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Abstract

The CLUE protocol is an application protocol conceived for the
description and negotiation of a CLUE tel epresence session. The
design of the CLUE protocol takes into account the requirenents and
the framework defined, respectively, in [I-D.ietf-clue-framewrk] and
[I-D.ietf-clue-tel epresence-requirenents]. The conpani on docunent
[1-D. kyzivat-clue-signaling] delves into CLUE signaling details, as
well as on the SIP/SDP session establishnent phase. CLUE nessages
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
acting as Media Providers and/or Media Consuners, are herein

di scussed.
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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.

Presta & Ronmano Expi res Novenber 10, 2014 [ Page 14]



Internet-Draft draft-presta-clue-protocol -04 May 2014

<!-- 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.
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<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
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(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 +<- + |
| TERM NATED R e R P P +

| |

e e e e +

7. \Versioning

CLUE pr ot ocol

messages are XM nessages conpliant to the CLUE

protocol XM. schena.
versi on of the schena.
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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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