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Abst r act
Thi s docunment introduces the SDP attribute "3dFormat", which provides
format description of stereoscopic 3D video. |In addition, the
groupi ng mechani smfor SDP is extended to cater for stereoscopic 3D
Vi deo.
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Not e

Di scussi on and suggestions for inprovenent are requested, and should
be sent to mMmusic@etf.org.

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 (IETF). Note that other groups may also distribute
wor ki ng docunments 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 nay be updated, replaced, or obsol eted 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 Novenber 20, 2011
Copyright Notice

Copyright (c) 2011 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunent 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 docunents
carefully, as they describe your rights and restrictions with respect
to this docunment. Code Conponents extracted fromthis docunment nust
include Sinplified BSD License text as described in Section 4.e of
the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.
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1.

I nt roducti on

In stereoscopic 3D nmultinmedia applications, two views are displ ayed,
one for the left eye and one for the right eye.

There are various ways of formatting the views of Stereoscopic 3D
vi deo. Exanples of 3D formats are frame packing (see [HDM vl. 4a])
and the conbi nation of 2D video and auxiliary data such as depth maps
(see [I1SAO1EC 23002-3]). Stereoscopic 3D video may be carried over a
single streamor over several streans, depending on its 3D fornmat.

In mul tinedia stream ng applications, the Session Description
Prot ocol (SDP) [ RFC4566] can be used to provide to the receiver
sufficient information about the nedia streans, and to enabl e the
receiver to join and participate in the session

Thi s docunment defines an extension to SDP that provides sufficient

i nformati on about the format of stereoscopic 3D video carried in the
medi a stream(s). Before accessing the stream(s), the receiver can
use the 3D format description from SDP to determ ne whether it has
the capability to receive and render the stereoscopic 3D video
content, and whether it can participate in the session

The mentioned SDP extension is a new SDP attribute "3dFormat", which
provides the format description of stereoscopic 3D video. The design
of the attribute is based on the followi ng requirenments, which are
listed only for informational purposes:

0o It MIST be possible to signal that the left and right views are
carried in a single stream by the use of franme packing.

o It MIST be possible to signal that 2D video and auxiliary video
(such as depth nmaps) are carried in a single stream

0o It MIST be possible to signal that the left and right views are
carried in two separate streans.

o It MIST be possible to signal that 2D video and auxiliary video
(such as depth nmaps) are carried in separate streans.

To bind nultiple video streans that carry a single stereoscopic 3D
vi deo, this docunent al so extends the SDP groupi ng mechani sm from
[ RFC5888] .
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2. Requirenents notation
The key words "MJST", "MJST NOT", "REQUI RED', "MJST", "MJST NOT",

"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "COPTIONAL" in this
docunent are to be interpreted as described in [ RFC2119].
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3. Definitions

2D vi deo
Video that does not in itself contain depth or parall ax
i nformation.

auxiliary video
A sequence of depth or parallax maps, which are used to add depth
to 2D video

C view
The centre view a visual entity as seen froma viewpoi nt between
the left and right eyes. The Cview can be used to calculate the
L- and R-vi ews.

C-stream
A 2D video stream consisting of a sequence of C-views.

dept h map
A two di nensional map, each pixel of which defines the depth of
one or nore pixels in an associ ated 2D vi deo frane.

depth map stream
An auxiliary stream which contains a sequence of depth maps. The
depth map streamis synchronised with the associ ated 2D vi deo
stream

frame packing
A format that packs the L- and R-views into a single 2D video
stream The packing nmay be done spatially, where each video frane
is divided into sub-franmes, one containing the L-view and one
containing the Rview. The packing can al so be done sequentially,
where alternating video frames represent L- and R-views.

| egacy answerer
An answerer (in the SDP offer/answer nodel [RFC3264]) that does
not support the "3dFormat" attribute. The |egacy answerer can be
the stream ng server or the streaming client, but is not conpliant
to this docunent.

