the CLUE channel

A sni ppet of the SDP showi ng the grouping attribute and the video
m|ines are shown below (md 100 represents the CLUE channel):
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a=group: CLUE 11 12 13 14 100

mevi deo 58722 RTP/ AVP 96

a=rtprmap: 96 H264/ 90000

a=fntp:96 profile-level-id=42e016; max- nbps=108000; nax- f s=3600
a=sendr ecv

a=m d: 10

mevi deo 58724 RTP/ AVP 96
a=rtprmap: 96 H264/ 90000

a=fntp:96 profile-level-id=42e016; nmax- nbps=108000; nax- f s=3600
a=recvonly

a=md: 11

mevi deo 58726 RTP/ AVP 96

a=rt pnmap: 96 H264/ 90000

a=fmp: 96 profile-level-id=42e016; nmax- nbps=108000; nmax- f s=3600
a=recvonly

a=md: 12

mevi deo 0 RTP/ AVP 96

mevi deo 58728 RTP/ AVP 96

a=rt pnmap: 96 H264/ 90000

a=fmp: 96 profile-level-id=42e016
a=sendonly

a=l abel : f oo

a=m d: 13

mevi deo 58730 RTP/ AVP 96

a=rt pnmap: 96 H264/ 90000

a=fmp: 96 profile-level-id=42e016
a=sendonly

a=l| abel : bar

a=m d: 14

Havi ng received this Alice now has all the infornmation she needs to
send CONFI GURE 2. She requests the two static captures fromBob, to
be sent on encodings "foo" and "bar".

Bob receives Alice’'s nessage CONFI GURE 2 and sends RESPONSE 2 to ack
its receptions. Bob does not yet send the capture encodi ngs

speci fied, because Alice hasn't yet negotiated the ability to receive
t hese streans in SDP

Al'ice now sends 200 OK 3, matching two recvonly mlines to Bob's new
sendonly lines. She includes their md values in the grouping
attribute to show they are controlled by the CLUE channel. A sni ppet
of the SDP showi ng the grouping attribute and the video mlines are
shown below (nmid 3 represents the CLUE channel):
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a=group: CLUE 3 4 5 7 8

mevi deo 6002 RTP/ AVP 96

a=rtprmap: 96 H264/ 90000

a=fntp:96 profile-level-id=42e016; max- nbps=108000; nax- f s=3600
a=sendr ecv

a=md: 2

nrvi deo 6004 RTP/ AVP 96
a=rtprmap: 96 H264/ 90000

a=fntp:96 profile-level-id=42e016
a=sendonly

a=md: 4

a=l abel : enc1

nrvi deo 6006 RTP/ AVP 96
a=rtprmap: 96 H264/ 90000

a=fntp:96 profile-level-id=42e016
a=sendonly

a=md: 5

a=| abel : enc2

nrvi deo 0 RTP/ AVP 96

mevi deo 6010 RTP/ AVP 96
a=rtprmap: 96 H264/ 90000

a=fntp:96 profile-level-id=42e016; nax- nbps=108000; nax- f s=3600
a=recvonly

a=md: 7

nrvi deo 6012 RTP/ AVP 96
a=rtprmap: 96 H264/ 90000

a=fntp:96 profile-level-id=42e016; nmax- nbps=108000; nax- f s=3600
a=recvonly

a=md: 8

Finally, on receiving 200 OK 3 Bob is now able to send the two
streans of video Alice requested - this is illustrated as MEDI A 3.

Both sides of the call are now sending nultiple video streams with
their sources defined via CLUE negotiation. As the call progresses
ei ther side can send new ADVERTI SEMENT or CONFI GURE or new SDP

negoti ati on to add, renove or change what they have avail able or want
to receive.

8. Exanmple: A call between a CLUE-capabl e and non- CLUE endpoi nt

In this brief exanple Alice is a CLUE-capabl e endpoi nt naking a cal
to Bob, who is not CLUE-capable, i.e., it is not able to use the CLUE
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10.

11.

éggroup:CLUE 3

mevi deo 6002 RTP/ AVP 96

a=rtprmap: 96 H264/ 90000

a=fntp:96 profile-level-id=42e016; max- nbps=108000; nax- f s=3600
a=sendr ecv

a=md: 2

Bob is not CLUE capabl e, and hence does not recognize the "CLUE"
semantic for the grouping attribute, not does he support the CLUE
channel. He responds with an answer with audio and video, but with
the CLUE channel zeroed.

Fromthe lack of the CLUE channel Alice understands that Bob does not
support CLUE, or does not wish to use it. Both sides are now able to
send a single audio and video streamto each other. Alice at this
poi nt begins to send her fallback video: in this case likely a
switched view from whi chever canera shows the current | oudest

partici pant on her side.

CLUE requirenents on SDP O A

The current proposal calls for a new "CLUE" semantic for the SDP
G oupi ng Franewor k [ RFC5888] .

Any ot her SDP extensions required to support CLUE signaling should
al so be specified here. Then we will need to take action within
MWSI C to nmake those happen. This section should be enpty and
renoved before this docunent beconmes an RFC
NOTE: The RTP mappi ng docunent [I|-D.even-clue-rtp-mapping] is also
likely to call for SDP extensions. W wll have to reconcile howto
coordi nate these two documents.

SI P Signaling

(Pl acehol der) This nmay be unremarkable. |If so we can drop it.

CLUE over RTCWEB

W may want to rule this out of scope for now But we should be
t hi nki ng about this.
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12.

13.

14.

15.

16.

17.

Open | ssues

Here are issues pertinent to signaling that need resol ution
Resolution will probably result in changes sonmewhere in this
docunent, but may al so i npact other docunents.

o0 Wiile the preference is to nultiplex nultiple capture encodi ngs
over a single RTP session, this will not always be desirable or
possible. The factors that prevent nultiplexing may come from
either the provider or the consuner. So the extent of
mul ti pl exi ng nust be negotiated. The decision about how to
mul tiplex affects the nunber and grouping of mlines in the SDP
The endpoint of a CLUE session that sends an offer needs to know
t he mappi ng of capture encodings to mlines for both sides.

AFAI K this issue hasn’t yet been considered at all
o The current nmethod for expressing encodings in SDP linits the

paraneters avail abl e when descri bi ng H264 encoder capabilities to
those defined in Table 6 in [ RFC6184]

What el se?
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Added details on when to not send RTCP for CLUE-controlled "ni
I'i nes.

Added a section on using BUNDLE with CLUE

Updat ed data channel references to point at new W5 docunent
rat her than indivual draft

Revi si ons by Rob Hansen

Renoved t he text providing argunents for encoding limts being
in SDP and encodi ng groups in the CLUE protocol in favor of the
specifics of how to negotiate encodings in SDP

Added normative | anguage on the setting up of a CLUE call, and
added sections on md-call changes to the CLUE status.

Added references to [I-D.ietf-clue-datachannel] where
appropri at e.

Added sone terninology for various types of CLUE and non- CLUE
states of operation.

Moved | anguage related to topics that should be in
[I-D.ietf-clue-datachannel] and [I-D. presta-clue-protocol], but
that has not yet been resolved in those docunents, into an
appendi X.

Revi si ons by Rob Hansen

Renmoved CLUE nessage XML schema and details that are now in
draft-presta-clue-protocol

Encoding limts in SDP section updated to note that this has
been investigated and discussed and is the current working
assunption of the WG though consensus has not been fully

achi eved.

A section has also been added on the current nandation of

uni directional "m'-lines.

Updat ed CLUE nessaging in exanple call flow to match
draft-presta-clue-protocol -03

Revi si ons by pkyzivat:

Speci fied versioning nodel and mechani sm

Added explicit response to all nessages.

Rearranged text to work with the above changes. (Wich
rendered diff al nost usel ess.)
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18.

18.

-04: Revisions by Rob Hansen: ??7?

-03: Revisions by pkyzivat:

* Added a syntax section with an XM. schenma for CLUE nessages.
This is a strawhorse, and is very inconplete, but it
establishes a tenplate for doing this based on el enents defined
in the data nodel. (Thanks to Roberta for help with this!)

* Did sone rewording to fit the syntax section in and reference
it.

* Didsonme relatively mnor restructuring of the docunent to nake
it flow better in a |ogical way.

-02: A bunch of revisions by pkyzivat:
*  Moved roberta’s call flows to a nore appropriate place in the
docunent .
New section on versioni ng.
New section on NAK.
A coupl e of possible alternatives for nmessage acknow edgnent.
Sone di scussi on of when/how to signal changes in provider
st at e.

* Sone discussion about the handling of transport errors.

* Added a change history section.

These were devel oped by Lennard Xiao, Christian G oves and Paul ,

so added Lennard and Christian as authors.

-01: Updated by roberta to include sone sanple call flows.

* Ok Ok *

-00: Initial version by pkyzivat. Established general outline for
t he document, and specified a few things thought to represent wg
consensus.
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Appendi x A.  CLUE Signalling and data channel concerns

[ The specifics of the CLUE signaling protocol are in the process of
being defined in [I-D. presta-clue-protocol], while the negotiation of
the CLUE data channel is being defined in
[I-D.ietf-clue-datachannel]. As such, considerable text originally
in this section have been transitioned to these docunent. The
following text relates to issues that are no |onger the focus of this
docunent, but remain inportant and unresol ved, and so have been
preserved here.]

A.1. Protocol Versioning and Options
A.1.1. Versioning Objectives

The CLUE versioni ng mechani sm addresses the foll ow ng needs:
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Ver si oni ng of basic behavior and options,

CLUE nessage exchange

*
* CLUE nessage exchange,
*
*

coordi nated use of SIP and SDP
* required nmedia behavior.
0 Renmain fixed for the duration of the CLUE channe

o

0o Be sufficient
ver si ons.

Be extensible for configuration of new options.

(with extensions) for all envisioned future

A.1.2. Versioning Overview

An initial nessage exchange on the CLUE channel handl es the
negoti ati on of version and options.

0 Dedicated nessage types are used for this negotiation
0 The negotiation is repeated if the CLUE channel is reestablished.

The version usage is simlar in philosophy to XMPP

0 See [RFC6120]

o A version has
i nteger.)

o Major version

o Mnor version
compati bl e by

section 4.7.5.
maj or and ni nor conponents. (Each a non-negative

changes denote non-interoperabl e changes.
changes denote schenma changes that are backward
i gnori ng unknown XM el enents, or other backward

conpati bl e changes.
o |f a common mgjor version cannot be negotiated, then CLUE MUST NOT

be used.

0 The sane nessage exchange al so negoti ates options.
o0 Each option is denoted by a unique XM elenent in the negotiation

Figure 1 shows the negotiation in sinplified form

Kyzivat, et al.
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| Supported Supported

Figure 1: Basic Option Negotiation (sinplified)
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Dedi cat ed nessage types are used for the negotiation because:

o The protocol

and once.
ahead,

can then ensure that the negotiation is done first,

Not changi ng ni d-session neans an endpoi nt can pl an

and predict what may be used and what night be received.

o This provides extensible framework for negotiating optiona

f eat ures
o A full

are exchanged.

option negotiation can be conpl eted before other nmessages

Figure 2 and Figure 3 are sinplified exanples of the Supported and
Requi red nmessages

Kyzivat, et al.

<support ed>
<version mgjor="1" mnor="0">
<!- May repeat version if multiple
maj or versions support ed. ->
<!- Options follow ->
<medi aProvi der/ >

</supporiéd>
Figure 2: Supported Message (sinplified)
<requi red>
<version mgjor="1" mnor="0">
<l-
<!- Options follow ->

<nedi aProvi der/ >

</requiréd;

Expi res Cctober 13, 2014

Request ed options of peer follow ->
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Figure 3: Required Message (sinplified)
A.1.3. Version Negotiation

The Supported nessage includes one or nore <version> el enents, each
denoting a major/ m nor version conbination that the sender of the
nmessage i s capabl e of supporting.

The <version> el ement contains both a major and minor version. Each
is a non-negative integer. Each <version> elenent in the nessage
MUST contain a unique nmajor version nunber, distinct fromthe ngjor
versi on nunber in all the other <version> elenents in the nessage.
The minor version in a <version> el ement denotes the | argest m nor
versi on the sender supports for the correspondi ng nmaj or version

(M nor versions are always backwards conpati ble, so support for a

m nor version inplies support for all smaller mnor versions.)

Each endpoint of the CLUE channel sends a Supported nessage, and
recei ves the Supported nessage sent by the other end. Then each end
compares the versions sent and the versions received to deternine the
version to be used for this CLUE session.

o |If there is no nmgjor version in comobn between the two ends,
negotiation fails.
0 The <version> elenents fromthe two ends that have the |argest
mat chi ng maj or version are sel ect ed.
0 After exchange each end determ nes conpatible version nunbers to
be used for encodi ng and decodi ng nessages, and other behavior in
t he CLUE sessi on.
* The <version> elenments fromthe two ends that have the | argest
mat chi ng maj or version are sel ect ed.
* The side that sent the smaller mnor version chooses the one it
sent.
* The side that sent the larger minor version may choose the
m nor version it received, or the one it sent, or any val ue
bet ween t hose two.
o0 Each end then sends a Required nessage with a single <version>
el ement containing the major and mnor versions it has chosen

[[Note: "required" is the wong semantic for this. Mght want a
better nessage nane.]]

o Each end then behaves in accord with the specifications denoted by
the version it chose. This continues until the end of the CLUE
session, or until changed as a result of another version
negoti ati on when the CLUE channel is reestablished.

[[ Note: The version negotiation remains in effect even if the CLUE
channel is lost.]]
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A.1.4. Option Negotiation

Option negotiation is used to agree upon which options will be

avail able for use within the CLUE session. (It does not say that
these options nust be used.) This nay be used for both standard and
proprietary options. (As used here, and option could be either a
feature described as part of this specification that is optional to
i mpl ement, or a feature defined in a separate specification that
extends this one.)

Each end includes, within the Supported nessage it sends, elenents
describing those options it is willing and able to use with this CLUE
sessi on.

Each side, upon receiving a Supported nessage, selects fromthat
message those option elenents that it wi shes the peer to use. (If/
when occasion for that use arises.) It then includes those selected
el ements into the Required nessage that it sends

Wthin a received Supported nessage, unknown option el enents MJST be
ignored. This includes elenents that are of a known type that is not
known to denote an option

A.1.5. Option Elements

Each option is denoted, in the Supported and Required nmessages, by an
XML el ement. There are no special rules for these elenents - they
can be any XML elenent. The attributes and body of the el enment may
carry further information about the option. The sane elenent type is
used to denote the option in the Supported nessage and the
correspondi ng Required nmessage, but the attributes and body may
differ according to option-specific rules. This may be used to
negoti ate aspects of a particular option. The ordering of option
elenments is irrelevant within the Supported and Required nessages,
and need not be consistent in the two.

Only one option elenent is defined in this docunment: <nedi aProvider>
A 1.5.1. <nediaProvider>

The <nedi aProvi der> el enment, when placed in a Supported nessage,
indicates that the sender is willing and able to send ADVERTI SEMENT
nmessages and recei ve CONFI GURE nessages. When placed in a Required
message, the <medi aProvi der> el ement indicates that the sender is
willing, able, and desirous of receiving ADVERTI SEMENT nessages and
sendi ng CONFI GURE nessages. |f an endpoint does not receive

<medi aProvider> in a Required nessage, it MJST NOT send ADVERTI SEMENT
nmessages. For common cases <medi aProvi der> shoul d be supported and
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required by both endpoints, to enable bidirectional exchange of
media. |If not required by either end, the CLUE session is useless.
This is an error condition, and SHOULD result in term nation of the
CLUE channel

The <nedi aProvi der> el emrent has no defined attributes or body.
A.1.6. Version & option negotiation errors

The following are errors that may be detected and reported during
versi on negotiation:

0 Version inconpatibility

There is no common val ue between the nmmjor version nunbers sent in
a Supported nessage and those in the received Supported nessage.
0 Option inconpatibility

This can occur if options supported by one endpoint are

i nconsistent with those supported by the other endpoint. E.g.,
The <nedi aProvider> option is not specified by either endpoint.
Options SHOULD be specified so as to make it difficult for this
problemto occur.

This error may al so be used to indicate that insufficient options
have been required anong the two ends for a useful session to
result. This can occur with a feature that needs to be present on
at |least one end, but not on a specific end. E. g., The

<medi aProvi der > option was Supported by at |east one of the
endpoints, but it was not Required by either

This may al so be used to indicate that an option elenment in the
Requi red nmessage has attributes or body content that is
syntactically correct, but in inconsistent with the rules for
option negotiation specified for that particular elenent. The
definition of each option nust specify the negotiation rules for
that option.

0 Unsupported option

An option elenent type received in a Required nessage did not
appear in the correspondi ng Supported el enent.

(Unsupported options received in a Supported nmessage do not
trigger this error. They are ignored.)

These errors are reported using the normal nessage error reporting
mechani sm
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O her applicable error codes may al so be returned in response to a
Supported or Required nessage.

Errors that occur at this stage result in negotiation failure. Wen
this occurs, CLUE cannot be used until the end of the SIP session, or
until a new CLUE channel is negotiated and a subsequent version
negoti ati on succeeds. The SIP session may continue w thout CLUE
feat ures.

A 1.7. Definition and Use of Version Nunbers

[[NOTE: THI'S IS AWKWARD. SUGGESTI ONS FOR BETTER WAYS TO DEFI NE THI S
ARE WELCOME. 1]

Thi s docunment defines CLUE version 1.0 (major=1, mnor=0). This
denotes the normative behavior defined in this docunment and ot her
docunents upon which it normatively depends, including but is not

limted to:

o0 the schema defined in [I-D. presta-clue-protocol];

o the schema defined in [clue-data-nodel]

o the protocol used to exchange CLUE nessages;

o the protocol defined herein that defines valid sequence of CLUE
nmessages;

0 the specific rules defined herein for enploying SIP, SDP, and RTP

to realize the CLUE nessages.

G ven two CLUE versions Vx and VW, then Vx is backward conpatibl e
with W if and only if:

o Al messages valid according to the schena of Vx are also valid
according to the schemas of Wy

o All messages valid according to the schema of Wy can be made valid
according to the schemas of Vx by deleting el enents undefined in
t he schemas of WVx.

[[NOTE: TH S PROBABLY NEEDS WORK!]]
o Al normative behaviors defined for Vx are defined consistently

for Wy.

[[NOTE: SOVE HAND WAVI NG HERE. ] ]
Revi si ons, updates, to any of the documents denoted by Version 1.0
MAY result in the definition of a new CLUE version. |f they do, then

this docunent MJUST be revised to define the new version

The CLUE version to be defined in a revision to this docunent MJST be
deternined as foll ows:
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o If the revision and the docunent being revised are nutually
backward conpatible (they are functionally equivalent), then the
CLUE version MJST renmai n unchanged.

o Else if the revision is backward conpatible with the docunent

bei ng revi sed,

then the CLUE nmaj or version MJST renmain unchanged,

and the CLUE minor version MJST be increased by one (1).
0 Else the CLUE major version nust be increased by one (1), and the
CLUE minor version set to zero (0).

When a CLUE inplenentation sends a Supported nessage,
the CLUE versions it

A 1.8.

A 1.8. 1.

Kyzi vat,

it MJST include

is willing and able to conformwith.

Version & Option Negotiation Exanpl es

Successf ul

et al.

Negoti ation - Milti-version

| Supported Supported

| Version 2.0 [
| Version 1.2 Version 1.1 |
| nedi aProv medi aProv |

[------------ L e [
I X I
[<----------- R R >|
I I
| Required Requi r ed

| Version 1.2 Version 1.1 |
| nedi aProv medi aProv |
[------------ L e [
I X I
[<------o---- R R >|

[------------ L |
I X I
| <-------e--- R >|
I I
| Adverti se |
I >|
| , |
[ Configure [
IR R >|

Expi res Cctober 13, 2014
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The endpoint on the left can support versions 1.2 and 2.0, and
because of backward conpatibility can support versions 1.0 and 1.1
The endpoint on the right supports only version 2.0. Both endpoints
with to both provide and consune nedia. They each send a Supported
message i ndi cating what they support.

The elenment on the left, upon receiving the Supported nessage,
determines that it is pernmitted to use version 1.2 or 1.1, and
decides to use 1.2. It sends a Required nmessage containing version
1.2 and al so includes the nediaProvider option el enent, because it
wants its peer to provide nedia.

The el enment on the right, upon receiving the Supported nessage,
sel ects version 1.1 because it is the highest version in conmon to

the two sides. It sends a Required nessage containing version 1.1
because that is the highest version in conmon. It also includes the
medi aProvi der option elenent, because it wants its peer to provide
nmedi a.

Upon receiving the Required nessages, both endpoints determni ne that
they shoul d send ADVERTI SEMENTS.

ADVERTI SEMENT and CONFI GURE nessages will flow in both directions.

A.1.8.2. Successful Negotiation - Consuner-Only Endpoint
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| Supported Supported |
| Version 1.0 Version 1.0 |
| nedi aProv (no opts) |
[------------ L e [
I X I
[<------o---- R R >|

[------------ L e [
I X I
[<----------- R R >|
I I
| Required Required |
| Version 1.0 Version 1.0 |
| (no opts) medi aProv |
[------------ L e [

X I
S R R >|

[------------ [ e |
I X I
[<----mmmm--- R e >|

I
| Advertise |
|- >
| , |
[ Configure |
R PR ETEEETPREES |

April 2014

The endpoint on the right consumes nedia, but doesn't provide any so

it doesn't
message it sends.

i ncl ude the nedi aProvi der option el enent

in the Supported

The elenent on the left would Iike to include a nediaProvider option

el ement
di d not

ADVERTI SEMENT nmessages wil |
messages Wil |

A.1.8.3. Successful

Kyzivat, et al.

in the Requirements message it sends,
receive one in the Supported nessage it

Negoti ation -

Expi res Cctober

only go fromleft to right,

only go fromright to left.

Provi der-Only Endpoi nt

13, 2014

but can’'t because it
recei ved.

and CONFI GURE
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| Supported Supported |
| Version 1.0 Version 1.0 |
| nedi aProv medi aProv |
[------------ L e [
I X I
[<------o---- R R >|

[------------ L e [
I X I
[<----------- R R >|
I I
| Required Required |
| Version 1.0 Version 1.0 |
| (no opts) medi aProv |
[------------ L e [

X I
S R R >|

[------------ [ e |
I X I
[<----mmmm--- R e >|

I
| Advertise |
|- >
| , |
[ Configure |
R PR ETEEETPREES |

April 2014

The endpoint on the left provides nedia but does not consune any so

it includes the medi aProvi der option el ement
i ncl ude the nedi aProvi der option el enent

it sends, but does’t
Required nessage it sends.

ADVERT| SEMENT nessages w | |
messages will

A 1.8.4.

Kyzivat, et al.

Expi res Cctober

only go fromleft to right,

only go fromright to left.

Version Inconpatibility

13, 2014

in the Supported nessage

in the

and CONFI GURE
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Upon receiving the Supported nessage,
is no major version in comon,

CLUE Signaling

| Supported Supported |
| Version 1.2 Version 2.1 |
[------------ L e [
I X I
[<----------- R R >|
I I
| Version Version |
| I'ncompat. I nconpat . |
[------------ L e [
X I

S Lt R R >|

April 2014

each endpoi nt di scovers there
so CLUE usage is not possible. Each

sends an error response indicating this and then ceases CLUE usage.

A 1.8.5.

Kyzi vat,

Option Inconpatibility

et al.

| Supported Supported |
| Version 1.0 Version 1.0 |
| medi aProv medi aProv |
[------------ L R |
I X I
[<---cmmenn-- R R >|
I
| Required Required |
| (no opts) (no opts) |
[------------ L R |
I X I
[<---cmmenn-- R R >|
I I
| Option Option |
| I'nconpat. | nconpat . |
[------------ L R |
X
S R >

| egacy node or BYE

Expi res Cctober 13, 2014
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Neit her of the endpoints is willing to provide nedia. It makes no
sense to continue CLUE operation in this situation. Each endpoint
realizes this upon receiving the Supported nessage, sends an error
response indicating this and then ceases CLUE usage.

A.1.8.6. Syntax Error

| Supported | @$9%8 |

EER T \ femmee e

I
| | egacy node or BYE
I i >
A. 2. Message Transport
CLUE nessages are transported over a bidirectional CLUE channel. In

a two-party CLUE session, a CLUE channel connects the two endpoints.
In a CLUE conference, each endpoint has a CLUE channel connecting it
to an MCU. (In conferences with cascaded m xers [ RFC4353], two MCUs
wi Il be connected by a CLUE channel .)

A . 2.1. CLUE Channel Lifetine

The transport mechani smused for CLUE nessages is DTLS/ SCTP as
specified in [I-D.tuexen-tsvwg-sctp-dtls-encaps] and
[I-D.ietf-nmusic-sctp-sdp]. A CLUE channel consists of one SCTP
streamin each direction over a DTLS/ SCTP session. The nmechani sm for
establishing the DILS/ SCTP session is described in
[I-D.ietf-clue-datachannel].

The CLUE channel will usually be offered during the initial SIP

I NVITE, and remain connected for the duration of the CLUE SIP
session. However this need not be the case. The CLUE channel may be
establ i shed nid-session after desire and capability for CLUE have
been determi ned, and the CLUE channel nmay be dropped nmid-call if the

Kyzivat, et al. Expi res Cctober 13, 2014 [ Page 39]



Internet-Draft CLUE Signaling April 2014

desire and/or capability to support it is |ost.

There may be cases when it becones necessary to "reset” the CLUE
channel. This by be as a result of an error on the underlying SCTP
associ ation, a need to change the endpoi nt address of the SCTP
associ ation, loss of CLUE protocol state, or something else TBD

The preci se mechani snms used to determine when a reset is required,
and how to acconplish it and return to a well defined state are TBS

A.2.2. Channel Error Handling

W will need to specify behavior in the face of transport errors that
are so severe that they can’t be managed via CLUE nmessaging wthin

the CLUE channel. Sone errors of this sort are:
o0 Unable to establish the SCTP association after signaling it in
SDP.

0 CLUE channel setup rejected by peer
o0 FError reported by transport while witing nessage to CLUE channel
0 Error reported by transport while readi ng message from CLUE
channel
o Tinmeout - overdue acknow edgenent of a CLUE nessage.
(Requi renments for now soon a nessage nust be responded to are

TBD.)
o0 Application fault. CLUE protocol state |ost.
The worst case is to drop the entire CLUE call. Another possibility

is to fall back to |l egacy conpatibility node. O perhaps a "reset”
can be done on the protocol. E. g. this mght be acconplished by
sending a new O A and establishing a replacenment SCTP associ ati on.
O a new CLUE channel m ght be established within the existing SCTP
associ ati on.

A. 3. Message Frani ng
Message framing is provided by the SCTP transport protocol. Each
CLUE nessage is carried in one SCTP message
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1.

I nt roducti on

Thi s docunment provides an XM. schema file for the definition of CLUE
dat a nodel types

The schema is based on information contained in
[I-D.ietf-clue-framework] and also relates to the data nodel sketched
in [I-D. romanowcl ue-data-nodel]. It encodes information and
constraints defined in the aforenenti oned docunents in order to
provide a formal representation of the concepts therein presented.
The schenma definition is intended to be nodified according to changes
applied to the above nentioned CLUE docunents.
The docunent actually represents a strawran proposal aimng at the
definition of a coherent structure for all the information associ ated
with the description of a tel epresence scenari o.
Ter m nol ogy
[ TBD] Copy text fromthe franmework docunent.
XML Schenma
This section contains the proposed CLUE data nodel schema definition
The el enment and attribute definitions are formal representation of
the concepts needed to describe the capabilities of a nmedia provider
and the current streans it is transmtting within a tel epresence
sessi on.
The main groups of information are:
<medi aCaptures>: the list of media captures avail able (Section 4)
<encodi ngs>: the list of individual encodings (Section 5)
<encodi ngGroups>: the list of encodings groups (Section 6)
<captureScenes>: the list of capture scenes (Section 7)

<si mul taneousSet s>: the list of sinultaneous capture
sets(Section 8)

<capt ureEncodi ngs>: the list of instantiated capture encodi ngs
(Section 9)

Al'l of the above refers to concepts that have been introduced in
[I-D.ietf-clue-framework] and [I|-D.romanow cl ue-dat a- nodel] and
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further detailed in threads on the mailing list as well as in the
followi ng of this docunent.

<?xm version="1.0" encodi ng="UTF-8" ?>
<xs:schema
t ar get Namespace="urn:ietf: parans: xm : ns: cl ue-i nf o"
xm ns:tns="urn:ietf:parans: xm : ns: cl ue-i nfo"
xm ns: xs="http://ww. w3. org/ 2001/ XM_Schema"
xm ns="urn:ietf:parans: xm :ns: cl ue-info"
el ement For mDef aul t =" qual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed" >

<!-- ELEMENT DEFINI TIONS -->

<xs: el enent nanme="nedi aCapt ures" type="nedi aCapt uresType"/>
<xs: el enent nanme="encodi ngs" type="encodi ngsType"/ >

<xs: el enent nanme="encodi ngG oups" type="encodi ngG oupsType"/>
<xs: el enent name="capt ureScenes" type="captureScenesType"/>
<xs: el enent name="si nul t aneousSets" type="si nultaneousSet sType"/>
<xs: el enent name="capt ur eEncodi ngs" type="capt ureEncodi ngsType"/>

<!-- MEDI A CAPTURES TYPE -->

<!-- envel ope of nedia captures -->

<xs: conpl exType name="nmedi aCapt ur esType" >

<XS:sequence>
<xs: el enent name="nedi aCapt ure" type="nedi aCaptureType"
maxQccur s=" unbounded"/ >

</ xs: sequence>

</ xs: conpl exType>

<!-- DESCRI PTION el enent -->
<xs: el enent name="descri ption">
<xs: conpl exType>
<xs: si npl eCont ent >
<xs: extension base="xs:string">
<xs:attribute name="I| ang" type="xs:|anguage"/>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
</ xs: el ement >

<l-- MEDI A CAPTURE TYPE -->
<xs: conpl exType name="medi aCapt ureType" abstract="true">
<Xs:sequence>
<!-- mandatory fields -->
<xs: el enent nanme="capt uredMedi a" type="xs:string"/>
<xs: el enent nane="capt ureScenel DREF" type="xs:|DREF"/>
<xs: el enent name="encG oupl DREF" type="xs:|DREF"/>
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<xs: choi ce>
<Xs: sequence>
<xs: el enent nanme="spatial Informati on" type="tns:spatial |l nformati onType"
maxQOccur s="unbounded"/ >
</ xs: sequence>
<xs: el enment name="nonSpati al | yDefi ni bl e" type="xs: bool ean" fixed="true"/>
</ xs: choi ce>
<!-- optional fields -->
<xs: el enent ref="description” mnCccurs="0" maxQOccurs="unbounded"/ >
<xs: el enent nanme="priority" type="xs:integer" mnCccurs="0"/>
<xs: el enent nanme="lang" type="xs:|anguage" m nCccurs="0"/>
<xs: el enent name="content" type="xs:string" nminQccurs="0"/>
<xs: el enent name="sw t ched" type="xs:bool ean" m nCccurs="0"/>
<xs: el enent name="dynam c" type="xs: bool ean" mi nCccurs="0"/>
<xs: el enent nanme="conposed" type="xs:bool ean” m nCccurs="0"/>
<xs: el enent nanme="naxCapt ur eEncodi ngs" type="xs: unsi gnedlnt"
m nCccurs="0"/>
<l-- this is in place of "supplementary info": -->
<xs: el enent name="rel atedTo" type="xs:|DREF" ni nCccurs="0"/>
<xs:any nanespace="##ot her" processContents="1ax" mi nCccurs="0"
maxQccur s=" unbounded"/ >
</ xs: sequence>
<xs:attribute nanme="capturel D' type="xs:|D' use="required"/>
<xs:anyAttribute nanespace="##ot her" processContents="|ax"/>
</ xs: conpl exType>

<! -- SPATI AL | NFORMATI ON TYPE -->
<xs: conpl exType nane="spati al | nformati onType" >
<XS:sequence>
<xs: el enent name="capturePoi nt" type="capturePoi nt Type"/>
<xs: el enent name="capt ureArea" type="captureAreaType"
m nCccur s="0"/ >
<xs:any nanespace="##ot her" processContents="1ax" m nCccurs="0"
maxQOccur s="unbounded"/ >
</ xs: sequence>
<xs:anyAttribute nanmespace="##ot her" processContents="|ax"/>
</ xs: conpl exType>

<! -- TEXT CAPTURE TYPE -->

<xs: conpl exType nane="t ext Capt ureType" >

<xs: conpl exCont ent >
<xs: extensi on base="tns: nedi aCapt ur eType" >
</ xs: ext ensi on>

</ xs: conpl exCont ent >

</ xs: conpl exType>

<!-- AUDI O CAPTURE TYPE -->
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<xs: conpl exType nane="audi oCapt ureType" >
<xs: conpl exCont ent >
<xs: extension base="tns: nmedi aCapt ureType" >
<XS:sequence>
<xs: el enent nane="audi oChannel Format" type="audi oChannel For mat Type"
nm nCccurs="0"/>
<xs: el enent name="mnicPattern" type="tns: m cPatternType"
m nCccur s="0"/ >
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<!-- M C PATTERN TYPE -->

<xs:si npl eType nane="m cPatternType">
<xs:restriction base="xs:string">
<xs:enuneration val ue="uni"/>
<xs: enuneration val ue="shot gun"/>
<xs:enuneration val ue="omi"/>
<xs:enuneration val ue="figure8"/>
<xs:enuneration val ue="cardi oi d"/>
<xs: enuneration val ue="hyper-cardioid"/>
</xs:restriction>

</ xs: si npl eType>

<!-- AUDI O CHANNEL FORMAT TYPE -->
<xs: si npl eType nane="audi oChannel For mat Type" >
<xs:restriction base="xs:string">

<xs: enuneration val ue="nono"/ >

<xs: enuneration val ue="stereo"/>
</xs:restriction>
</ xs: si npl eType>

<!-- VIDEO CAPTURE TYPE -->
<xs: conpl exType nane="vi deoCapt ur eType" >
<xs: conpl exCont ent >
<xs: extension base="tns: medi aCapt ureType" >
<Xs:sequence>
<xs: el enent nanme="nativeAspectRati 0" type="xs:string"
m nCccurs="0"/>
<xs: el enent ref="enbeddedText" m nCccurs="0"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<! -- EMBEDDED TEXT ELEMENT -->
<xs: el enent nane="enbeddedText" >
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<xs: conpl exType>
<xs: si npl eCont ent >
<xs: ext ensi on base="xs: bool ean">
<xs:attribute nanme="I| ang" type="xs:I|anguage"/>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
</ xs: el emrent >

<! -- CAPTURE SCENES TYPE -->

<!-- envel ope of capture scenes -->

<xs: conpl exType nane="capt ureScenesType" >

<Xs:sequence>
<xs: el enent name="capt ureScene" type="captureSceneType"
maxQccur s=" unbounded"/ >

</ xs: sequence>

</ xs: conpl exType>

<! -- CAPTURE SCENE TYPE -->

<xs: conpl exType nane="capt ureSceneType" >

<XS:sequence>
<xs: el enment ref="description" m nCccurs="0" naxQccurs="unbounded"/ >
<xs: el enent nanme="sceneSpace" type="captureSpaceType" ni nCccurs="0"/>
<xs: el enent name="sceneEntries" type="sceneEntri esType"/>
<xs:any nanespace="##ot her" processContents="1ax" mni nCccurs="0"
maxQccur s="unbounded"/ >

</ xs: sequence>

<xs:attribute nane="scenel D' type="xs:|D"' use="required"/>
<xs:attribute nanme="scal e" type="scal eType" use="required"/>
<xs:anyAttribute nanmespace="##ot her" processContents="|ax"/>

</ xs: conpl exType>

<!-- SCALE TYPE -->

<xs: si npl eType nane="scal eType" >
<xs:restriction base="xs:string">
<xs:enuneration value="mllineters"/>
<xs:enuneration val ue="unknown"/ >
<xs:enuner ati on val ue="noscal e"/ >

</ xs:restriction>

</ xs: si npl eType>

<!-- CAPTURE AREA TYPE -->

<xs: conpl exType nane="capt ur eAreaType" >
<Xs:sequence>
<xs: el enent nanme="bottonlLeft" type="pointType"/>
<xs: el enent nanme="bottonR ght" type="point Type"/>
<xs: el enent name="toplLeft" type="pointType"/>
<xs: el enent nanme="t opRi ght" type="pointType"/>
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</ xs: sequence>
</ xs: conpl exType>

<!-- CAPTURE SPACE TYPE -->

<xs: conpl exType nane="capt ureSpaceType" >

<Xs: sequence>
<xs: el enent name="bottonlLeftFront" type="pointType"/>
<xs: el enent nanme="bottonR ght Front" type="pointType"/>
<xs: el enent nanme="toplLeftFront" type="pointType"/>
<xs: el enent nanme="t opRi ght Front" type="point Type"/>
<xs: el enent nanme="bottonlLeftBack" type="point Type"/>
<xs: el enent nanme="bott onRi ght Back" type="point Type"/>
<xs: el enent name="toplLeftBack" type="pointType"/>
<xs: el enent name="t opRi ght Back" type="point Type"/>

</ xs: sequence>

</ xs: conpl exType>

<l-- PO NT TYPE -->
<xs: conpl exType nane="poi nt Type" >
<Xs:sequence>
<xs: el enent nanme="x" type="xs:decimal"/>
<xs: el enent nanme="y" type="xs:decinmal"/>
<xs: el enent nane="z" type="xs:decimal"/>
</ xs: sequence>
</ xs: conpl exType>

<!-- CAPTURE PO NT TYPE -->
<xs: conpl exType nane="capt ur ePoi nt Type" >
<xs: conpl exCont ent >
<xs: ext ensi on base="poi nt Type">
<XS:sequence>
<xs: el enent name="I|i neCf Capt urePoi nt" type="tns: poi nt Type"
m nCccur s="0"/ >
</ xs: sequence>
<xs:attribute nanme="pointlD' type="xs:ID'/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<!-- SCENE ENTRI ES TYPE -->
<!-- envel ope of scene entries of a capture scene -->
<xs: conpl exType name="sceneEntri esType">
<XS:sequence>
<xs: el enent nanme="sceneEntry" type="sceneEntryType"
maxQccur s=" unbounded" / >
</ xs: sequence>
</ xs: conpl exType>
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<! -- SCENE ENTRY TYPE -->
<xs: conpl exType nanme="sceneEntryType" >
<XS: sequence>
<xs: el enment ref="description" m nCccurs="0" naxQccurs="unbounded"/ >
<xs: el enent name="swi t chi ngPolicies" type="swi tchingPoliciesType"
nm nCccurs="0"/>
<xs: el enent nanme="nedi aCapt urel Ds" type="capturel DLi st Type"/>
</ xs: sequence>
<xs:attribute name="sceneEntryl D' type="xs:ID"' use="required"/>
<xs:attribute nanme="nedi aType" type="xs:string" use="required"/>
</ xs: conpl exType>

<l-- SWTCH NG POLI Cl ES TYPE - ->

<xs: conpl exType nanme="sw t chi ngPol i ci esType" >

<XS:sequence>
<xs: el enent nanme="siteSw tching" type="xs:bool ean" m nCccurs="0"/>
<xs: el enent nanme="segnent Swi t chi ng" type="xs: bool ean"
nm nCccurs="0"/>

</ xs: sequence>

</ xs: conpl exType>

<!-- CAPTURE ID LI ST TYPE -->
<xs: conpl exType nane="capt urel DLi st Type" >
<XS:sequence>
<xs: el enent nanme="capt urel DREF" type="xs: | DREF"
maxQccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>

<!-- ENCODI NGS TYPE -->
<xs: conpl exType nanme="encodi ngsType" >
<Xs:sequence>
<xs: el enent nanme="encodi ng" type="encodi ngType"
maxQOccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>

<! -- ENCODI NG TYPE -->
<xs: conpl exType nanme="encodi ngType" abstract="true">
<XS:sequence>
<xs: el enent nanme="encodi ngNane" type="xs:string"/>
<xs: el enent name="nmaxBandwi dt h" type="xs:integer"/>
<xs:any nanespace="##ot her" processContents="1ax" mni nCccurs="0"
maxQccur s=" unbounded"/ >
</ xs: sequence>
<xs:attribute name="encodi ngl D' type="xs:ID"' use="required"/>
<xs:anyAttribute nanespace="##any" processContents="|ax"/>
</ xs: conpl exType>
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<! -- AUDI O ENCODI NG TYPE - ->
<xs: conpl exType nane="audi oEncodi ngType" >
<xs: conpl exCont ent >
<xs: extensi on base="tns: encodi ngType" >
<XS:sequence>
<xs: el enent name="encodedMedi a" type="xs:string" fixed="audio"
nm nCccurs="0"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<!-- VI DEO ENCODI NG TYPE -->
<xs: conpl exType nane="vi deoEncodi ngType" >
<xs: conpl exCont ent >
<xs: extensi on base="tns: encodi ngType" >
<XS:sequence>
<xs: el enent name="encodedMedi a" type="xs:string" fixed="video"
nm nCccurs="0"/>
<xs: el enent name="nmaxW dt h" type="xs:integer" m nCccurs="0"/>
<xs: el enent name="maxHei ght" type="xs:integer" m nCccurs="0"/>
<xs: el enent nanme="nmaxFraneRate" type="xs:integer" m nCccurs="0"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<l-- H26X ENCODI NG TYPE -->
<xs: conpl exType nane="h26XEncodi ngType" >
<xs: conpl exCont ent >
<xs: extension base="tns:vi deoEncodi ngType" >
<Xs:sequence>
<!'-- max nunber of pixels to be processed per second -->
<xs: el enent nane="naxH26Xpps" type="xs:integer"
m nCccurs="0"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<!-- ENCODI NG GROUPS TYPE -->

<xs: conpl exType nanme="encodi ngG oupsType" >

<Xs:sequence>
<xs: el enent nanme="encodi ngG oup" type="tns: encodi ngG oupType"
maxQccur s=" unbounded"/ >

</ xs: sequence>

</ xs: conpl exType>
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<! -- ENCODI NG GROUP TYPE -->

<xs: conpl exType nane="encodi ngG oupType" >

<XS: sequence>
<xs: el enent nanme="nmaxG oupBandwi dt h" type="xs:integer"/>
<xs: el enent nanme="nmaxG oupPps" type="xs:integer"
nm nCccurs="0"/>
<xs: el enent nanme="encodi ngl DLi st" type="encodi ngl DLi st Type"/>
<xs:any nanespace="##ot her" processContents="1ax" mi nCccurs="0"
maxQccur s="unbounded"/ >

</ xs: sequence>

<xs:attribute nanme="encodi ngG oupl D' type="xs:ID' use="required"/>
<xs:anyAttribute nanespace="##any" processContents="|ax"/>

</ xs: conpl exType>

<l-- ENCODING ID LI ST TYPE -->
<xs: conpl exType nanme="encodi ngl DLi st Type" >
<XS: sequence>

2013

<xs: el enent name="encl DREF" type="xs:|DREF" maxCccurs="unbounded"/>

</ xs: sequence>
</ xs: conpl exType>

<!-- SI MLLTANEQUS SETS TYPE -->

<xs: conpl exType nanme="si nmul t aneousSet sType" >

<Xs: sequence>
<xs: el enent nanme="si nul t aneousSet" type="si rmultaneousSet Type"
maxCccur s="unbounded"/ >

</ xs: sequence>

</ xs: conpl exType>

<l-- SI MULTANEQUS SET TYPE -->

<xs: conpl exType nanme="si nmul t aneousSet Type" >

<Xs:sequence>
<xs: el enent nanme="capt urel DREF" type="xs: | DREF"
m nCccur s="0" maxQccur s="unbounded"/ >
<xs: el enent nanme="sceneEntryl DREF" type="xs: | DREF"
nm nCccur s="0" maxQccur s="unbounded"/ >

</ xs: sequence>
</ xs: conpl exType>

<!-- CAPTURE ENCODI NG TYPE -->

<xs: conpl exType nanme="capt ur eEncodi ngType" >

<Xs: sequence>
<xs: el enent name="nedi aCapturel D' type="xs:string"/>
<xs: el enent nanme="encodi ngl D' type="xs:string"/>

</ xs: sequence>

</ xs: conpl exType>

<! -- CAPTURE ENCODI NGS TYPE -->
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<xs: conpl exType nane="capt ur eEncodi ngsType" >

<Xs: sequence>
<xs: el enent nane="capt ur eEncodi ng" type="captureEncodi ngType"
maxQOccur s="unbounded"/ >

</ xs: sequence>

</ xs: conpl exType>

<!-- CLUE | NFO ELEMENT -->
<!-- the <cluel nfo> envel ope can be seen

as the ancestor of an <advertisenent> envel ope -->
<xs: el enent nanme="cl uel nfo" type="cl uel nfoType"/>

<!-- CLUE INFO TYPE -->
<xs: conpl exType name="cl uel nf oType" >
<XS:sequence>
<xs: el enent ref="nedi aCaptures"/>
<xs: el enent ref="encodi ngs"/>
<xs: el enent ref="encodi ngG oups"/>
<xs: el enent ref="captureScenes"/>
<xs: el enent ref="sinmultaneousSets"/>
<xs:any nanespace="##ot her" processContents="1ax" m nCccurs="0"
maxQOccur s="unbounded"/ >
</ xs: sequence>
<xs:attribute name="cluelnfol D' type="xs:ID"' use="required"/>
<xs:anyAttribute namespace="##ot her" processContents="|ax"/>
</ xs: conpl exType>

</ xs: schema>

Fol | owi ng sections describe the XML schema in nore detail.

4. <nedi aCapt ures>
<medi aCapt ures> represents the list of one ore nore nedia captures
avai l abl e on the nedia provider's side. Each nedia capture is
represented by a <medi aCapture> el enent (Section 10).

5.  <encodi ngs>
<encodi ngs> represents the list of individual encodings avail able on
the media provider’s side. Each individual encoding is represented
by an <encodi ng> el ement (Section 16).

6. <encodi ngG oups>

<encodi ngG oups> represents the list of the encoding groups organi zed

on the media provider’s side. Each encoding group is represented by
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10.

a <encodi ngG oup> el ement (Section 20).
<capt ur eScenes>

<captureScenes> represents the list of the capture scenes organi zed
on the media provider’s side. Each capture scene is represented by a
<captureScene> el enent. (Section 14).

<si nul t aneousSet s>

<si mul t aneousSet s> contai ns the sinultaneous sets indicated by the
medi a provider. Each sinmultaneous set is represented by a
<si nul taneousSet > el enent. (Section 21).

<capt ur eEncodi ngs>

<captureEncodings> is a list of capture encodings. It can represents
the list of the desired capture encodings indicated by the nmedia
consumer or the list of instantiated captures on the provider’s side.
Each capture encoding is represented by a <captureEncodi ng> el enent.
(Section 22).

<medi aCapt ur e>

According to the CLUE franework, a nmedia capture is the fundanenta
representation of a nedia flowthat is available on the provider’s
side. Media captures are characterized with a set of features that
are independent fromthe specific type of nmedium and with a set of
feature that are nmedi a-specific. W design the nedia capture type as
an abstract type, providing all the features that can be common to
all nedia types. Media-specific captures, such as video captures,
audi o captures and others, are specialization of that nedia capture
type, as in a typical generalization-specialization hierarchy.

The following is the XM. Schena definition of the nedia capture type:
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<!-- MEDI A CAPTURE TYPE -->
<xs: conpl exType name="nedi aCapt ureType" abstract="true">

<XS:sequence>

<!-- mandatory fields -->
<xs: el enent nanme="capt uredMedi a" type="xs:string"/>
<xs: el enent nane="capt ureScenel DREF" type="xs:|DREF"/>
<xs: el enent name="encG oupl DREF" type="xs:|DREF"/>
<xs: choi ce>

<XS: sequence>

<xs: el enent nanme="spatial Informati on" type="tns:spatiallnformationType"
maxQccur s="unbounded"/ >

</ xs: sequence>

<xs: el enment name="nonSpati al | yDefi ni bl e" type="xs: bool ean" fixed="true"/>
</ xs: choi ce>
<!-- optional fields -->
<xs: el enment ref="description" m nCccurs="0" naxQccurs="unbounded"/ >
<xs: el enent nanme="priority" type="xs:integer" mnCccurs="0"/>
<xs: el enent nanme="Ilang" type="xs:|anguage" m nCccurs="0"/>
<xs: el enent name="content" type="xs:string" nminQccurs="0"/>
<xs: el enent nanme="sw t ched" type="xs:bool ean" m nCccurs="0"/>
<xs: el enent nanme="dynam c" type="xs: bool ean" m nCccurs="0"/>
<xs: el enent nane="conposed" type="xs: bool ean" m nCccurs="0"/>
<xs: el enent nanme="naxCapt ur eEncodi ngs" type="xs: unsi gnedl nt"
nm nCccurs="0"/>
<l-- this is in place of "supplementary info": -->
<xs: el enent name="rel atedTo" type="xs:|DREF" mi nCccurs="0"/>
<xs:any nanespace="##ot her" processContents="1ax" m nCccurs="0"
maxQOccur s="unbounded"/ >

</ xs: sequence>
<xs:attribute name="capturel D' type="xs:|D"' use="required"/>
<xs:anyAttribute namespace="##ot her" processContents="|ax"/>

</ xs: conpl exType>

10.

10.

1. <capturedMedi a>

<capturedMedi a> is a mandatory field specifying the nedia type of the
capture ("audi 0", "video", "text",...).

2. <captureScenel DREF>

<captureScenel DREF> is a mandatory field containing the identifier of
the capture scene the nmedia capture belongs to. |ndeed, each nedia
capture nmust be associated with one and only capture scene. Wen a
medi a capture is spatially definible, some spatial information is
provided along with it in the formof point coordinates (see

Section 10.4). Such coordinates refers to the space of coordi nates
defined for the capture scene containing the capture.
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10.

10.

3. <encG oupl DREF>

<encG oupl DREF> is a mandatory field containing the identifier of the
encodi ng group the nedia capture is associated wth.

4. <spatial I nformation>

Medi a captures are divided into two categories: non spatially
defini ble captures and spatially definible captures.

Non spatially definible captures are those that do not capture parts
of the tel epresence room Capture of this case are for exanple those
related to registrations, text captures, DVDs, registered
presentation, or external streanms, that are played in the

tel epresence roomand transnmitted to renote sites.

Spatially definible captures are those that capture part of the
tel epresence room The captured part of the tel epresence roomis
descri bed by nmeans of the <spatiallnformation> el enent.

This is the definition of the spatial information type:

<! -- SPATI AL | NFORMATI ON TYPE -->
<xs: conpl exType nane="spati al | nformati onType" >
<XS:sequence>
<xs: el enent nanme="capturePoi nt" type="capturePoi nt Type"/>
<xs: el enent nanme="capt ureArea" type="captureAreaType"
nm nCccurs="0"/>
<xs:any nanmespace="##ot her" processContents="1ax"
m nCccur s="0" maxQOccur s="unbounded"/ >
</ xs: sequence>
<xs:anyAttribute nanespace="##ot her"
processCont ent s="| ax"/ >
</ xs: conpl exType>

The <capturePoi nt> contains the coordinates of the capture device
that is taking the capture, as well as, optionally, the pointing
direction (see Section 10.4.1). It is a mandatory field when the
medi a capture is spatially definible, independently fromthe nedia

t ype.

The <captureArea> is an optional field containing four points
defining the captured area represented by the capture (see
Section 10.4.2).
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10.4.1. <capt urePoi nt >

The <capturePoint> elenment is used to represent the position and the
line of capture of a capture device. The XM. Schena definition of
the <capturePoint> elenment type is the foll ow ng:

<!-- CAPTURE PO NT TYPE -->
<xs: conpl exType nane="capt ur ePoi nt Type" >
<xs: conpl exCont ent >
<xs: ext ensi on base="poi nt Type">
<XS:sequence>
<xs: el enent name="I|i neC Capt ur ePoi nt"
type="tns: poi nt Type"
m nCccurs="0"/>
</ xs: sequence>
<xs:attribute name="pointl D' type="xs:ID'/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<!-- PONT TYPE -->

<xs: conpl exType name="poi nt Type">
<XS:sequence>
<xs: el enent name="x" type="xs:decimal"/>
<xs: el enent nanme="y" type="xs:decimal"/>
<xs: el enent nane="z" type="xs:decinmal"/>
</ xs: sequence>

</ xs: conpl exType>

The point type contains three spatial coordinates ("x","y","z"
representing a point in the space associated with a certain capture
scene.

The capture point type extends the point type, i.e., it is
represented by three coordinates identifying the position of the
capture device, but can add further information. Such further
information is conveyed by the <lineO CapturePoint> which is another
poi nt-type el ement representing the "point on |line of capture", that
gives the pointing direction of the capture device.

If the point of capture is not specified, it means the consuner
shoul d not assume anythi ng about the spatial |ocation of the
capturing devi ce.

The coordinates of the point on line of capture MJST NOT be identica
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10.

10.

to the capture point coordinates. |If the point on line of capture is
not specified, no assunptions are made about the axis of the
capturing device.

4.2. <captureArea>

<captureArea> is an optional elenment that can be contained within the
spatial information associated with a nedia capture. It represents
the spatial area captured by the media capture.

The XM. representation of that area is provided through a set of four
poi nt-type el ement, <bottonmleft>, <bottonRi ght>, <topLeft>, and
<topRight> as it can be seen fromthe follow ng definition

<!-- CAPTURE AREA TYPE -->

<xs: conpl exType nane="capt ureAreaType" >
<Xs:sequence>
<xs: el enent nanme="bottonleft" type="pointType"/>
<xs: el enent nanme="bottonR ght" type="point Type"/>
<xs: el enent nanme="toplLeft" type="pointType"/>
<xs: el enent nanme="t opRi ght" type="pointType"/>

</ xs: sequence>

</ xs: conpl exType>

<bottonlLeft>, <bottonRi ght> <topLeft>, and <topRi ght> should be co-
pl anar.

For a switched capture that sw tches between different sections
within a larger area, the area of capture should use coordinates for
the | arger potential area.

By conparing the capture area of different nedia captures within the
same capture scene, a consuner can determ ne the spatial

rel ati onshi ps between them and render themcorrectly. |If the area of
capture is not specified, it means the Media Capture is not spatially
related to any other media capture.

5. <nonSpati al | yDefi ni bl e>

When nmedi a captures are non spatially definible, they are marked with
t he bool ean <nonSpati al | yDefi ni bl e> el enment set to "true"
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10.

10.

10.

10.

6. <description>

<description> is used to provide optionally hunman-readabl e textua
information. It is used to describe nedia captures, capture scenes
and capture scene entries. A nedia capture can be described by using
nmul ti pl e <description> el ements, each one providing information in a
different |anguage. |ndeed, the <description> elenment definitionis
the foll ow ng:

<!-- DESCRI PTICON el enent -->
<xs: el enent name="descri ption">
<xs: conpl exType>
<xs: si npl eCont ent >
<Xs: extension base="xs:string">
<xs:attribute nanme="I| ang" type="xs:|anguage"/>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
</ xs: el ement >

As it can be seen, <description>is a string element with an
attribute ("lang") indicating the |anguage used in the textua
descri ption.

7. <priority>

<priority> ([I-D.groves-clue-capture-attr]) is an optional integer
field indicating the inportance of a nedia capture according to the
medi a provider’s perspective. It can be used on the receiver’s side
to automatically identify the nost "inportant” contribution avail able
fromthe medi a provider

[edt note: no final consensus has been reached on the adoption of
such medi a capture attribute.]

8. <lang>

<lang> is an optional elenent containing the |anguage used in the
capture, if any. The purpose of the elenent could nmatch the one of
the "l anguage" attribute proposed in [I-D. groves-clue-capture-attr].

9. <cont ent >

<content> is an optional string elenment. It contains enunerated
val ues describing the "role" of the media capture according to what
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10.

10.

10.

10.

10.

is envisionend in [RFC4796] ("slides", "speaker", "slI", "main",
"alt"). The values for this attribute are the same as the nedi acnt
val ues for the content attribute in [RFC4796]. This attribute can
list nmultiple values, for exanple "main, speaker".

[edt note: a better XML Schena definition for that elenent will soon
be defined.]

10. <swi tched>

<switched> is a bool ean el enent which indicates whether or not the
medi a capture represents the nost appropriate subset of a "whole".
What is "nost appropriate” is up to the provider and could be the
active speaker, a lecturer or a VIP.

[edt note: :(]
11. <dynanic>

<dynami c> is an optional bool ean el enent indicating wheter or not the
capture device originating the capture noves during the tel epresence
session. That optional bool ean el enent has the sanme purpose of the
dynanic attribute proposed in [I-D. groves-clue-capture-attr].

[edt note: There isn't yet final consensus about that el enent.]
12. <conposed>

<conposed> is an optional bool ean el enent indicating wheter or not
the media capture is a mx (audio) or conposition (video) of streans.
This attribute is useful for a media consuner for exanple to avoid
nesting a conposed video capture into another conposed capture or
renderi ng.

13. <maxCapt ur eEncodi ngs>

The optional <nmaxCaptureEncodi ngs> contains an unsi gned i nteger

i ndi cating the maxi mum nunber of capture encodings that can be
simul t aneously active for the nedia capture. |If absent, this
paraneter defaults to 1. The mnimumvalue for this attribute is 1.
The nunber of sinultaneous capture encodings is also limted by the
restrictions of the encoding group the nedia capture refers to ny
means of the <encG oupl DREF> el enment.

14. <rel atedTo>

The optional <rel atedTo> el enent contains the value of the ID
attribute of the media capture it refers to. The nedia capture
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marked with a <rel atedTo> el ement can be for exanple the translation
of a main media capture in a different |anguage. The <rel atedTo>

el ement could be interpreted the sane manner of the suppl ementary
information attribute proposed in [I-D. groves-clue-capture-attr] and
further discussed in

http://ww.ietf.org/ mail-archive/web/clue/current/mg02238. html .

[edt note: There isn’t yet final consensus about that el enent.]
10. 15. capturel D attribute

The "capturel D' attribute is a mandatory field containing the
identifier of the media capture.

11. Audio captures

Audi o captures inherit all the features of a generic nedia capture
and present further audi o-specific characteristics. The XM. Schena
definition of the audio capture type is reported bel ow

<!-- AUDI O CAPTURE TYPE -->
<xs: conpl exType nane="audi oCapt ureType" >
<xs: conpl exCont ent >
<xs: extension base="tns: medi aCapt ureType" >
<XS:sequence>
<xs: el enent nane="audi oChannel Format" type="audi oChannel For mat Type"
m nCccurs="0"/>
<xs: el enent name="mi cPattern" type="tns: m cPatternType"
nmi nCccurs="0"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

Audi o-specific informati on about the audio capture is contained in
<audi oChannel Format > (Section 11.1) and in <m cPattern>
(Section 11.2).

11.1. <audi oChannel For mat >

The optional <audi oChannel Format> elenent is a field with enunerated
val ues ("nmono" and "stereo") which describes the nmethod of encoding
used for audio. A value of "nobno" neans the audi o capture has one
channel. A value of "stereo" neans the audio capture has two audio
channels, left and right. A single stereo capture is different from
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11.

12.

two nmono captures that have a left-right spatial relationship. A
stereo capture maps to a single RTP stream while each nono audio
capture maps to a separate RTP stream

The XML Schenm definition of the <audi oChannel Format> el ement type is
provi ded bel ow

<!-- AUDI O CHANNEL FORMAT TYPE -->

<xs: si npl eType nane="audi oChannel For nat Type" >
<xs:restriction base="xs:string">
<xs:enuneration val ue="nono"/ >
<xs:enuneration val ue="stereo"/>
</xs:restriction>

</ xs: si npl eType>

2. <mcPattern>

The <micPattern> elenment is an optional field describing the
characteristic of the mic capturing the audio signal. It can
contains the enunerated values |isted bel ow

<!-- M C PATTERN TYPE -->

<xs: si npl eType nane="mni cPatternType">
<xs:restriction base="xs:string">
<xs: enuneration val ue="uni"/>
<xs: enuneration val ue="shot gun"/>
<xs:enuneration val ue="omi"/>
<xs:enuneration val ue="figure8"/>
<xs:enuneration val ue="cardioid"/>
<xs: enuneration val ue="hyper-cardioid"/>
</ xs:restriction>

</ xs: si npl eType>

Vi deo captures
Vi deo captures, simlarly to audio captures, extend the infornmation
of a generic nmedia capture with video-specific features, such as

<nativeAspectRati o> (Section 12.1) and <enbeddedText> (Section 12.2).

The XML Schenm representation of the video capture type is provided
in the foll ow ng:

Presta & Ronmano Expi res Septenber 9, 2013 [ Page 22]



Internet-Draft draft - presta-cl ue-dat a- nodel - schenma- 03 March 2013

12.

12.

<!-- VIDEO CAPTURE TYPE -->
<xs: conpl exType nane="vi deoCapt ur eType" >
<xs: conpl exCont ent >
<xs: extensi on base="tns: nedi aCapt ur eType" >
<XS:sequence>
<xs: el enent nanme="nati veAspect Rati 0" type="xs:string"
nm nCccurs="0"/>
<xs: el enent ref="enbeddedText" ni nCccurs="0"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

1. <nativeAspectRati o>

If a video capture has a native aspect ratio (for instance, it
corresponds to a canera that generates 4:3 video), then it can be
supplied as a value of the <nativeAspectRatio> elenent, in order to
hel p renderi ng.

2. <enbeddedText >

The <enbeddedText> el enment is a bool ean el enment indicating that there
is text enbedded in the video capture. The |anguage used in such
enbedded textual description is reported in <enbeddedText> "I ang"
attribute.

The XML Schenma definition of the <enbeddedText> el enent is:

<!-- EMBEDDED TEXT ELEMENT -->
<xs: el enent nanme="enbeddedText ">
<xs: conpl exType>
<xs: si npl eCont ent >
<xs: extensi on base="xs: bool ean">
<xs:attribute name="| ang" type="xs:I|anguage"/>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>

</ xs: el enent >

The <enbeddedText> el enent coul d correspond to the enbedded-text
attribute introduced in [I-D.groves-clue-capture-attr]
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13.

14.

[edt note: no final consensus has been reached yet about the adoption
of such el enent]

Text captures

Al so text captures can be described by extending the generic nedia
capture information, simlarly to audio captures and vi deo captures.

The XML Schema representation of the text capture type is currently
| acking text-specific information, as it can be seen by |ooking at
the definition bel ow

<! -- TEXT CAPTURE TYPE -->

<xs: conpl exType nane="t ext Capt ureType" >

<xs: conpl exCont ent >
<xs: extensi on base="tns: nmedi aCapt ur eType" >
</ xs: ext ensi on>

</ xs: conpl exCont ent >

</ xs: conpl exType>

<capt ur eScene>

A medi a provi der organi zes the avail able capture in capture scenes in
order to help the receiver both in the rendering and in the sel ection
of the group of captures. Capture scenes are nade of capture scene
entries, that are set of nedia captures of the sanme nedia type. Each
capture scene entry represents an alternative to represent conpletely
a capture scene for a fixed nedia type.

The XML Schema representation of a <captureScene> elenment is the
fol | owi ng:

<! -- CAPTURE SCENE TYPE -->
<xs: conpl exType nane="capt ureSceneType" >

Pr

<XS:sequence>
<xs: el enent ref="description" m nCccurs="0" naxQccurs="unbounded"/ >
<xs: el enent name="sceneSpace" type="captureSpaceType" ni nCccurs="0"/>
<xs: el enent name="sceneEntries" type="sceneEntri esType"/>

<xs:any nanespace="##ot her" processContents="1ax" mi nCccurs="0"
maxQccur s=" unbounded"/ >

</ xs: sequence>

<xs:attribute nanme="scenel D' type="xs:|D"' use="required"/>
<xs:attribute name="scal e" type="scal eType" use="required"/>
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<xs:anyAttribute namespace="##ot her" processContents="|ax"/>
</ xs: conpl exType>

The <captureScene> el enent can contain zero or nore textua
<description> elenents, defined as in Section 10.6. Besides
<description> there are two other fields: <sceneSpace>
(Section 14.1), describing the coordinate space which the nmedia
captures of the capture scene refer to, and <sceneEntries>
(Section 14.2), the list of the capture scene entries.

14.1. <sceneSpace> (was: <sceneArea>)

The <sceneSpace> descri bes a boundi ng volune for the spatia

i nformati on provi ded al ongsi de spatially-definible nedia capture
associated with the considered capture scene. Such volune is
described as an arbitrary hexahedrons with ei ght points
(<bottonleftFront>, <bottonR ghtFront>, <topLeftFront>

<t opRi ght Front >, <bottonleft Back>, <bottonR ghtBack>, <topLeftBack>,
and <t opRi ghtBack>). The coordinate systemis Cartesian X, Y, Z with
the origin at a spatial |ocation of the nedia provider’s choosing.
The nmedi a provider nust use the sane coordinate systemw th sane
scale and origin for all nedia capture coordinates within the sane
capture scene.

<!-- CAPTURE SPACE TYPE -->

<xs: conpl exType nane="capt ureSpaceType" >

<Xs: sequence>
<xs: el enent name="bottonlLeftFront" type="pointType"/>
<xs: el enent nanme="bottonR ght Front" type="pointType"/>
<xs: el enent nanme="topLeftFront" type="pointType"/>
<xs: el enent nanme="t opRi ght Front" type="point Type"/>
<xs: el enent nanme="bottonlLeftBack" type="point Type"/>
<xs: el enent nanme="bott onRi ght Back" type="pointType"/>
<xs: el enent name="toplLeftBack" type="pointType"/>
<xs: el enent name="t opRi ght Back" type="point Type"/>

</ xs: sequence>

</ xs: conpl exType>

[edt note: this is just a place holder, the definition of the
boundi ng vol ume has to be di scussed]
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14.

14.

14.

2

<sceneEntri es>

The <sceneEntries> element is a mandatory field of a capture scene
containing the Iist of scene entries. Each scene entry is
represented by a <sceneEntry> el enent (Section 15).

<! -- SCENE ENTRI ES TYPE -->
<!-- envel ope of scene entries of a capture scene -->
<xs: conpl exType nane="sceneEntriesType">

<XS:sequence>

<xs: el enent name="sceneEntry" type="sceneEntryType"
maxCccur s="unbounded"/ >

</ xs: sequence>

</ xs: conpl exType>

3.

scenel D attribute

The scenelD attribute is a mandatory attribute containing the
identifier of the capture scene.

4.

scale attribute

The scale attribute is a mandatory attribute that specifies the scale
of the coordinates provided in the capture space and in the spati al
informati on of the nedia capture belonging to the considered capture
scene. The scale attribute can assume three different val ues:

"mllineters" - the scale is in millinmeters. Systens which know
their physical dinmensions (for exanple professionally installed
tel epresence room systens) should al ways provide those real -world
neasur enent s.

"unknown" - the scale is not necessarily nmillineters, but the
scale is the same for every nmedia capture in the capture scene.
Systens whi ch don’t know specific physical dinmensions but stil
know rel ative distances should sel ect "unknown" in the scale
attribute of the capture scene to be descri bed.

"noscal e" - there is no a common physical scale anpong the nedia
captures of the capture scene. That nmeans the scale could be
different for each media capture.
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15.

15.

<l-- SCALE TYPE -->

<xs: si npl eType nanme="scal eType">
<xs:restriction base="xs:string">
<xs:enuneration value="mllineters"/>
<xs:enuneration val ue="unknown"/ >
<xs:enuneration val ue="noscal e"/ >
</xs:restriction>

</ xs: si npl eType>

<sceneEntry>

A <sceneEntry> el ement represents a capture scene entry, which
contains a set of nmedia capture of the same nmedia type describing a
capture scene.

A <sceneEntry> el enent is characterized as foll ows.

<! -- SCENE ENTRY TYPE -->
<xs: conpl exType nanme="sceneEntryType">
<XS:sequence>
<xs:el enment ref="description" mnCccurs="0" maxCccurs="unbounded"/>
<xs: el enent name="swi t chi ngPolicies" type="sw tchingPoliciesType"
m nCccur s="0"/ >
<xs: el enent nane="nedi aCapt urel Ds" type="capturel DLi st Type"/>
</ xs: sequence>
<xs:attribute nanme="sceneEntryl D' type="xs:ID' use="required"/>
<xs:attribute name="nedi aType" type="xs:string" use="required"/>
</ xs: conpl exType>

One or nore optional <description> el enents provide human-readabl e
i nformati on about what the scene entry contains. <description>is
defined as already seen in Section 10.6.

The remaining child elenments are described in the follow ng
subsecti ons.

1. <switchingPolicies>

<swi t chi ngPol i ci es> represents the switching policies the nedia
provi der support for the nedia captures contained inside a scene
entry. The <switchingPolicies> el enent contains two bool ean

el ement s:
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15.

<siteSwitching> if set to "true", it neans that the nedia

provi der supports the site switching policy for the included nedia
captures;

<segnentSwitching>: if set to "true", it neans that the nedia

provi der supports the segment switching policy for the included
medi a capt ures.

The "site-switch” policy means all captures are switched at the sane
time to keep captures fromthe sane endpoint site together

The "segment-switch" policy means different captures can switch at
different tinmes, and can be coning fromdifferent endpoints.

<!-- SWTCH NG POLI CI ES TYPE -->

<xs: conpl exType name="swi t chi ngPol i ci esType">

<XS:sequence>
<xs: el enent name="siteSw tching" type="xs:bool ean" m nCccurs="0"/>
<xs: el enent name="segment Swi t chi ng" type="xs: bool ean”
m nCccur s="0"/>

</ xs: sequence>

</ xs: conpl exType>

2. <medi aCapt ur el Ds>

The <nedi aCapturelDs> is the list of the identifiers of the nedia
captures included in the scene entry. It is an elenent of the

capt urel DLi st Type type, which is defined as a sequence of

<capt urel DREF> each one containing the identifier of a nmedia capture
listed within the <medi aCaptures> el ement:

<!-- CAPTURE ID LIST TYPE -->
<xs: conpl exType nane="capt urel DLi st Type" >
<XS:sequence>
<xs: el enent nane="capt urel DREF" type="xs: | DREF"
maxQccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>
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15.

15.

16.

16.

16.

3. sceneEntryl D attribute

The sceneEntrylD attribute is a mandatory attribute containing the
identifier of the capture scene entry represented by the <sceneEntry>
el ement .

4. medi aType attribute

The medi aType attribute contains the nedia type of the nedia captures
included in the scene entry.

<encodi ng>
The <encodi ng> el ement represents an individual encoding, i.e., a way
to encode a media capture. |Individual encodi ngs can be characterized

with features that are independent fromthe specific type of nedium
and with features that are nedia-specific. W design the individua
encodi ng type as an abstract type, providing all the features that
can be conmon to all nedia types. Media-specific individua

encodi ngs, such as video encodi ngs, audi o encodi ngs and others, are
speci ali zation of that type, as in a typical generalization-
speci al i zation hierarchy.

<! -- ENCODI NG TYPE -->

<xs: conpl exType nanme="encodi ngType" abstract="true">
<XS:sequence>
<xs: el enent nanme="encodi ngNane" type="xs:string"/>
<xs: el enent name="nmaxBandwi dt h" type="xs:integer"/>
<xs:any nanespace="##ot her" processContents="1ax" mni nCccurs="0"
maxQccur s=" unbounded"/ >

</ xs: sequence>

<xs:attribute name="encodi ngl D' type="xs:ID' use="required"/>
<xs:anyAttribute nanespace="##any" processContents="|ax"/>

</ xs: conpl exType>

1. <encodi ngNanme>

<encodi ngNane> is a nandatory field containing the name of the
encoding (e.g., Grll, H264, ...).

2. <maxBandw dt h>

<maxBandw dt h> represent the nmaximum bitrate the nedia provider can
instantiate for that encoding.
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16.

17.

18.

3. encodingl D attribute

The encodingl D attribute is a mandatory attri bute containing the
identifier of the individual encoding.

Audi o encodi ngs

Audi o encodings inherit all the features of a generic individua
encodi ng and can present further audi o-specific encoding
characteristics. The XML Schenma definition of the audi o encoding
type is reported bel ow

<!-- AUDI O ENCODI NG TYPE - ->
<xs: conpl exType nane="audi oEncodi ngType" >
<xs: conpl exCont ent >
<xs: extensi on base="tns: encodi ngType" >
<XS:sequence>
<xs: el enent name="encodedMedi a" type="xs:string" fixed="audio"
m nCccur s="0"/ >
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

Up to now the only audi o-specific information is the <encodedMedi a>
el ement containing the nmedia type of the nedia captures that can be
encoded with the considered individual encoding. In the case of
audi o encodi ng, that elenment is forced to "audio".

Vi deo encodi ngs

Simlarly to audi o encodi ngs, video encodi ngs can extend the

i nformati on of a generic individual encoding with video-specific
encodi ng features, such as <maxW dt h>, <maxHei ght> and

<maxFr aneRat e>.

The <encodedMedi a> el enent contains the nedia type of the nedia
captures that can be encoded with the considered individual encoding.
In the case of video encoding, that elenent is forced to "video"
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18.

18.

18.

19.

<!-- VI DEO ENCODI NG TYPE -->
<xs: conpl exType nane="vi deoEncodi ngType" >
<xs: conpl exCont ent >
<xs: extensi on base="tns: encodi ngType" >
<XS:sequence>
<xs: el enent name="encodedMedi a" type="xs:string" fixed="video"
nm nCccurs="0"/>
<xs: el enent nanme="nmaxW dt h" type="xs:integer" m nCccurs="0"/>
<xs: el enent name="maxHei ght" type="xs:integer" m nCccurs="0"/>
<xs: el enent nanme="nmaxFraneRate" type="xs:integer" m nCccurs="0"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

1. <maxWdth>

<maxW dt h> represents the video resolution’s maxi num w dth supported
by the video encoding, expressed in pixels.

[edt note: not present in -09 version of the franmework doc]
2.  <maxHei ght >

<maxHei ght > representd the video resolution’s maxi mum heith supported
by the video encodi ng, expressed in pixels.

[edt note: not present in -09 version of the framework doc]
3. <maxFr aneRat e>

<maxFr aneRat e> provi des the maxi nrum frame rate supported by the video
encodi ng for the video capture to be encoded.

[edt note: not present in -09 version of the framework doc]
H26X encodi ngs

This is an exanple of howit is possible to further specialize the
definition of a video individual encoding in order to cover encoding
specific information. A H26X video encodi ng can be represented

t hrough an el ement inheriting the video encoding characteristics
descri bed above (Section 18) and by adding other information such as
<maxH26Xpps>, whi ch represent the maxi num nunber of pixels to be
processed per second;
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20.

20.

<l-- H26X ENCODI NG TYPE -->
<xs: conpl exType nane="h26XEncodi ngType" >
<xs: conpl exCont ent >
<xs: extensi on base="tns: vi deoEncodi ngType" >
<XS:sequence>
<!-- max nunber of pixels to be processed per second -->
<xs: el enent nanme="nmaxH26Xpps" type="xs:integer"
m nCccur s="0"/ >
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

[edt note: Need to be checked]
<encodi ngG oup>

The <encodi ngG oup> el ement represents an encodi ng group, which is a
set of one or nore individual encodings, and parameters that apply to
the group as a whole. The definition of the <encodi ngG oup> el enent

is the follow ng:

<! -- ENCODI NG GROUP TYPE -->

<xs: conpl exType nane="encodi ngG oupType" >

<XS:sequence>
<xs: el enent name="nmaxG oupBandwi dt h" type="xs:integer"/>
<xs: el enent name="nmaxG oupPps" type="xs:integer"
nmi nCccurs="0"/>
<xs: el enent nanme="encodi ngl DLi st" type="encodi ngl DLi st Type"/>
<xs:any nanespace="##ot her" processContents="1ax" m nCccurs="0"
maxQOccur s="unbounded"/ >

</ xs: sequence>

<xs:attribute name="encodi ngG oupl D' type="xs:ID"' use="required"/>
<xs:anyAttribute nanmespace="##any" processContents="|ax"/>

</ xs: conpl exType>

In the followi ng, the contained elenents are further descri bed.
1. <nmaxG oupBandw dt h>
<maxG oupBandwi dt h> i s an optional field containing the maxi num

bitrate supported for all the individual encodings included in the
encodi ng group.
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20.

20.

20.

21.

2. <maxG oupPps>

<maxG oupPps> is an optional field containing the maxi num nunber of
pi xel per second for all the individual encodings included in the
encodi ng group.

[edt note: Need to be checked]
3. <encodi ngl DLi st >

<maxG oupBandwi dth> is the list of the individual encoding grouped
together. Each individual encoding is represented through its
identifier contained within an <encl DREF> el enent .

<!-- ENCODING ID LI ST TYPE -->
<xs: conpl exType nanme="encodi ngl DLi st Type" >
<XS:sequence>
<xs: el enent name="encl DREF" type="xs:|DREF" nmaxQOccurs="unbounded"/>
</ xs: sequence>
</ xs: conpl exType>

4. encodingGoupl D attribute

The encodi ngG oupl D attribute contains the identifier of the encoding
group.

<si mul t aneousSet >

<si mul t aneousSet > represents a sinultaneous set, i.e. a list of
capture of the sane type that cab be transmitted at the sane tine by
a nmedia provider. There are different sinultaneous transm ssion sets
for each nedia type

<!-- SIMILTANEQUS SET TYPE -->

<xs: conpl exType nanme="si nul t aneousSet Type" >

<XS:sequence>
<xs: el enent name="capturel DREF" type="xs: | DREF"
nm nCccur s="0" maxCQccur s="unbounded"/ >
<xs: el enent name="sceneEntryl DREF" type="xs: | DREF"
m nCccur s="0" maxQccur s="unbounded"/ >

</ xs: sequence>
</ xs: conpl exType>
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21.

21.

22.

22.

22.

23.

[edt note: need to be checked]
1. <capturel DREF>

<capturel DREF> contains the identifier of the nedia capture that
bel ongs to the sinmultanous set.

2. <sceneEntryl DREF>

<capturel DREF> contains the identifier of the scene entry containing
a group of capture that are able to be sent sinultaneously with the
ot her capture of the sinultaneous set.

<capt ur eEncodi ng>

A <captureEncoding> is given fromthe association of a nedia capture
and an individual encoding, to forma capture stream It is defined
as en elenment of the follow ng type:

<!-- CAPTURE ENCODI NG TYPE -->

<xs: conpl exType nanme="capt ur eEncodi ngType" >

<Xs: sequence>
<xs: el enent name="nedi aCapturel D' type="xs:string"/>
<xs: el enent nanme="encodi ngl D' type="xs:string"/>

</ xs: sequence>

</ xs: conpl exType>

1. <medi aCapturel D>

<medi aCapturel D> contains the identifier of the nmedia capture that
has been encoded to formthe capture encodi ng.

2. <encodi ngl D>

<encodi ngl D> contains the identifier of the applied individua
encodi ng.

<cl uel nf o>
The <cl uel nfo> el enent has been left within the XML Schema for the

sake of conveni ence when representing a prototype of ADVERTI SEMENT
message (see the exanple section).
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24.

<l-- CLUE | NFO ELEMENT -->
<!-- the <cluelnfo> envel ope can be seen

as the ancestor of an <advertisenent> envel ope -->
<xs: el enent nanme="cl uel nfo" type="cl uel nfoType"/>

<!l-- CLUE INFO TYPE -->
<xs: conpl exType nane="cl uel nf oType" >
<Xs:sequence>
<xs: el enent ref="nedi aCaptures”/>
<xs: el enent ref="encodi ngs"/>
<xs: el enent ref="encodi ngG oups"/>
<xs: el enent ref="captureScenes"/>
<xs: el enent ref="sinultaneousSets"/>
<xs:any nanespace="##ot her" processContents="1ax" mi nCccurs="0"
maxQccur s=" unbounded"/ >
</ xs: sequence>
<xs:attribute name="cluelnfol D' type="xs:|D' use="required"/>
<xs:anyAttribute nanespace="##ot her" processContents="|ax"/>
</ xs: conpl exType>

Sanple XML file

The following XML docunent represents a scherma conpliant exanple of
CLUE tel epresence scenari o.

There are 5 video captures:

VCO: the video fromthe |left camera
VCl: the video fromthe central canera
VC2: the video fromthe right camera

VC3: the overall view of the tel epresence roomtaken fromthe
central canera

VC4: the video associated with the slide stream

There are 2 audi o captures:

ACO: the overall room audio taken fromthe central canera
ACl: the audio associated with the slide stream presentation

The captures are organi zed into two capture scenes:

a
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CSl: this scene contains captures associated with the participants
that are in the tel epresence room
CS2: this scene contains captures associated with the slide
presentation, which is a pre-registered presentation played within

the context of the tel epresence session

Wthin the capture scene CS1, there are three scene entries
avai | abl e:

CS1 SE1: this entry contains the partipants’ video captures taken
fromthe three canmeras (VCO, VCl1, VC2).

CS1_SE2: this entry contains the zoomed-out view of the overal
tel epresence room (VC3)

CS1 SE3: this entry contains the overall tel epresence room audio
(ACO)

On the other hand, capture scene CS2 presents two scene entries:

CS2 SE1: this entry contains the presentation audi o stream (ACl)
CS2 _SE2: this entry contains the presentation video stream (VC4)
There are two encodi ng groups:

EGQ This encodi ng groups invol ves video encodi ngs ENCO, ENCl, ENC2
EGL This encoding groups involves audi o encodi ngs ENC3, ENC4

As to the simultaneous sets, only VC1 and VC3 cannot be transnitted
simul t aneously since they are captured by the sane device. i.e. the
central canera (VC3 is a zooned-out view while VCl1 is a focused view
of the front participants). The sinultaneous sets would then be the
fol | owi ng:

SS1 nmade by VCQ0, VC1, VC2, VC4, ACO, ACl

SS2  made by VQ0, VC3, VC2, VC4, ACO, ACl

<?xm version="1.0" encodi ng="UTF-8" standal one="yes" ?>
<cluelnfo xm ns="urn:ietf:parans: xm : ns: cl ue-i nfo" cl uel nfol D="prova">
<medi aCapt ur es>
<medi aCapt ure
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"
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xsi:type="audi oCapt ureType" capturel D="ACl">
<capt ur edMedi a>audi o</ capt ur edMedi a>
<capt ur eScenel DREF>CS2</ capt ur eScenel DREF>
<encG oupl DREF>EGL</ encG oupl DREF>
<nonSpati al | yDefi ni bl e>t rue</ nonSpati al | yDefi ni bl e>
<description | ang="en">presentati on audi o</ description>
<cont ent >sl i de</ cont ent >
<audi oChannel For mat >nono</ audi oChannel For nat >
</ medi aCapt ur e>
<medi aCapt ur e
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
Xsi : type="vi deoCapt ur eType" capturel D="VC4" >
<capt ur edMedi a>vi deo</ capt ur edMedi a>
<capt ur eScenel DREF>CS2</ capt ur eScenel DREF>
<encG oupl DREF>E®)</ encG oupl DREF>
<nonSpati al | yDefi ni bl e>t rue</ nonSpati al | yDef i ni bl e>
<description | ang="en">presentati on vi deo</description>
<cont ent >sl i des</ cont ent >
</ medi aCapt ur e>
<medi aCapt ur e
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance”
xsi :type="audi oCapt ur eType" capt urel D="AC0" >
<capt ur edMedi a>audi o</ capt ur edMedi a>
<capt ur eScenel DREF>CS1</ capt ur eScenel DREF>
<encG oupl DREF>EGL</ encG oupl DREF>
<spati al | nf or mati on>
<capt ur ePoi nt >
<x>0. 5</ x>
<y>1.0</y>
<z>0. 5</ z>
<l i neOf Capt ur ePoi nt >
<x>0. 5</ x>
<y>0. 0</y>
<z>0. 5</ z>
</l i neCk Capt ur ePoi nt >
</ capt ur ePoi nt >
</ spatial I nformation>
<description | ang="en">
audio fromthe central canera m c</description>
<audi oChannel For mat >nono</ audi oChannel For mat >
<m cPattern>fi gure8</m cPattern>
</ medi aCapt ur e>
<medi aCapt ure
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance”
xsi :type="vi deoCapt ur eType" capturel D="VC3">
<capt ur edMedi a>vi deo</ capt ur edMedi a>
<capt ur eScenel DREF>CS1</ capt ur eScenel DREF>
<encG oupl DREF>EQ0</ encG oupl DREF>
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<spati al | nf or mati on>
<capt ur ePoi nt >
<x>1. 5</ x>
<y>1.0</y>
<z>0. 5</ z>
<l i neOf Capt ur ePoi nt >
<x>1. 5</ x>
<y>0. 0</y>
<z>0. 5</ z>
</l i nek Capt ur ePoi nt >
</ capt ur ePoi nt >
<capt ur eAr ea>
<bottonLeft>
<x>0. 0</ x>
<y>3.0</y>
<z>0.0</ z>
</ bottonlLeft>
<bot t onRi ght >
<x>3. 0</ x>
<y>3. 0</y>
<z>0.0</ z>
</ bott onRi ght >
<t opLeft>
<x>0. 0</ x>
<y>3.0</y>
<z>3.0</ z>
</topLeft>
<t opRi ght >
<x>3. 0</ x>
<y>3.0</y>
<z>3.0</ z>
</t opRi ght >
</ capt ur eAr ea>
</spatial I nfornmation>
<description | ang="en">
zoonmed out view of the roonx/description>
</ medi aCapt ur e>
<medi aCapt ur e

xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance”

xsi :type="vi deoCapt ur eType" capturel D="VC2" >
<capt ur edMedi a>vi deo</ capt ur edMedi a>
<capt ur eScenel DREF>CS1</ capt ur eScenel DREF>
<encG oupl DREF>EQ0</ encG oupl DREF>
<spati al | nf or mati on>
<capt ur ePoi nt >
<x>2. 5</ x>
<y>1.0</y>
<z>0. 5</ z>
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<l i neOf Capt ur ePoi nt >
<x>2. 5</ x>
<y>0. 0</y>
<z>0. 5</z>
</l i neCk Capt ur ePoi nt >
</ capt ur ePoi nt >
<capt ur eAr ea>
<bot t onLeft >
<x>2. 0</ x>
<y>3.0</y>
<z>0.0</ z>
</ bottonlLeft>
<bot t onRi ght >
<x>3. 0</ x>
<y>3.0</y>
<z>0.0</ z>
</ bott onRi ght >
<t opLeft>
<x>2. 0</ x>
<y>3. 0</y>
<z>3.0</ z>
</topLeft>
<t opRi ght >
<x>3. 0</ x>
<y>3.0</y>
<z>3.0</ z>
</t opRi ght >
</ capt ur eAr ea>
</spatial I nfornmation>
<description | ang="en">ri ght canera vi deo</description>
</ medi aCapt ur e>
<medi aCapt ur e
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance”
xsi :type="vi deoCapt ur eType" capturel D="VC1l">
<capt ur edMedi a>vi deo</ capt ur edMedi a>
<capt ur eScenel DREF>CS1</ capt ur eScenel DREF>
<encG oupl DREF>EQ0</ encG oupl DREF>
<spati al | nf or mati on>
<capt ur ePoi nt >
<x>1. 5</ x>
<y>1.0</y>
<z>0. 5</ z>
<l i neOf Capt ur ePoi nt >
<x>1. 5</ x>
<y>0. 0</y>
<z>0. 5</ z>
</l i ne} Capt ur ePoi nt >
</ capt ur ePoi nt >
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<capt ur eAr ea>
<bot t onLeft >
<x>1. 0</ x>
<y>3.0</y>
<z>0.0</ z>
</ bottonlLeft>
<bot t onRi ght >
<x>2. 0</ x>
<y>3.0</y>
<z>0.0</ z>
</ bott onRi ght >
<t opLeft>
<x>1. 0</ x>
<y>3. 0</y>
<z>3.0</ z>
</topLeft>
<t opRi ght >
<x>2. 0</ x>
<y>3.0</y>
<z>3.0</ z>
</t opRi ght >
</ capt ur eAr ea>
</spatial I nfornmation>
<description | ang="en">central canera vi deo</description>
</ medi aCapt ur e>
<medi aCapt ur e
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schene- i nst ance”
xsi :type="vi deoCapt ur eType" capturel D="VCQ0" >
<capt ur edMedi a>vi deo</ capt ur edMedi a>
<capt ur eScenel DREF>CS1</ capt ur eScenel DREF>
<encG oupl DREF>EQ0</ encG oupl DREF>
<spati al I nf or mati on>
<capt ur ePoi nt >
<x>0. 5</ x>
<y>1.0</y>
<z>0. 5</ z>
<l i neOf Capt ur ePoi nt >
<x>0. 5</ x>
<y>0. 0</y>
<z>0. 5</ z>
</l i neCk Capt ur ePoi nt >
</ capt ur ePoi nt >
<capt ur eAr ea>
<bot t onmLeft >
<x>0. 0</ x>
<y>3. 0</y>
<z>0.0</ z>
</ bottonlLeft>
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<bot t onRi ght >
<x>1. 0</ x>
<y>3.0</y>
<z>0.0</ z>
</ bott onRi ght >
<t opLeft>
<x>0. 0</ x>
<y>3. 0</y>
<z>3.0</ z>
</topLeft>
<t opRi ght >
<x>1. 0</ x>
<y>3.0</y>
<z>3.0</ z>
</t opRi ght >
</ capt ur eAr ea>
</spatial I nfornmation>
<description | ang="en">l eft canmera vi deo</descri pti on>
</ medi aCapt ur e>
</ medi aCapt ur es>
<encodi ngs>
<encodi ng xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
Xsi : type="vi deoEncodi ngType" encodi ngl D="ENCO" >
<encodi ngNane>h263</ encodi ngName>
<maxBandwi dt h>4000000</ naxBandw dt h>
<encodedMedi a>vi deo</ encodedMedi a>
<maxW dt h>1920</ maxW dt h>
<maxHei ght >1088</ maxHei ght >
</ encodi ng>
<encodi ng xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schenma- i nst ance"
xsi :type="vi deoEncodi ngType" encodi ngl D="ENC1" >
<encodi ngNane>h263</ encodi ngNanme>
<maxBandw dt h>4000000</ maxBandwi dt h>
<encodedMedi a>vi deo</ encodedMedi a>
<maxW dt h>1920</ maxW dt h>
<maxHei ght >1088</ maxHei ght >
</ encodi ng>
<encodi ng xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi :type="vi deoEncodi ngType" encodi ngl D="ENC2" >
<encodi ngNane>h263</ encodi ngNane>
<maxBandwi dt h>4000000</ maxBandw dt h>
<encodedMedi a>vi deo</ encodedMedi a>
<maxW dt h>1920</ maxW dt h>
<maxHei ght >1088</ maxHei ght >
</ encodi ng>
<encodi ng xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
Xsi : type="audi oEncodi ngType" encodi ngl D="ENC3" >
<encodi ngNane>g711</ encodi ngName>
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<maxBandw dt h>64000</ maxBandwi dt h>
<encodedMedi a>audi o</ encodedMedi a>
</ encodi ng>
<encodi ng xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
Xsi : type="audi oEncodi ngType" encodi ngl D="ENC4" >
<encodi ngNane>g711</ encodi ngName>
<maxBandw dt h>64000</ maxBandwi dt h>
<encodedMedi a>audi o</ encodedMedi a>
</ encodi ng>
</ encodi ngs>
<encodi ngG oups>
<encodi ngG oup encodi ngG oupl D="EQD" >
<maxG oupBandw dt h>12000000</ maxG oupBandw dt h>
<encodi ngl DLi st >
<encl| DREF>ENCO</ enc| DREF>
<encl DREF>ENC1</ enc| DREF>
<encl DREF>ENC2</ enc| DREF>
</ encodi ngl DLi st >
</ encodi ngG oup>
<encodi ngG oup encodi ngG oupl D="EGL" >
<maxG oupBandwi dt h>12000000</ max& oupBandwi dt h>
<encodi ngl DLi st >
<encl DREF>ENC3</ enc| DREF>
<encl| DREF>ENC4</ enc| DREF>
</ encodi ngl DLi st >
</ encodi ngG oup>
</ encodi ngG oups>
<capt ureScenes>
<capt ureScene scal e="unknown" scenel D="CSl1" >
<description |l ang="en">mai n scene</description>
<sceneSpace>
<bot t onrLef t Front >
<x>0. 0</ x>
<y>3.0</y>
<z>0.0</ z>
</ bott onlLeft Front >
<bot t onRi ght Fr ont >
<x>3. 0</ x>
<y>3.0</y>
<z>0.0</ z>
</ bot t onRi ght Front >
<t opLeft Front >
<x>0. 0</ x>
<y>3. 0</y>
<z>2.0</z>
</topLeftFront>
<t opRi ght Front >
<x>3. 0</ x>
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<y>3.0</y>
<z>2.0</z>
</t opRi ght Front >
<bot t ormLef t Back>
<x>0. 0</ x>
<y>3.0</y>
<z>0. 0</ z>
</ bot t onlLeft Back>
<bot t onRi ght Back>
<x>3. 0</ x>
<y>3.0</y>
<z>0.0</ z>
</ bot t onRi ght Back>
<t opLef t Back>
<x>0. 0</ x>
<y>3.0</y>
<z>2.0</z>
</ topLeft Back>
<t opRi ght Back>
<x>3. 0</ x>
<y>3.0</y>
<z>2.0</z>
</t opRi ght Back>
</ sceneSpace>
<sceneEntri es>
<sceneEntry nedi aType="vi deo" sceneEntryl D="SE1" >
<description | ang="en">
partici pants streans</description>
<medi aCapt ur el Ds>
<capt ur el DREF>VQ0</ capt ur el DREF>
<capt ur el DREF>VC1</ capt ur el DREF>
<capt ur el DREF>VC2</ capt ur el DREF>
</ medi aCapt ur el Ds>
</ sceneEntry>
<sceneEntry nedi aType="vi deo" sceneEntryl D="SE2" >
<description | ang="en">room streanx/ description>
<medi aCapt ur el Ds>
<capt ur el DREF>VC3</ capt ur el DREF>
</ medi aCapt ur el Ds>
</ sceneEntry>
<sceneEntry nedi aType="audi 0" sceneEntryl D="SE3" >
<description | ang="en">room audi o</ descri pti on>
<medi aCapt ur el Ds>
<capt ur el DREF>AC0</ capt ur el DREF>
</ medi aCapt ur el Ds>
</ sceneEntry>
</ sceneEntries>
</ capt ur eScene>
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<capt ureScene scal e="noscal e" scenel D="CS2" >
<description | ang="en">present ati on</description>
<sceneEntries>
<sceneEntry nedi aType="vi deo" sceneEntryl D="CS2_SE1">
<description | ang="en">
presentation vi deo</description>
<medi aCapt ur el Ds>
<capt ur el DREF>VC4</ capt ur el DREF>
</ medi aCapt ur el Ds>
</ sceneEntry>
<sceneEntry nedi aType="audi 0" sceneEntryl D="CS2_SE2" >
<description | ang="en">
presentation audi o</ description>
<medi aCapt ur el Ds>
<capt ur el DREF>AC1</ capt ur el DREF>
</ medi aCapt ur el Ds>
</ sceneEntry>
</ sceneEntries>
</ capt ur eScene>
</ capt ur eScenes>
<si mul t aneousSet s>
<si nul t aneousSet set| D="SS1">
<capt ur el DREF>VCQ0</ capt ur el DREF>
<capt ur el DREF>VCl</ capt ur el DREF>
<capt ur el DREF>VC2</ capt ur el DREF>
<capt ur el DREF>VC4</ capt ur el DREF>
<capt ur el DREF>AC0</ capt ur el DREF>
<capt ur el DREF>AC1</ capt ur el DREF>
</ si mul t aneousSet >
<si nul t aneousSet set| D="SS2" >
<capt ur el DREF>VCQ0</ capt ur el DREF>
<capt ur el DREF>VC3</ capt ur el DREF>
<capt ur el DREF>VC2</ capt ur el DREF>
<capt ur el DREF>VC4</ capt ur el DREF>
<capt ur el DREF>AC0</ capt ur el DREF>
<capt ur el DREF>ACL</ capt ur el DREF>
</ si mul t aneousSet >
</ si mul t aneousSet s>
</ cl uel nf 0>

25. Diff with unofficial -02 version
Here the link to the unofficial -02 version

http://ww. grid.unina.it/Didattical/Reti D Cal col at or
[inf/draft-presta-cl ue-data-nodel -schema-02. ht
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<medi aCapt ures> noved from <sceneEntry> to <cl uel nfo> el ements
<medi aCapt ur es> have been noved out fromthe <captureScene> bl ob
again. Media captures should have identifiers that are valid out
of the local scope of capture scenes, since a consuner should be
able to require also single captures in the CONFI GURE nessage.
This design choice reflects a bottom up approach where captures

are the basis of the data nodel. |In each nmedia capture a
reference to the capture scene containing it is provided. It
identifies the space the spatial information of the nedia capture
refers to.

XM. docunent exanpl e updated A new exanple, conpliant with the
updat ed schema, has been provided.

| anguage attribute added to <medi aCapture> Such optional attribute
reflects the | anguage used in the capture, if any. The purpose of
the elenent could match the one of the |anguage attribute proposed
in [I-D. groves-clue-capture-attr].

<priority> added to <medi aCapture> The priority elenent has an
i nteger value helping in specifying a nmedia capture rel ative
i mportance with respect to the other captures. That elenent could
correspond to the priority attribute introduced in
[l1-D.groves-clue-capture-attr].

<enbeddedText > added to <vi deoCapture> The elenent, if present,
i ndi cates text enbedded in the video capture. The |anguage used
in such enbedded textual description is also envisioned within the
<enbeddedText> el enent itself. That elenent could correspond to
the priority attribute introduced in
[1-D.groves-clue-capture-attr]

<rel at edTo> added to <nedi aCapture> That optional el enent contains
the 1D of a capture the capture refers to. This is for supporting
cases where there is the translation of a main capture in a
di fferent | anguage. Such translation can be marked with a
<rel atedTo> tag to refer to the main capture. This could be
interpreted the same manner of the suppl enentary information
attribute proposed in [I-D.groves-clue-capture-attr] and further
di scussed in
http://ww.ietf.org/mail-archive/web/clue/current/nsg02238. htni .

<dynani c> added to <nedi aCapture> That optional bool ean el enment has
the sane purpose of the dynamic attribute proposed in

[1-D.groves-clue-capture-attr]. It indicates if the capture
device originating the capture noves during the tel epresence
sessi on.
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26.

27.

new el enent definition for <description> <description> has a new
attribute, lang, indicating the |anguage used for the text within
<description> <description> is used to provide human readabl e
i nformati on about captures, scene, and scene entries. The
definitions of the corresponding XM. el enents (i.e.
<medi aCapt ure>, <captureScene>, <sceneEntry>) have been updated to
make them able to contain nore than one <description> In that
way, they can be described in different |anguages.

text capture added as new type of capture The elenent is just a
pl ace hol der, since it is not characterized with any further
i nformati on up to now

Dff with -02 version

<sceneSpace> of capture space type <sceneSpace> (was: <sceneArea>)
descri bes a bounding volune for the space of a capture scene as an
arbitrary hexahedrons with eight points (placehol der solution).

H26X encoding to be checked.

Si nul t aneous sets The XML Schena definition of the sinultaneous sets
has changed. A sinultaneous set is defined as a list of L nedia
capture identifiers and Mcapture scene entrie identifiers, where
L, Mcan be 0 or unbounded.

Capture encoding A new XML Schenma type has been added to descri be
capture encodings as the result of the association of a nedia
capture, represented by its identifier, with an individua
encodi ng, represented by its identifier as well.

Clue info The <cluelnfo> element has been left within the XM. Schema
for the sake of conveni ence when representing a prototype of
ADVERTI SEMENT nessage (see the exanple section).

Dat a nodel definitions added For each el enent of the datanpbdel a
brief description has been reported to foster discussion
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1. Introduction

The CLUE protocol is an application protocol used by a Media Provider
(MP) and a Media Consuner (MC) in order to establish a nultinedia

tel epresence session. CLUE protocol nessages flow across a DTLS/ SCTP
channel established as depicted in [I|-D. kyzi vat-cl ue-signaling].
While [I-D. kyzi vat-cl ue-signaling] focuses on signaling details about
the protocol and its interaction with the SI P/ SDP session

est abl i shnent nechani sns, we herein concentrate only on the protoco
in action and try to define the behavior of both the MP and the MC at
the CLUE application level. In other words, we assunme the DTLS/ SCTP
channel has already been established and di scuss how the CLUE

di al ogue between the MP and the MC can be exploited to successfully
setup the tel epresence session according to the principles and
concepts pointed out in in [I-D. kyzivat-clue-signaling] and in
[I-D.ietf-clue-framework].

In Section 3 we provide the list of the CLUE nessages, together with
an overview of their features and functionality. MCs and MP s state
machi nes are introduced in Section 4 and further described in
Section 5 and Section 6 respectively.

2. Term nol ogy

This docunment refers to the same terminology used in
[I-D.ietf-clue-framework] and in [I-D. kyzivat -cl ue-si gnaling].

3. Overview of the CLUE protocol nessages
This section contains a bird s-eye view of the CLUE protoco
messages. For each nessage it is indicated who sends it, who
receives it, a brief description of the information it carries, and
how when it is used. Besides the well-known ADVERTI SEMENT and
CONFI GURE nessages, hew ones have been conceived in order to fulfill
the mechani sns and operations pointed out in
[1-D. kyzi vat - cl ue-si gnaling].
0 ADVERTI SEMENT ( ADV)
0 CONFI GURE ( CONF)
0 RESPONSE

o RE-ADV
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3.1. ADVERTI SEMENT

[ SR T +

I I
| FROM [ MP |
I I I
S o m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e me e em o +
I I I
| TO I MC I
I I I
oo o +

I I
| TYPE | Notification |
I I I
o o m m e e e e e e e e e e e e e e e e e e e e e e e e e meee oo +

DESCRI PTI ON This message is used by the MP to advertise the

I I
I I
| avai l abl e medi a captures and related information |
| to the MC |
[ The ADV contains elenments conpliant with the [
| CLUE data nodel and other information like the |
[ CLUE protocol version and a sequence nunber. [
I I

|

[ The MP sends this message as soon as the CLUE

| channel is ready. The MP sends an ADV to the

| MC every time there is a nodification of the MP
| tel epresence capabilities.

| The ADV nessage is also sent back to the MC

|

|

I

I

s |

I

when the MP receives a RE-ADV request. |

3.2. CONFI GURE
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Fommmmm e eaaaa T N NS +

I I
| FROM [ MC [
I I I
S S R .., +
I I I
| TO I P I
I I I
[ i +

I I
| TYPE | Request |
I I I
Fommmmm e eaaaa T N NS +

DESCRI PTI ON This message allows a MC to request the

encodi ngs and other information |ike the CLUE

I I
| ; ! . |
[ desired advertised capture. It contains capture [
I I
| protocol version and a sequence nunber. |
I I

an ADV or every tinme it wants to request other

I I I
| USAGE [ The MC can send a CONF after the reception of [
I I I
[ | advertised captures to the M. |

3.3. RESPONSE
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Fommmmm e eaaaa T N NS +

I I
| FROM [ MP [
I I I
S S R .., +
I I I
| TO I MC I
I I I
[ i +

I I
| TYPE | Response |
I I I
Fommmmm e eaaaa T N NS +

DESCRI PTI ON This message allows a MP to answer to a CONF

I I
I I
[ nmessage. Besides the protocol version and a [
| sequence nunber, it contains a response code with |
[ a response string indicating either the success [
| or the failure (along with failure details) of |
| the CONF request el aboration. |
| Exanpl es of response codes and strings are |
[ provided in a follow ng table.

| USAGE | The MP sends this nmessage in response to CONF |
[ [ nmessages. [

Response codes can be defined by followi ng the HTTP semantics as
bel ow.
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o e e e e oo - oo e e e a oo oo o m e e e e e i oo - +
I I
| Response code | Response string | Description |
L L L L
I I I I
| 410 | Bad syntax | The XML syntax of the |
| | | CONF nessage is not |
| | | correct. |
S Fom e e e e oo o e e e e e e e oo +
I I I I
| 411 | Invalid val ue | The CONF nessage [
[ | | contains an invalid |
| | | paraneter val ue. |
e e e e e oo - e e e e e e e e o e e e e e e e e e +
I I I I
| 412 | Invalid identifier | The identifier used to |
| | | request a capture is |
[ [ | either invalid or [
I I un
known |
S Fom e e e e oo o e e e e e e e oo +
I I I I
| 413 | Conflicting values | The CONF nessage |
| | | contains val ues that |
| | | cannot be used together.|
e e e e e oo - e e e e e e e e o e e e e e e e e e +
I I I I
| 420 | Invalid sequencing | The sequence nunber of |
| | | the CONF nessage is out |
| | | of date or corresponds |
| | | to an obsol eted ADV. |
e e e e e oo - e e e e e e e e o e e e e e e e e e +
I I I I
| 510 | Version not supported| The CLUE protocol |
| | | version of the CONF |
| | | message is not supported|
| | | by the M. |
e e e e e oo - e e e e e e e e o e e e e e e e e e +
I I I I
| 511 | Option not supported | The option requested in |
| | | the CONF nessage is not |
[ [ | supported by the M. |
) o e e e e e e e e e oo Fo e e e e e e eam o +

To Be Conti nued...
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4.

Hommmmm B T NS +

I I
| FROM [ MC [
I I I
S S R .., +
I I I
| TO I P I
I I I
[ i +

I I
| TYPE | Request |
I I I
Fommmmm e eaaaa T N NS +

DESCRI PTI ON This message allows a MC to request that the MP

I I
I I
[ i ssues a new copy of the ADV. This nessage can [
| contain a reason string indicating the notivation

[ for the request (e.g., refresh, nmissing elenents

| in the received ADV, wong syntax in the received

| ADV, invalid capture area, invalid |Iine of |
| capture point, etc). |
I I

I I
[ The MC sends this nmessage to the MP when the [
| timeout for the ADV is fired, or when the ADV is |
| not conpliant with the CLUE specifications (this

[ can be useful for interoperability testing [
| pur poses) |
I I

Prot ocol state machi nes

The CLUE protocol is an application-layer protocol used between a
Medi a Provider (MP) and a Media Consuner (M), used to establish a
mul timedi a tel epresence session. CLUE protocol nessages flow across
a DTLS/ SCTP channel established as depicted in

[1-D. kyzivat-clue-signaling]. Over such a channel there are
typically two CLUE streans between the channel term nations flow ng
in opposite directions. In other words, typically, both channe
term nations act sinultaneously as a MP and as a MC. W herein

di scuss the state nachines associated with both the MP process and
the MC process.
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5.

Medi a Consuner’s state machi ne

An MC in the IDLE state is waiting for an ADV comng fromthe MP. If
the tineout expires ("tineout"), the MC switches to the TIMEQUT
state.

In the TIMEQUT state, if the nunber of trials is under the retry
threshold, the MC issues a RE-ADV/refresh nessage to the MP ("send
RE- ADV'), switching back to the IDLE state. Oherw se, the MC noves
to the TERM NATED st at e.

When the ADV has been received ("receive ADV'), the MC goes into the
ADV RECEI VED state. The ADV is then parsed. |f sonething goes wong
with the ADV (bad syntax, mssing XM_ el enents, etc.), the MC sends a
RE- ADV nessage to the MP specifying the encountered problemvia a
proper reason phrase. This forces the MCto go back to the IDLE
state, waiting for a new copy of the ADV. |If the ADV is successfully
processed, the MC issues a CONF nessage to the MP ("send CONF") and
switches to the TRYI NG state.

VWhile in the TRYING state, the MCis waiting for a RESPONSE nessage
to the issued CONF fromthe MP. If the tineout expires ("timeout"),
the MC noves to the TIMEQUT state and sends a RE-ADV in order to
solicit a new ADV fromthe MP. |If a RESPONSE with an error code is
received ("receive 4xx, 5xx not supported"), then the MC goes back to
the ADV-RCVD state and builds a new CONF nessage to be sent to the
MP. If a successful RESPONSE arrives ("receive 200 X"), the MC
enters the IN CALL state. |If a new ADV arrives in the meanwhile, it
is ignored. Indeed, after the tineout is exceeded, the MC goes to
the TIMEQUT state and then sends a RE-ADV to the M.

When the MCis in the IN CALL state, the tel epresence session has
been set up according to the MC s preferences. Both MP and MC have
agreed on (and are aware of) the nedia streans to be exchanged within
the call. |If the MC decides to change sonething in the call

settings, it issues a new CONF ("send CONF") and goes back to the
TRYI NG state. |If a new ADV arrives fromthe MP ("receive ADV'), it
means that sonething has changed on the MPs side. The MC then noves
to the ADV-RCV state and prepares a new CONF taking into account the
recei ved updates. Wen the underlying channel is closed, the MC
noves to the TERM NATED st at e.

The TERM NATED state is reachable fromeach of the aforenmenti oned
states whenever the underlying channel is closed. The corresponding
transitions have not been reported for the sake of sinplicity. This
term nation condition is a tenporary sol ution.

The TERM NATED state is reachable from each of the aforenenti oned
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st at es whenever the underlying channel is closed. The corresponding
transitions have not been reported for the sake of sinplicity. This
term nation condition is a tenporary sol ution

+----- +
R R timeout------ St---- -+
| IDLE +<----+ | TI MEQUT| |
R T ue Ty send--------- S RS +

| | RE- ADV(r ef resh) N |

I I I I

I I I I

recei ve send | |

ADV RE- ADV [ [

| (m ssing el enents, | |

| invalid area,...) | |

v I I I

AR + I I I

| ADV +----+ ti meout |

+----- >| RECEIl VED| <- - - - - + [ [
I A + I I I
I I I I I
I I I I I
I I I I I
receive send receive | |

ADV CONF 4XX, [ [

| | 5xx not supported | |
I v I I I
| IR [ - e + |
| | TRYING +------- + |
| B L |
I I I I
I I I I
| receive send retry
| 200 &K CONF expires
I I I I
I I I I
I I I I
I v I I
I Hooo--- + I I
Fomme oo + IN | | |
| CALL +------ + |

- - -+ |

I

I

I
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connection

I

I

cl osed |

I I

I I

I I

I I

I I

v I

S G +
| TERM NATED|
Fomm e +

6. Medi a Provider’s state nachine

In the IDLE state, the MP is preparing the ADV nessage reflecting the
actual telepresence capabilities. After the ADV has been sent, the
MP noves to the WAIT FOR CONF state.

VWhile in the WAIT FOR CONF state, the MP is listening to the channel
for a CONF coming fromthe MC. If a RE-ADV is received, the MP goes
back to the IDLE state and issues an ADV again. |If telepresence
settings change in the neanwhile, it goes back to the IDLE state too,
and prepares a new ADV to be sent to the MC. If a CONF arrives, the
MP switches to the CONF RECEI VED state. |If nothing happens and the
ti meout expires, than the MC noves to the TIMEOUT state.

In the TIMEQUT state, if the nunber of trials does not exceed the
retry threshold, the MC comes back to the IDLE state to send a new
ADV. O herwise, it goes to the TERM NATED st at e.

The MP in the CONF RECEI VED state is processing the received CONF in
order to produce a RESPONSE nessage. If the MP is satisfied with the
MC' s configuration, then it sends a 200 OK successful RESPONSE and
switches to the IN CALL state. |If there are errors while processing
the CONF, then the MC returns a RESPONSE carrying an error response
code. Finally, if there are changes in the tel epresence settings, it
goes back to the IDLE state to issue an updated ADV.

While in the IN CALL state, the MP has successfully set up the

tel epresence session according to the MC s specifications. |f a new
CONF arrives, it switches to the CONF RECElI VED state to analyze the
new request. |If a RE-ADV arrives, or sone nodifications are applied

to the tel epresence options, then it noves to the IDLE state to issue
the ADV. When the channel is term nated, the MP switches to the
TERM NATED st at e.
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The TERM NATED state is reachable fromeach of the aforenmenti oned

st at es whenever the underlying channel is closed. The corresponding
transitions have not been reported for the sake of sinplicity. This
term nation condition is a tenporary sol ution

e e e e o n S+---- - B +
| R > IDLE |<------------- retry---------- +o---- +---+
| | Fomea - - >S4 -t - - A<+ not | |
I I I I I expired I I
| | | | | | |
[ | change send receive [ - - - - +
| | tel epresence ADV RE- ADV | | TI MEQUT|
| | settings | | | FA- - - -+
I I I I I I N
I I I v I I |
| | | oo oot | [
[ [ +----+ WAIT FOR R timeout-------- +----- +--+
I I I CONF I I I
change F------- +----- +<--+ | |
tel epresence | | | |
settings | | | |
| | recei ve send | |
[ [ CONF error [ [
| | | response | |
I I I I I I
I I I I I I
I I v I I I
| | Hommmeee e oot | |
e + CONF [ [ [

| oo o >| RECEI VED | | |

I I AEEEE oo + I I

I I I I I

I I I I I

| | | | |
receive receive send [ [
RE- ADV CONF 200 &K | retry|

| | | | expired

I I I I I

I I I I I

| | v | |

[ [ R + change [ [

| F------- + |INCALL +-------- tel epresence------- + |

S R SRR S + settings |
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connection

cl osed
I
I
%

Fom e e o o m mm e e e e e e e e e e e e e e me oo oo

| TERM NATED |

TS +
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The CLUE protocol is an application protocol conceived for the
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design of the CLUE protocol takes into account the requirenents and
the framework defined, respectively, in [I-D.ietf-clue-framewrk] and
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fl ow upon the CLUE data channel, based on reliable and ordered SCTP
over DTLS transport, as described in [I-D.ietf-clue-datachannel].
Message details, together with the behavior of CLUE Participants
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1.

I nt roducti on

The CLUE protocol is an application protocol used by two CLUE
Partici pants to enhance the experience of a nultinedia tel epresence
session. The main goals of the CLUE protocol are:

1. enabling a MP to fully announce its current tel epresence
capabilities to a MCin terns of available nedia captures, groups
of encodings, sinmultaneity constraints and other information
envisioned in [I-D.ietf-clue-franmework];

2. enabling a MCto request the desired nultimedia streans to the
of fering MP

CLUE- capabl e endpoi nts are connected by neans of the CLUE data
channel, an SCTP over DTLS channel which is opened and established as
depicted respectively in [I-D. kyzivat-clue-signaling] and

[1-D. kyzivat-clue-signaling]. CLUE protocol messages flow ng upon
such channel are detailed in the follow ng, both syntactically and
semantically.

In Section 3 we provide a general overview of the CLUE protocol

CLUE protocol nessages are detailed in Section 4 The CLUE Parti ci pant
state machine is introduced in Section 5. Versioning and extensions
are discussed in Section 7 and Section 8, respectively. The XM
schema defining the CLUE nessages is reported in Section 9.

Ter m nol ogy

This docunment refers to the same terminology used in
[I-Dietf-clue-framework] and in

[I-D.ietf-clue-tel epresence-requirenments]. W briefly recall herein
some of the main terns exploited in the document. We further

i ntroduce the definition of CLUE Partici pant.

CLUE Participant An entity able to use the CLUE protocol within a
tel epresence session. |t can be an endpoint or a MCU able to use
the CLUE prot ocol

Endpoint The |l ogical point of final term nation through receiving,
decodi ng and rendering, and/or initiation through capturing,
encodi ng, and sending of media streans. An endpoint consists of
one or nore physical devices which source and sink media streans,
and exactly one [RFC4A353] Participant (which, in turn, includes
exactly one SIP User Agent). Endpoints can be anything from
mul ti screen/multicanera roomcontrollers to handhel d devi ces.
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MCU Ml tipoint Control Unit (MCU) - a device that connects two or
nmor e endpoi nts together into one single multinmedia conference
[ RFC5117]. An MCU may include a M xer [RFC4353].

Media Any data that, after suitable encoding, can be conveyed over
RTP, including audio, video or timed text.

Media Capture A "Media Capture”, or sinply "Capture", is a source of
Medi a.

Capture Encoding A specific encoding of a Media Capture, to be sent
via RTP [ RFC3550] .

Media Stream The term "Media Streant, or sinply "Streant, is used as
a synonynous of Capture Encodi ng.

Media Provider A CLUE Participant (i.e., an Endpoint or a MCU) able
to send Media Streans.

Medi a Consumer A CLUE Participant (i.e., an Endpoint or a MCU) able
to receive Media Streans.

3. Overview of the CLUE protoco

The CLUE protocol has been conceived to enable CLUE tel epresence
session. It is designed in order to address SDP linitations in terns
of the description of several information about the nultimedia
streanms that are involved in a real-tine multinedia conference

I ndeed, by sinply using SDP we are not able to convey the infornation
about the features of the flowing multinedia streans that is needed
to enable a "being there" rendering. Such information is designed in
the CLUE framework docurment and formally defined and described in the
CLUE data nodel docunent. The CLUE protocol represents the mechani sm
that enabl es the exchange of CLUE information between CLUE
Participants. It nmainly provides the nessages to enable a Media
Provider to advertise its telepresence capabilities and to enable a
Medi a Consumer to select the desired tel epresence options.

The CLUE protocol, as defined in the following, is a stateful
client-server, XM.-based application protocol. CLUE protoco

messages flow on realiable and ordered SCTP over DITLS transport
channel connecting two CLUE Participants. Messages carries
information taken fromthe XM.-based CLUE data nodel
([I-D.ietf-clue-data-nodel -schema]). Three main comunication |ayers
can be identified:

1. Establishnent of the CLUE data channel: in this phase, the CLUE
data channel setup takes place. If it ends up successfully, the
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CPs are able to comunicate and start the initiation phase.

2. Negotiation of the CLUE protocol version and options (initiation
phase): the CPs connected via the CLUE data channel agree on the
version and on the options to be used during the tel epresence
session. Special CLUE nessages are used for such a task. At the
end of that basic negotiation, each CP starts its activity as a
CLUE MP and/or CLUE MC

3. CLUE tel epresence capabilities description and negotiation: in
this phase, the MP-MC of fer-answer dial ogues take place on the
data channel by neans of the CLUE protocol nessages.

As soon as the channel is ready, the CLUE Participants nust agree on
the protocol version and extensions to be used within the

tel epresence session. CLUE protocol version nunbers are
characterized by a major version nunber and a m nor version nunber,
bot h unsi gned integer, separated by a dot. Wile minor version
nunbers denote backword conpati ble changes in the context of a given
maj or version, different major version nunbers generally indicate a
| ack of interoperability between the protocol inplenentations. In
order to correctly establish a CLUE dial ogue, the involved CPs MJST
have in conmon a major version nunber (see Section 7 for further
details). The subset of the protocol options and extensions that are
allowed within the CLUE session is also deternmined in the initiation
phase, such subset being the one including only the options that are
supported by both parties. A nechanismfor the negotiation of the
CLUE protocol version and extensions is envisioned in the initiation
phase. According to such solution, the CP which is the CLUE Channe
initiator (Cl) issues a proper CLUE nessage (OPTIONS) to the CP which
is the Channel Receiver (CR) specifying the supported version and
extensions. The CR then answers by selecting the subset of the C
extensions that it is able to support and determ nes the protoco
version to be used.

After that negotiation phase is conpleted, CLUE Participants describe
and agree on the nedia flows to be exchanged. |ndeed, being CPs A
and B both transmitting and receiving, it is possible to distinguish
bet ween two di al ogues:

1. the one needed to describe and set up the nedia streans sent from
Ato B, i.e., the dialogue between A's Media Provider side and
B's Medi a Consuner side

2. the one needed to describe and set up the nedia streans sent from

Bto A i.e., the dialogue between B's Media Provider side and
A's Media Consumer side
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CLUE nmessages for the nmedia session description and negotiation is
desi gned by considering the MP side as the server side of the
protocol, since it produces and provides nedia streanms, and the MC
side as the client side of the protocol, since it requests and
receives nedia streans. The nessages that are exchanged to set up
the tel epresence nedi a session are described by focusing on a single
MP- MC di al ogue.

The MP first advertises its available media captures and encodi ng
capabilities to the MC, as well as its sinultaneity constraints,
according to the information nodel defined in
[I-Dietf-clue-framework]. The CLUE nmessage conveing the MP's
mul timedia offer is the ADVERTI SEMENT nessage. Such nessage

| everages the XM. data nodel definitions provided in
[I-D.ietf-clue-data-nodel -schema].

The MC sel ects the desired streans of the MP by using the CONFI GURE
message, which nakes reference to the information carried in the
previously received ADVERTI SEMENT

Besi des ADVERTI SEMENT and CONFlI GURE, ot her nessages have been
conceived in order to provide all the needed nechani sns and
operations and will be detailed in the follow ng sections.

4. Protocol nessages
CLUE protocol nessages are textual, XM-based nessages that enable
the configuration of the tel epresence session. The fornmal definition
of such nessages is provided in the XM. Schenma provided at the end of
this docunent (Section 9).
The XML definitions of the CLUE information provided in
[I-D.ietf-clue-data-nodel -schema] are included within sone CLUE
prot ocol nessages (nanely the ADVERTI SEMENT, the CONFI GURE, and the
READV RESPONSE nessages), in order to use the concept defined in
[I-D.ietf-clue-franework].

The CLUE protocol messages that have been defined up to now are the
fol | owi ng:

o OPTIONS
0 OPTI ONS RESPONSE
o ADVERTI SEMENT ( ADV)

0 ADVERTI SEMENT ACKNOALEDGE ( ACK)
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o CONFI GURE ( CONF)

0 CONFI GURE RESPONSE
o READV

0 READV RESPONSE

VWil e the OPTIONS and OPTI ONS RESPONSE nessages are exchanged in the
initiation phase between the CPs, the other nmessages are involved in
MP- MC di al ogues.

Each CLUE nessage inherits a basic structure depicted in the
follow ng figure

<!-- CLUE MESSAGE TYPE -->

<xs: conpl exType nane="cl ueMessageType" abstract="true">

<Xs:sequence>

<xs: el enent nanme="cl uel d" type="xs:string"/>

<xs: el enent nanme="sequenceNr" type="xs:unsignedlint"/>

</ xs: sequence>

<xs:attribute name="protocol" type="xs:string" fixed="CLUE" use="required"/>
<xs:attribute name="v" type="xs:string" use="required"/>

</ xs: conpl exType>

The basic structure deternmines the mandatory information that is
carried within each CLUE nmessage. Such an information is nade by:

0 clueld: an XM_ el emrent containing the identifier of the CP within
the tel epresence system

0 sequenceNr: an XM el enent containing the |ocal nessage sequence
nunber ;

0 protocol: a mandatory attribute set to "CLUE" identifying the
procotol the messages refer to;

0 V: a mandatory attribute carrying the version of the protoco
Each CP shoul d manage uo to three streanms of sequence nunbers: (i)
one for the nessages exchanged in the initiation phase, (ii) one for

the messages exchanged as MP, and (iii) one for the nessages
exchanged as MC
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4.1. OPTIONS
The OPTI ONS nmessage is sent by the CP which is the CI to the CP which
is the CR as soon as the CLUE data channel is ready. Besides the
i nformati on envisioned in the basic structure, it specifies:

o nediaProvider: a mandatory boolean field set to "true" if the CP
is able to act as a MP

o nedi aConsuner: a nmandatory boolean field set to "true" if the CP
is able to act as a MC

0 supportedVersions: the list of the supported versions
0 supportedOptions: the list of the supported options

The XML Schenma of such a nessage is reported bel ow
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<!-- CLUE OPTIONS -->

<xs: conpl exType name="opti onsMessageType" >

<xs: conpl exCont ent >

<xs: extensi on base="cl ueMessageType" >

<XS:sequence>

<xs: el enent nanme="nedi aProvi der" type="xs: bool ean"/>

<xs: el enent name="nedi aConsuner" type="xs: bool ean"/>

<xs: el enent name="supportedVersi ons" type="versionsLi st Type" m nCccurs="0"/>
<xs: el enent nanme="supportedOpti ons” type="optionsLi st Type" m nCccurs="0"/>
<XS:any nanespace="##ot her" processContents="1ax" m nCccurs="0"/>

</ xs: sequence>

<xs:anyAttribute nanespace="##ot her" processContents="|ax"/>

</ xs: ext ensi on>

</ xs: conpl exCont ent >

</ xs: conpl exType>

<!-- VERSIONS LIST TYPE -->

<xs: conpl exType name="ver si onsLi st Type">

<XS: sequence>

<xs: el enent name="version" type="xs:string" mnQccurs="1"
maxQccur s=" unbounded"/ >

<XS:any nanespace="##ot her" processContents="1ax" m nCccurs="0"/>
</ xs: sequence>

<xs:anyAttribute nanespace="##ot her" processContents="|ax"/>

</ xs: conpl exType>

<l-- OPTIONS LIST TYPE -->

<xs: conpl exType nane="optionsLi st Type">

<XS:sequence>

<xs: el enent name="option" type="optionType" ni nCccurs="1"
maxQccur s="unbounded"/ >

<xs:any nanespace="##ot her" processContents="1ax" m nCccurs="0"/>
</ xs: sequence>

<xs:anyAttribute nanespace="##ot her" processContents="|ax"/>

</ xs: conpl exType>

<l-- OPTION TYPE -->

<xs: conpl exType nanme="opti onType" >

<XS:sequence>

<xs: el enent nanme="nane" type="xs:string" />

<xs: el enent nanme="schemaRef" type="xs:anyURl " m nCccurs="0"/>
<xs: el enent name="version" type="xs:string" nminQccurs="0"/>
<xs:any namespace="##ot her" processContents="1ax" m nCccurs="0"/>
</ xs: sequence>

<xs:anyAttribute namespace="##ot her" processContents="|ax"/>

</ xs: conpl exType>
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<supportedVersi ons> contains the list of the versions that are
supported by the Cl. Only one <version> el ement SHOULD be provi ded
for each major version supported, containing the maxi num m nor
version nunber of such a version, since all mnor versions are
backward conpatible. [|f no <supportedVersions> is carried whithin
the OPTI ONS nessage, the Cl supports only the version declared in the
"v" attribute. For example, if the "v" attribute has a val ue of
"3.4" and there is not a <supportedVersions> tag in the OPTI ONS
message, it neans the Cl supports only major version 3 with all the

m nor versions conprised between 3.0 the 3.4 included. If a
<supportedVersion> is provided, at |east one <version> tag MJST be
i ncl uded.

The <supportedOpti ons> el ement specifies the list of the options
supported by the Cl. |If there is no <supportedOptions> in the

OPTI ONS nessage, the ClI does not support anything nore than what is
envisioned in the versions it supports. For each option, an <option>
element is provided. An option is characterized by a nane, an XM
schenma of reference where the option is defined, and the version of
the protocol which the option refers to. [to be discussed: difference
bet ween options and extensi ons]

4.2. OPTI ONS RESPONSE

The OPTI ONS RESPONSE is sent by a CRto a Cl as a reply to the

OPTI ONS nessage. As depicted in the figure below, the OPTIONS
RESPONSE cont ai ns nandatorily a response code and a response string
i ndicating the processing result of the OPTIONS nessage. Follow ng,
the CR attaches two bool ean tags, <nedi aProvider> and

<medi aConsuner >, expressing the supported roles in terns of
respectively MP and MC, similarly to what the Cl does in the OPTIONS
message. Finally, the highest commonly supported version nunber is
expressed in the <version> field and just the comonly supported
options in the <commonOptions> field.
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CLUE OPTI ONS RESPONSE (2 WAY) -->

:conpl exType nane="opti onsResponseMessageType" >

compl exCont ent >
ext ensi on base="cl ueMessageType" >

: sequence>
. el emrent name="responseCode" type="xs:string"/>

el ement nane="reasonString" type="xs:string"/>

el ement name="nedi aProvi der" type="xs: bool ean" m nCccurs="0"/>

el ement name="nedi aConsuner” type="xs: bool ean" m nCccurs="0"/>

el ement nanme="versi on" type="xs:string" mnCccurs="0"/>

el ement nanme="comobnOpti ons" type="optionsLi st Type" minCccurs="0"/>
any nanespace="##ot her"

processCont ent s="| ax" m nCccurs="0"/>
</ xs: sequence>

<XS:

anyAttri bute namespace="##ot her" processContents="1ax"/>

</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

After the reception of such nmessage, the version to be used is
determ ned by each part of the conversation. Indeed, it is the one

pr

foll owi ng CLUE nessages will use such a version nunber in the

ovided in the <version> tag of the OPTI ONS RESPONSE nessage. The
"v

attribute. The allowed options in the CLUE dialogue will be those
indicated in the <commonOptions> of the OPTI ONS RESPONSE nessage.

4. 3.

ADVERTI SEMENT

This nessage is used by the MP to advertise the avail able nmedia
captures and related information to the MC. The MP sends to the MC
an ADV as soon as it is ready after the successful conpletion of the
initiation phase. During the tel epresence session, the ADV can be
sent fromthe MP both periodically and on a per-event basis, i.e.
each time there are changes in the MP s CLUE tel epresence
capabilities.

The ADV structure is defined in the picture below. The ADV contains

e

enents conpliant with the CLUE data nodel that characterize the

MP's tel epresence offer. Nanely, such elenents are: the list of the
medi a captures (<nedi aCaptures>), of the encodi ng groups
(>encodi ngG oups>), of the capture scenes (>captureScenes>) and of
the gl obal capture entries (>gl obal CaptureEntries>), and the list of
the represented participants (>participants>). Each of themis fully
described in the CLUE franmework docunment and formally defined in the
CLUE data nodel document.

Pr est
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<! -- CLUE ADVERTI SEMENT MESSACE TYPE - - >

<xs: conpl exType nane="adverti senent MessageType" >

<xs: conpl exCont ent >

<xs: extensi on base="cl ueMessageType" >

<XS:sequence>

<!-- mandatory fields -->

<xs: el enent name="nedi aCapt ures" type="dm nedi aCapt ur esType"/ >

<xs: el enent name="encodi ngG oups" type="dm encodi ngG oupsType"/ >
<xs: el enent name="capt ureScenes" type="dm captureScenesType"/>

<xs: el enent nanme="si nul t aneousSets" type="dm si nul t aneousSet sType"

m nCccurs="0"/>

<xs: el enent nane="gl obal CaptureEntries" type="dm gl obal CaptureEntri esType"
nm nCccurs="0"/>

<xs: el enent name="participants" type="dm partici pantsType" m nCccurs="0"/>
<xs:any nanespace="##ot her" processContents="1ax" m nCccurs="0"/>

</ xs: sequence>

<xs:anyAttribute nanespace="##ot her" processContents="|ax"/>

</ xs: ext ensi on>

</ xs: conpl exCont ent >

</ xs: conpl exType>

[to be discussed: a "delta" nechanismfor advertising only the
changes with respect to the previous notification should be adopted.
Sinmi | ar approaches have been proposed for partial notifications in
centralized conferencing frameworks ([RFC6502]), |everaging the XM
di ff codification mechani smdefined in [RFC5261]].

4.4. ADVERTI SEMENT ACKNOW.EDGEMENT

The ACK nessage is sent by a MCto a MP to acknow edge an ADV
message. As it can be seen fromthe nessage schema provided in the
foll owi ng, the ACK contains a response code and a reason string for
describing the processing result of the ADV. The <advSequenceNr>
carries the sequence nunber of the ADV the ACK refers to.
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<l-- ADV ACK MESSAGE TYPE -->

<xs: conpl exType nane="advAcknow edgenent MessageType" >

<xs: conpl exCont ent >

<xs: extensi on base="cl ueMessageType" >

<XS:sequence>

<xs: el enent nanme="responseCode" type="xs:short"/>
<xs: el enent name="reasonString" type="xs:string"/>
<xs: el enent name="advSequenceNr" type="xs:unsignedlnt"/>
<xs:any nanespace="##ot her" processContents="1ax" m nCccurs="0"/>
</ xs: sequence>

<xs:anyAttribute nanespace="##ot her" processContents="|ax"/>
</ xs: ext ensi on>

</ xs: conpl exCont ent >

</ xs: conpl exType>

4.5. CONFI GURE

The CLUE CONFI GURE nessage is sent froma MCto a MP to list the
advertised captures the MC wants to receive. The MC can send a CONF
after the reception of an ADV or each tine it wants to request other
captures that have been previously advertised by the MP. The content
of the CONF nessage is shown bel ow

<!-- CLUE CONFl GURE MESSAGE TYPE -->

<xs: conpl exType nanme="confi gureMessageType" >

<xs: conpl exCont ent >

<xs: ext ensi on base="cl ueMessageType" >

<XS:sequence>

<!-- mandatory fields -->

<xs: el enent name="advSequenceNr" type="xs:unsignedlnt"/>
<xs: el enent nanme="ack" type="xs:bool ean" mi nCccurs="0" fixed="true"/>
<xs: el enent nanme="capt ur eEncodi ngs" type="dm capt ur eEncodi ngsType"
nm nCccurs="0"/>

<xs:any namespace="##ot her" processContents="1ax" m nCccurs="0"/>
</ xs: sequence>

<xs:anyAttribute namespace="##ot her" processContents="|ax"/>

</ xs: ext ensi on>

</ xs: conpl exCont ent >

</ xs: conpl exType>

In the >advSequenceNr< el enent is contained the sequence nunber of
t he ADVERTI SEMENT or of the READV RESPONSE nessage the CONFI GURE
refers to.
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The optional bool ean <ack> el enent, set to "true", if present,

i ndi cates that the CONF nessage al so acknow edge the referred
advertisenent, by applying in that way a piggi backi ng mechani sm for
si mul t aneously acknow edgi ng and replying to the ADV nessage. The
<ack> el enent SHOULD not be present at all if an ADV ACK nessage has
been already sent back to the MP and if the CONFI GURE refers to a
READV RESPONSE nessage.

The nost inportant content of the CONFI GURE nessage is the list of
the capture encodings provided in the <captureEncodi ngs> el enent.
Such an elenent is defined in the CLUE data nodel docunment and
contains a sequence of capture encodings, representing the streans to
be instanti ated.

4.6. CONFlI GURE RESPONSE

<! -- CONFlI GURE RESPONSE MESSAGE TYPE -->

<xs: conpl exType nanme="confi gur eResponseMessageType" >

<xs: conpl exCont ent >

<xs: extensi on base="cl ueMessageType" >

<Xs: sequence>

<xs: el enent name="responseCode" type="xs:short"/>
<xs: el enent name="reasonString" type="xs:string"/>
<xs: el enent nane="conf SequenceNr" type="xs:integer"/>
<XS:any nanespace="##ot her" processContents="1ax" m nCccurs="0"/>
</ xs: sequence>

<xs:anyAttribute nanespace="##ot her" processContents="|ax"/>
</ xs: ext ensi on>

</ xs: conpl exCont ent >

</ xs: conpl exType>

The CONF RESPONSE nessage is sent fromthe MP to the MCto

comruni cate the processing result of requests carried in the
previously received CONF nessage. It contains a response code with a
reason string indicating either the success or the failure (al ong
with failure details) of a CONF request processing. Follow ng, the
<conf SequenceNr> field contains the nunber of the CONF nessage the
response refers to.

4.7. READV
The READV nessage is a request the MC issues to the MP to retrieve an

updat ed version of the M s tel epresence offer. The content of the
READV nmessage is specified in the foll ow ng.
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<!-- CLUE READV MESSACE TYPE -->

<xs: conpl exType nane="readvMessageType" >

<xs: conpl exCont ent >

<xs: extensi on base="cl ueMessageType" >

<XS:sequence>

<xs: el enent nanme="I| ast Recei vedAdv" type="xs:short"/>

<xs:any namespace="##ot her" processContents="1ax" m nCccurs="0"/>
</ xs: sequence>

<xs:anyAttribute namespace="##ot her" processContents="|ax"/>
</ xs: ext ensi on>

</ xs: conpl exCont ent >

</ xs: conpl exType>

The <l ast Recei vedAdv> el enent specifies the sequence nunber of the
| ast ADVERTI SEMENT or READV RESPONSE correctly received by the MC

4.8. READV RESPONSE

The READV RESPONSE is sent by the MP to the MCto reply to a READV
message. As shown in the schema below, it contains, besides a
response code and a reason string, all the information carried within
an ADVERTI SEMENT nessage (nedi a captures, encoding groups, and so
on). |If there are no updates with respect to the |last tel epresence
of fer successfully delivered to the MC (i.e, that having the sequence
nunber specified in the <l astRecei veAdv> field of the READV nessage),
t he READV RESPONSE SHOULD carry only the response code with the
reason string.

Presta & Ronmano Expi res Novenber 10, 2014 [ Page 15]



Internet-Draft draft-presta-clue-protocol -04 May 2014

<l--
<XS
<XS:
<XS:
<XSs
<XS
<XS:
<XS:
<XS:
<XS:
<XS:
<XS:
/>
<XS:
curs
<XS:
<XS:

CLUE READV RESPONSE MESSAGE TYPE -->

:conpl exType nanme="r eadvResponseMessageType" >

compl exCont ent >
ext ensi on base="cl ueMessageType" >

: sequence>
. el erent name="responseCode" type="xs:short"/>

el ement nane="reasonString" type="xs:string"/>

el ement name="readvSequenceNr" type="xs:string" m nCccurs="0"/>

el ement name="nedi aCapt ures” type="dm nedi aCapt uresType" m nCccurs="0"/>

el ement nanme="encodi ngG oups"” type="dm encodi ngG oupsType" ni nCccurs="0"/>
el ement nanme="capt ureScenes" type="dm captureScenesType" ni nCccurs="0"/>

el ement name="si mul t aneousSet s" type="dm si nul t aneousSet sType" mi nCccurs="0"

el ement name="gl obal CaptureEntri es" type="dm gl obal Capt ureEntri esType" m nCc
:II OII/ >

el ement name="partici pants" type="dm partici pantsType" mi nCccurs="0"/>

any nanespace="##ot her"

processCont ent s="| ax" m nCccurs="0"/>

</ Xs:
</ Xs:
</ Xxs:
</ Xs:

4.9.

sequence>

ext ensi on>
compl exCont ent >
conpl exType>

Response codes and reason strings

Exanpl es of response codes and strings are provided in the foll ow ng

t
S

Pres

abl e. Response codes can be designed by adhering to the HITP
emantics, as shown bel ow
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I I
| The XML syntax of the

| CONF nessage is not |
| correct. |

I I
| The CONF nessage [
| contains an invalid [
| paraneter val ue. |

requesting a capture is

I I I I
| 412 | Invalid identifier | The identifier used for

I I I I
| I | not valid or unknown. |

cont ai ns val ues that

| | | |
[ 413 | Conflicting values | The CONF nessage [
I I I I
| I | cannot be used toget her.

I I
| The sequence nunber of

| the CONF nessage is out |
| of date or corresponds |
| to an obsol eted ADV. [

I I
| Version not supported| The CLUE protocol |
[ | version of the CONF [
| | message is not supported|
| | by the MP

I I
| The option requested in

| the CONF nessage is not |
| supported by the M. |

TBC.
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5.

| Response code | Description |

| famly [ [
oo e e +
| | _ |
| 1XX | Tenporary info |
I I I
e e e o e e e e e e e e oo +
I I I
| 2XX | Success |
I I I
oo e e +
| I |
| 3XX | Redirection |
I I I
oo e e +
| | |
[ 4XX | Cient error [
I I I
e e e o e e e e e e e e oo +
I I I
| 5XX | Server error |
I I I
oo e e +

Pr ot ocol state nmchi nes

The CLUE protocol is an application protocol used between two CPs in
order to properly configure a nultinedia tel epresence session. CLUE
prot ocol nmessages flow upon the CLUE Data Channel, a DTLS/ SCTP
channel established as depicted in [I-D.kyzivat-cl ue-signaling].

Over such a channel there are typically two CLUE streans between the
channel termnations flowing in opposite directions. |In other words,
typically, both channel terninations act sinultaneously as a MP and
as a MC. W herein discuss the state nachi nes associ at ed,
respectively, with the CLUE Participant, with MC process and with the
MP process.

CLUE Participant’s state nmachine

The main state machines focus on describing the states of CLUE
channel froma CLUE channel initiator/receiver. 1In the IDLE state,
when the CP has established a CLUE channel, the main state noves to
t he ESTABLI SHED state. Wien in the ESTABLI SHED state, if the CPis
the Channel Initiator (Cl), it prepares sending an OPTI ONS nessage
for version negotiation; otherwise, if the is the Channel Receiver

Presta & Ronmano Expi res Novenber 10, 2014 [ Page 18]



Internet-Draft draft-presta-clue-protocol -04 May 2014

(CR), it listens to the channel for an OPTI ONS nessage for version
negotiation. |If an OPTIONS nessage is sent or is received, the CP
moves to the NEGOTI ATING state. |If the CP checks some error in the
request nessage received, the main state goes back to the IDLE state.
[ TODO. check this] Wien in the NEGOTI ATING state, the CR prepares an
OPTI ONS RESPONSE nessage while the Cl listens to the channel for an
OPTI ONS RESPONSE. | f an OPTI ONS RESPONSE nessage for version
negotiation is sent or is received, the main state noves to the

ACTI VE state. If the Cl checks sone error in the OPTI ONS RESPONSE
message received or receives an OPTI ONS RESPONSE i ndi cating an error
it goes back to the IDLE state. Wen the CP enters in the ACTIVE
state, it creates two sub state nmachi nes which are the MC state
machi ne and the MP state nmachine, accordingly to the supported roles.
When in the ACTIVE state, if the CP receives a further OPTIONS
message for version negotiation or a further OPTI ONS RESPONSE
messages for version negotiation, it MJST ignore the nessages and
keep in the ACTIVE state. Wen in the ACTIVE state, the CP del egates
the sending and the processing of the CLUE nessages the appropriate
MP/ MC sub-state machi nes. The TERM NATED state is reachabl e from
each of the aforenentioned states whenever the session is cancel ed or
rel eased. The IDLE state is reachable fromeach of the

af orenenti oned states whenever the underlying channel is closed due
to connection error. [TODO CLUE nessages to cancel/rel ease the
session] [TODO check the diagrani
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6.1. Media Consuner’s state machine

An MCin the WAIT FOR ADV state is waiting for an ADV coning fromthe
MP. If the tinmeout expires ("timeout"), the MC switches to the
TI MEQUT st at e.

In the TIMEQUT state, if the nunber of trials is belowthe retry
threshol d, the MC sends a READV nessage to the MP ("send RE-ADV"),
swi tching back to the WAIT FOR ADV. Oherw se, the MC noves to the
TERM NATED st at e.

When the ADV has been received ("receive ADV'), the MC goes into the
ADV RECEI VED state. The ADV is then parsed. |f sonething goes wong
with the ADV (bad syntax, mssing XM_ el enents, etc.), the MC sends a
NACK nessage (an ACK with an error response code) to the MP

speci fying the encountered problemvia a proper reason phrase. In
this way, the MC switches back to the WAIT FOR ADV state, waiting for
a new copy of the ADV. |f the ADV is successfully processed, the MC
i ssues a successful ACK nessage to the MP and noves to the ADV ACKED
state. \When the SDP information arrives, fromthe ADV RECElI VED or
the ADV ACKED state the MC switches to the READY TO CONF state. \When
the CONF request is ready, the MC sends it and noves to the TRYI NG
state. |f the ADV has not been already sent, the MC can piggyback
the ACK message within the CONF request.

While in the TRYING state, the MCis waiting for a CONF RESPONSE
message (to the issued CONF) fromthe MP. If the timeout expires
("tinmeout"), the MC noves to the TIMEQUT state and sends a READV in
order to solicit a new ADV fromthe MP. |f a CONF RESPONSE with an
error code is received ("receive 4xx, 5xx not supported"), then the
MC noves back to the ADV RECEI VED state and produces a new CONF
message to be sent to the MP. If a successful CONF RESPONSE arrives
("receive 200 CK"), the MC gets into the CONF COWLETED state. state.

When the MCis in the CONF COVWPLETED state, it means that the

t el epresence session configuration has been set up according to the
MC s preferences. Both the MP and the MC have agreed on (and are
aware of) the nedia streans to be exchanged within the call. If the
MC deci des to change sonething in the call settings, it issues a new
CONF ("send CONF") and nobves back to the TRYING state. |If a new ADV
arrives fromthe MP ("receive ADV'), it neans that sonething has
changed on the MP s side. The MC then noves to the ADV RECEIl VED
state and prepares a new CONF taking into account the received
updates. Wen the underlying channel is closed, the MC noves into

t he TERM NATED st at e.

The TERM NATED state is reachable fromeach of the aforenentioned
st at es whenever the underlying channel is closed. The corresponding
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transitions have not been reported for the sake of sinplicity. This
term nation condition is a tenporary sol ution.
O +
R R ti meout------ P R S
| WVAIT FOR ADV | <----+ | TI MEQUT| |
Fom e e e oo E L I send--------- Fom oo - +
| | RE- ADV(r ef resh) N |
I I I I
| | | |
receive send | |
ADV NACK | |
+---receive------- + (m ssing el enents, [ [
| error RESP | invalid area,...) | |
I v v I I I
Fommmmm e e Fomm e e - [ IR + | |
R > ADV | ---send---> ADV | ti meout |
| | RECEI VED| ACK | ACKED | | |
| EREEPRPREE >| | | | | |
| recv +4----- S4----- +---+<--reCV----4----4---+ | |
[ error | [ ADV | | |
| COF | | ! | |
| | | SDP info SDP info | |
| | | recei ved recei ved | |
I I I I Hoooo-- - + I I +
+ | + +----> READY TQ <----+ + |
I I I | CONF | I I
| + | [ IR [ + + |
I I I I + + I
| | + | | + +
o+ + | | |
receive | | send send| | |
ADV | | CONF+ACK CONF| | |
I I | I I I I
| | receive v | | |
| | ADV Fommme - - F<om - - - + | |
I I I I [ +--mmmmmm + I
| R R +  TRYING | |
AREEEEEEEE [EEEREEEEE | | |
e R R + |
I I I A I
| | | | |
o | | |
receive| | receive send retry
error RESP, | 200 &K CONF expires
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retry [ [ [
expired | | |
I I I
I v I
| DREEREEE o
+ommm- - | CONF |
| COVPLETED) - - - +
Fomm e oo - +

connection

cl osed

I
I
I
I
I
v

Fom e - e m e e e e e e e e e e e e e e e o

R >+TERM NATED|
o e oo +

6.2. Media Provider’'s state machi ne

In the PREPARI NG ADV state, the MP is preparing the ADV nmessage
reflecting the actual telepresence capabilities. After the ADV has
been sent, the MP noves to the WAIT FOR ACK state. |If the ACK
arrives, the MP noves to the WAIT FOR CONF state. |If a NACK arrives,
it goes back to the PREPARI NG ADV state.

Wien in the WAIT FOR ACK state, if a CONF or a CONF+ACK arrives, the
MP switch to the CONF RECEI VED state directly.

Wien in the WAIT FOR CONF state, the MP is listening to the channel
for a CONF conming fromthe MC. If a RE-ADV is received, the MP goes
back to the IDLE state and issues an ADV again. |If tel epresence
settings change in the meanwhile, it noves back to the PREPARI NG ADV
state and prepares a new ADV to be sent to the MC. |If a CONF
arrives, the MP switches to the CONF RECEI VED state. |f nothing
happens and the timeout expires, than the MC falls into the TI MEQUT
state.

In the TI MEQUT state, if the nunmber of trials does not exceed the

retry threshold, the MC cones back to the PREPARI NG ADV state for
sending a new ADV. Oherwise, it goes to the TERM NATED st at e.
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The MP in the CONF RECEI VED state is processing the received CONF in
order to produce a CONF RESPONSE nmessage. |If the MPis fine with the
MC s configuration, then it sends back a 200 OK successful CONF
RESPONSE and noves to the IN CALL state. |If there are errors duting
CONF processing, then the MC returns a CONF RESPONSE carryi ng an
error response code. Finally, if there are changes in the

tel epresence settings, it goes back to the PREPARI NG ADV state to

i ssue an updated ADV.

When in the CONF COVPLETED state, the MP has successfully configured
the tel epresence session according to the MC's specifications. |If a
new CONF arrives, it switches to the CONF RECElI VED state to anal yze
the new request. |If a RE-ADV arrives, or sonme nodifications are
applied to the tel epresence options, then it noves to the PREPARE- ADV
state to issue the ADV. Wen the channel is termnated, the MP falls
into the TERM NATED st ate

The TERM NATED state is reachable from each of the aforenenti oned

st at es whenever the underlying channe

is closed.

The correspondi ng

transitions have not been reported for the sake of sinplicity. This
term nation condition is a tenporary sol ution

Fom e e e e - - +

I I

| PREPARI NG |
R >| ADV | <mmmmmm +
| R LT >| | <-----mm--- retry---------- R +
| +----- >| | <--+ not I I
| | | e + | expired | |
| I I I I I
[ | change send receive [ oo - +
[ | telepresence ADV NACK [ | TI MEQUT
[ | settings [ [ [ R
| I I I I o
| I v I I |
| | oot | |
| | +----+ WAIT FOR +------------ tinmeout-------- R +
(. +--+ ACK I I I
change | +------- Fomm - + | |
tel epresence | | | |
settings | recv | +
+ + [ ACK + [
| I I I I
(. I v I I
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I I I Hosmcoaoo o + I I
| | recv | WVAIT FOR | | |
| | | | CONF | <-+ | |
[ [ CONF+ACK L + [ [
I I I I + I I
+ | | receive CONF error, + |
| + | CONF retry not expired, | +
| | | | send error RESP | |
| | | | | | |
I I I I I I I
I I I v I I I
| | S I - +---+ | |
e R +| CONF | |
[ Fomm o > RECEIVED |----CONF error, | |
| | +----- +----- + retry expired | |
I I I + I I
I I I I I I
I I I I I I
receive receive send | | |
RE- ADV CONF 200 &K | | retry]
| | | | | expired
I I I I I I
I I I I I I
I I v I I I
I I Hoeoeoooo + I change I I
| Fo----- - | CONF |----|---tel epresence------- + |
e | COVPLETED| | settings |
o m e oo - + | |
I I I
I I I
I I I
connection | |
cl osed | |
I I I
I I I
Y | +
Fommmmm e e +<- + |
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| |
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7. \Versioning

CLUE pr ot ocol

messages are XM nessages conpliant to the CLUE

protocol XM. schena.
versi on of the schena.

Presta & Ronmano

The version of the protocol

corresponds to the
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compliance of the received nessages with the XM. schema of the CLUE
protocol. |If the conpliance is not verified, the nmessage cannot be
processed further.

Qbviously, client and server can not comunicate if they do not share
exactly the sane XML schena. Such a schema is the one included in
the yet to cone RFC, and associated with the CLUE URN
"urn:ietf:parans: xm :ns:clue-nmessage”. |If all CLUE-enabl ed devices
use that schema there will be no interoperability problens due to
schema i ssues.

The version of the XML schenma contained in the standard docunent
deriving fromthis draft will be 1.0. The version usage is sinilar

i n philosophy to XMPP (RFC6120). A version nunber has major and

m nor components, each a non-negative integer. Myjor version changes
denot e non-interoperabl e changes. M nor version changes denote
schena changes that are backward conpatible by ignoring unknown XM
el ements, or other backward conpati bl e changes.

The m nor versions of the XML schema MJUST be backward compati bl e, not
only in terms of schema but al so semantically and procedurally as
well. This neans that they should define further features and
functionality besides those defined in the previous versions, in an
incremental way, without inpacting the basic rules defined in the
previous version of the schema. |In this way, if a MPis able to
speak, e.g., version 1.5 of the protocol while the MC only

under stands version 1.4, the MP should have no problemin reverting
the dialogue to version 1.4 without exploiting 1.5 features and
functionality.

It is expected that, before the CLUE protocol XM schena reaches a
steady state, prototypes devel oped by different organizations wll

conduct interoperability testing. |In that case, in order to

i nteroperate, they have to be conpliant to the current version of the
XM. scherm, i.e., the one copied in the nost up-to-date version of
the draft defining the CLUE protocol. The versions of the non-

standard XML schema wi |l be nunbered as 0.01, 0.02, and so on.

During the standard devel opment phase, the versions of the XM. schema
wi Il probably not be backward conpatible so it is left to prototype

i mpl ementers the responsibility of keeping their products up to date.

8. Extensions and options

Al t hough the standard version of the CLUE protocol XM schema will be
designed to thoroughly cope with the requirements energing fromthe
application domain, new needs night arise and extensions can be
designed. Extensions specify information and behaviors that are not
described in a certain version of the protocol. They can relate to:
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the information carried in the existing nessages (for exanple, we
may want to add nore fields within an existing nessage);

the nmeaning of the nessages. This is the case if there is no
proper nessage for a certain task, so a brand new CLUE nessage
needs to be defi ned.

As to the first type of extensions, it is possible to distinguish
bet ween protocol specific- and data nodel information. |ndeed, CLUE
messages are envel opes carrying both:

(i) XML elenents defined within the CLUE protocol XM schema
itself (protocol-specific information)

(ii) other XML el enents conpliant to the CLUE data nodel schena
(data nodel information)

When new protocol -specific infornmation is needed sonewhere in the
protocol messages, it can be added in place of the <any> el enments and
<anyAttribute> el ements envisioned by the protocol schema. The
policy currently defined in the protocol schema for handling <any>
and <anyAttribute> elenents is:

el ement For mDef aul t ="qual i fi ed"
attri but eFor nDef aul t =" unqual i fi ed"

In that case, the new information nust be qualified by nanespaces
other than "urn:ietf:parans: xm:ns:clue-nessage" (the protocol URN)
and "urn:ietf:parans: xm :ns:clue-info" (the data nodel URN).

El ements or attributes from unknown nanmespaces MJST be ignored

The other matter concerns data nodel information. Data node
information is defined by the XML schema associated with the URN
"urn:ietf:parans:xm:ns:clue-info". Also for the XM. el enents
defined in such a schena there are extensibility issues. Those

i ssues are overcone by using <any> and <anyAttri bute> pl acehol ders.
Simlarly to what said before, new information wthin data node

el ements can be added in place of <any> and <anyAttri bute> schema
el ements, as long as they are properly namespace qualified

On the other hand (second type of extensions), "extra" CLUE protoco
messages, i.e., messages not envisioned in the | ast standard version
of the schema, can be needed. |In that case, the messages and the
associ at ed behavi or should be defined in external documents that both
the conmuni cation parties nust be aware of.

Both the types of extensions, i.e., the information and the protoco
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extensions, can be characterized by:
a nane;

an external XM. Schema defining the XML information and/ or the XM
nmessages representing the extension;

the standard version of the protocol the extension refers to.

For that reason, the extensions can be represented by neans of the
<option> el enent as defined below, which is carried within the
OPTI ONS and OPTI ONS RESPONSE nessages to represent the extensions
supported by the C and by the CR

<l-- OPTION TYPE -->

<xs: conpl exType nane="opti onType" >

<XS:sequence>

<xs: el enent name="nane" type="xs:string" />

<xs: el enent nanme="schemaRef" type="xs:anyURl " m nCccurs="0"/>
<xs: el enent nanme="version" type="xs:string" mnQccurs="0"/>
<XS:any nanespace="##ot her" processContents="1ax" minCccurs="0"/>
</ xs: sequence>

<xs:anyAttribute namespace="##ot her" processContents="|ax"/>

</ xs: conpl exType>

9. XM Schema

In this section, the XM. schena defining the CLUE nessages is
provi ded.

<?xm version="1.0" encodi ng="UTF-8" ?>

<xs:schema

versi on="0. 02"

t ar get Nanespace="urn:ietf: parans: xnl : ns: cl ue- nessage”
xm ns:tns="urn:ietf:parans: xn : ns: cl ue- nessage"”

xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schena"

xm ns: dm="urn:ietf:params: xm : ns: clue-info"

xm ns="urn:ietf:paranms: xm :ns: cl ue- ressage"

el ement For mDef aul t =" qual i fi ed"

attri but eFor nDef aul t =" unqual i fi ed" >

<!-- Inport data nodel schema -->
<xs:inport nanmespace="urn:ietf:parans: xm :ns:clue-info"
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schenmalLocat i on="dat a- nodel - schenma- 05. xsd"/ >

<!-- ELEMENT DEFINITIONS -->

<xs: el enent nane="options" type="opti onsMessageType"/ >

<xs: el enent name="opti onsResponse" type="opti onsResponseMessageType"/>

<! --<xs:el ement nanme="opti onsAck" type="optionsAcknow edgenent MessageType"/>-->
<xs: el enent name="advertisenent" type="advertisement MessageType"/>

<xs: el enent nanme="ack" type="advAcknow edgenment MessageType"/>

<xs: el enent nanme="configure" type="confi gureMessageType"/>

<xs: el enent nanme="confi gureResponse" type="confi gureResponseMessageType"/>
<xs: el enent nanme="readv" type="readvMessageType"/>

<xs: el enent nanme="readvResponse" type="readvResponseMessageType"/>

<!-- CLUE MESSAGE TYPE -->

<xs: conpl exType nane="cl ueMessageType" abstract="true">

<XS:sequence>

<xs: el enent nanme="cl uel d" type="xs:string"/>

<xs: el enent nanme="sequenceNr" type="xs:unsignedlint"/>

</ xs: sequence>

<xs:attribute name="protocol" type="xs:string" fixed="CLUE" use="required"/>
<xs:attribute name="v" type="xs:string" use="required"/>

</ xs: conpl exType>

<l-- CLUE OPTIONS -->

<xs: conpl exType nanme="opti onsMessageType" >

<xs: conpl exCont ent >

<xs: extensi on base="cl ueMessageType" >

<XS:sequence>

<xs: el enent nanme="nedi aProvi der" type="xs: bool ean"/>

<xs: el enent nanme="nedi aConsuner" type="xs: bool ean"/>

<xs: el enent name="supportedVersi ons" type="versionsLi st Type" m nCccurs="0"/>
<xs: el enent name="supportedOpti ons" type="optionsLi st Type" m nCccurs="0"/>
<xs:any nanespace="##ot her" processContents="1ax" m nCccurs="0"/>

</ xs: sequence>

<xs:anyAttribute nanespace="##ot her" processContents="|ax"/>

</ xs: ext ensi on>

</ xs: conpl exCont ent >

</ xs: conpl exType>

<!-- VERSIONS LI ST TYPE -->

<xs: conpl exType nane="ver si onsLi st Type" >

<Xs: sequence>

<xs: el enent name="version" type="xs:string" nminCccurs="1"
maxQccur s=" unbounded"/ >

<xs:any nanespace="##ot her" processContents="1ax" m nCccurs="0"/>
</ xs: sequence>

<xs:anyAttribute nanespace="##ot her" processContents="|ax"/>

</ xs: conpl exType>
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<l-- OPTIONS LIST TYPE -->

<xs: conpl exType nane="opti onsLi st Type">

<XS:sequence>

<xs: el enent nanme="option" type="optionType" m nCccurs="1"
maxQccur s=" unbounded"/ >

<xs:any namespace="##ot her" processContents="1ax" m nCccurs="0"/>
</ xs: sequence>

<xs:anyAttribute namespace="##ot her" processContents="|ax"/>

</ xs: conpl exType>

<l-- OPTION TYPE -->

<xs: conpl exType nane="opti onType" >

<XS: sequence>

<xs: el enent name="nane" type="xs:string" />

<xs: el enent nanme="schemaRef" type="xs:anyURl " m nCccurs="0"/>
<xs: el enent nanme="version" type="xs:string" mnQccurs="0"/>
<XS:any nanespace="##ot her" processContents="1ax" mi nCccurs="0"/>
</ xs: sequence>

<xs:anyAttribute namespace="##ot her" processContents="|ax"/>

</ xs: conpl exType>

<l-- CLUE OPTI ONS RESPONSE (2 WAY) -->

<xs: conpl exType nanme="opti onsResponseMessageType" >

<xs: conpl exCont ent >

<xs: extensi on base="cl ueMessageType" >

<Xs:sequence>

<xs: el enent nanme="responseCode" type="xs:string"/>

<xs: el enent nane="reasonString" type="xs:string"/>

<xs: el enent nanme="nedi aProvi der" type="xs: bool ean" m nCccurs="0"/>
<xs: el enent nanme="nedi aConsuner" type="xs: bool ean" m nCccurs="0"/>
<xs: el enent name="version" type="xs:string" ninQccurs="0"/>
<xs: el enent name="conmmonOptions" type="optionsLi st Type" m nCccurs="0"/>
<XSs:any nanespace="##ot her"

processCont ent s="| ax" m nCccurs="0"/>

</ xs: sequence>

<xs:anyAttribute nanmespace="##ot her" processContents="|ax"/>

</ xs: ext ensi on>

</ xs: conpl exCont ent >

</ xs: conpl exType>

<!-- CLUE OPTI ONS RESPONSE (3 WAYS) -->

<! -- <xs:conpl exType nane="opti onsResponseMessageType" >

<xs: conpl exCont ent >

<xs: extensi on base="cl ueMessageType" >

<XS:sequence>

<xs: el enent nanme="nedi aProvi der" type="xs: bool ean"/>
<xs: el enent nanme="nedi aConsuner" type="xs: bool ean"/>
<xs: el enent nanme="support edVersions" type="versionsLi st Type"
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nm nCccurs="0"/>

<xs: el enent name="supportedOpti ons" type="optionsLi st Type" m nCccurs="0"/>
<XSs:any nanespace="##ot her"

processCont ent s="| ax" m nCccurs="0"/>

</ xs: sequence>

<xs:anyAttribute nanespace="##ot her" processContents="|ax"/>

</ xs: ext ensi on>

</ xs: conpl exCont ent >

</ xs: conpl exType>

-->

<l-- CLUE OPTIONS ACK (3 WAYS)-->

<l--

<xs: conpl exType nanme="opti onsAckMessageType" >

<xs: conpl exCont ent >

<xs: extensi on base="cl ueMessageType" >

<XS:sequence>

<xs: el enent nanme="responseCode" type="xs:string"/>
<xs: el enent name="reasonString" type="xs:string"/>
<xs: el enent name="version" type="xs:string" mnQccurs="0"
maxCOccur s="1"/ >

<xs: el enent nanme="comonOpti ons" type="supportedOpti onsType" m nCccurs="0"/>
<XS:any nanespace="##ot her"

processCont ent s="| ax" m nCccurs="0"/>

</ xs: sequence>

<xs:anyAttribute namespace="##ot her" processContents="|ax"/>
</ xs: ext ensi on>

</ xs: conpl exCont ent >

</ xs: conpl exType>

-->

<! -- CLUE ADVERTI SEMENT MESSAGE TYPE -->

<xs: conpl exType nane="adverti senent MessageType" >

<xs: conpl exCont ent >

<xs: ext ensi on base="cl ueMessageType" >

<Xs: sequence>

<!-- mandatory fields -->

<xs: el enent name="nedi aCapt ures" type="dm nedi aCapt ur esType"/ >

<xs: el enent nanme="encodi ngG oups"” type="dm encodi ngG oupsType"/ >
<xs: el enent nanme="capt ureScenes" type="dm captureScenesType"/>

<xs: el enent nanme="si nul t aneousSets" type="dm si nul t aneousSet sType"

nm nCccurs="0"/>

<xs: el enent nanme="gl obal CaptureEntries" type="dm gl obal CaptureEntri esType"
m nCccur s="0"/ >

<xs: el enent nanme="participants" type="dm partici pantsType" m nCccurs="0"/>
<XS:any nanespace="##ot her" processContents="1ax" m nCccurs="0"/>

</ xs: sequence>

<xs:anyAttribute nanmespace="##ot her" processContents="|ax"/>
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</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<!-- ADV ACK MESSACE TYPE -->

<xs: conpl exType nane="advAcknow edgenent MessageType" >

<xs: conpl exCont ent >

<xs: extensi on base="cl ueMessageType" >

<XS: sequence>

<xs: el enent nanme="responseCode" type="xs:short"/>
<xs: el enent nanme="reasonString" type="xs:string"/>
<xs: el enent name="advSequenceNr" type="xs:unsignedlnt"/>
<xs:any namespace="##ot her" processContents="1ax" m nQccurs="0"/>
</ xs: sequence>

<xs:anyAttribute namespace="##ot her" processContents="|ax"/>
</ xs: ext ensi on>

</ xs: conpl exCont ent >

</ xs: conpl exType>

<!-- CLUE CONFI GURE MESSAGE TYPE -->

<xs: conpl exType nanme="confi gureMessageType" >

<xs: conpl exCont ent >

<xs: extensi on base="cl ueMessageType" >

<Xs: sequence>

<!-- mandatory fields -->

<xs: el enent name="advSequenceNr" type="xs:unsignedlnt"/>
<xs: el enent name="ack" type="xs:bool ean” mi nCccurs="0" fixed="true"/>
<xs: el enent nane="capt ur eEncodi ngs" type="dm capt ur eEncodi ngsType"
m nCccurs="0"/>

<xs:any namespace="##ot her" processContents="1ax" m nCccurs="0"/>
</ xs: sequence>

<xs:anyAttribute namespace="##ot her" processContents="|ax"/>

</ xs: ext ensi on>

</ xs: conpl exCont ent >

</ xs: conpl exType>

<! -- CONFlI GURE RESPONSE MESSACE TYPE - - >

<xs: conpl exType nanme="confi gur eResponseMessageType" >

<xs: conpl exCont ent >

<xs: extensi on base="cl ueMessageType" >

<XS:sequence>

<xs: el enent nanme="responseCode" type="xs:short"/>
<xs: el enent name="reasonString" type="xs:string"/>
<xs: el enent nanme="conf SequenceNr" type="xs:integer"/>
<xs:any nanespace="##ot her" processContents="1ax" m nCccurs="0"/>
</ xs: sequence>

<xs:anyAttribute nanespace="##ot her" processContents="|ax"/>
</ xs: ext ensi on>
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</ xs: conpl exCont ent >
</ xs: conpl exType>

<!-- CLUE READV MESSAGE TYPE -->

<xs: conpl exType nane="readvMessageType" >

<xs: conpl exCont ent >

<xs: extensi on base="cl ueMessageType" >

<Xs:sequence>

<xs: el enent nanme="I| ast Recei vedAdv" type="xs:short"/>

<XS:any nanespace="##ot her" processContents="1ax" m nCccurs="0"/>
</ xs: sequence>

<xs:anyAttribute nanespace="##ot her" processContents="|ax"/>
</ xs: ext ensi on>

</ xs: conpl exCont ent >

</ xs: conpl exType>

<!-- CLUE READV RESPONSE MESSACE TYPE -->

<xs: conpl exType nane="readvResponseMessageType" >

<xs: conpl exCont ent >

<xs: extensi on base="cl ueMessageType" >

<XS:sequence>

<xs: el enent nanme="responseCode" type="xs:short"/>

<xs: el enent nanme="reasonString" type="xs:string"/>

<xs: el enent nanme="readvSequenceNr" type="xs:string" ninQccurs="0"/>
<xs: el enent name="nedi aCapt ures" type="dm nmedi aCapt ur esType" m nCccurs="0"/>
<xs: el enent name="encodi ngG oups" type="dm encodi ngG oupsType" mi nCccurs="0"/>
<xs: el enent nanme="capt ureScenes" type="dm captureScenesType”" m nCccurs="0"/>
<xs: el enent nanme="si nul t aneousSets" type="dm si nul t aneousSet sType" m nCccurs="0"
/>

<xs: el enent name="gl obal CaptureEntries" type="dm gl obal CaptureEntriesType" nm nCc
curs="0"/>

<xs: el enent name="participants" type="dm partici pantsType" m nCccurs="0"/>
<XSs:any nanespace="##ot her"

processCont ent s="| ax" m nCccurs="0"/>

</ xs: sequence>

</ xs: ext ensi on>

</ xs: conpl exCont ent >

</ xs: conpl exType>

</ xs: schema>

10. Diff with the -03 version
1. The XML Schema has been deeply revised and conpl et ed.
2. The descriptions of the CLUE nessages have been added.

3. The distinction between major version nunbers and mi nor version
nunbers has been cut and pasted from
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11.

12.

13.

[1-D. kyzi vat - cl ue-si gnal i ng] .

Besi des the two way one, a three way nechanismfor the options
negoti ati on has been proposed and provided to foster discussion.

iff with the -02 version

"Term nol ogy" section added.

I ntroduced the concept of "CLUE Participant” - an Endpoint or a
MCU abl e to use the CLUE protocol within a tel epresence session.
A CLUE Participant can act as a Media Provider and/or as a Media
Consuner .

I Nt roduced t he ACK/ NACK nechani sm for the ADVERTI SEMENT.

MP and MC state nachi nes have been updated. The CP state nachine
has been added.
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