L-vi ew
A visual entity that is to be projected to the |eft eye.

L- stream
A 2D video stream consi sting of a sequence of L-views.
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paral | ax map
A two di nensional map, each pixel of which defines the parallax of
one or nore pixels in an associ ated 2D vi deo frane.

paral | ax map stream
An auxiliary stream which contains a sequence of parallax maps.
The parallax map streamis synchronised with the associated 2D
vi deo stream

R-vi ew
A visual entity that is to be projected to the right eye.

R-stream
A 2D video stream consi sting of a sequence of R-views.

stereoscopi ¢ 3D video
The L- and R-streans, ready to be projected to the viewer's |eft
and right eyes.

sub- frame
A part of a video frane.

G eevenbosch & Hui Expi res Novenber 20, 2011 [ Page 7]



Internet-Draft Si gnal 3D format May 2011

4.

The "3dFormat" attribute

The medi a-1evel SDP attribute "3dFormat” signals the format of
stereoscopi ¢ 3D video. The attribute transfers this information
through two paraneters: one indicating the format type of the
stereoscopic 3D video carried in the nedia strean(s), and the other

i ndicating the type of the video conponent, which is a constituent

el ement of the stereoscopic 3D video. The video conponent type
depends on the format type of the stereoscopic 3D video. The syntax
of the attribute is defined as foll ows:

a=3dFor mat : <Format Type> <Conponent Type>

The <Format Type> can have the followi ng val ues (as indicated between
the quotes):

"FP" Frane Packing
The L- and R-views are packed into a single stream The packing
may use a side-by-side, top-and-bottom interleaved, checkerboard
or frane sequential format.

"SC' Sinul cast
The L- and R-streans are transnitted separately.

"2DA" 2D + auxiliary
2D video and auxiliary data (such as depth maps or parall ax maps)
are transmtted. These can be transmtted in a single stream as
well as in two separate streans.

The <Conponent Type> can have the follow ng val ues (as indicated
bet ween the quotes):

"C' Centre view
The associated streamis a C stream

"CD'" centre view and depth map
The associ ated stream contains both the Cview and depth nap
sequences.

"ChB" Checkerboard
The video frane consists of alternating pixels fromthe
corresponding L- and R-views, as illustrated by Figure 1.

"CP" Centre view and parallax map
The associ ated stream contains both the C view and paral | ax map
sequences.
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"D'" Depth map
The associated streamis a sequence of depth nmaps.

"L"  Left view
The associated streamis the L-stream

"LD" Left view and depth map
The associ ated stream contains both the L-view and depth map
sequences.

"LIL" Line Interleaved
Each video frame consists of alternating scan lines fromthe L-
and R-vi ews.

"LP" Left view and parall ax map
The associ ated stream contains both the L-view and paral |l ax map
sequences.

"P" Parall ax map
The associated streamis a sequence of parallax nmaps.

"R' Right view
The associated streamis the R-stream

"ShS' Side by Side
Each video frame is divided in two equally sized sub-franes
spatially positioned side by side of each other. One sub-frane
contains the L-view, whereas the other contains the R-view

"Seq" Frame sequenti al
The single video stream consists of alternating frames fromthe L-
and R-streans.

"TaB" Top and Bottom
Each video frane is divided in two equally sized sub-franes,
spatially positioned above each other. One sub-frane contains the
L-vi ew, whereas the other contains the R-view
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The checkerboard pattern. The transmitted video frane is conposed of
pixels fromthe L- and R views. Sanples fromthe L-view are

indicated with "L", whereas sanples fromthe R view are indicated
with "R".

Figure 1
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5.  Gouping

When multiple streans carry a single stereoscopic 3D video, (e.qg.
C-stream and parallax map, or separately transnmitted L- and
R-streanms), the grouping nmechani smfrom [ RFC5888] MJST be used.

However, to cater for the special requirements of 3D signalling, the
semanti cs are expanded:

group-attribute
semantics
semant i cs- ext ensi on

"a=group:" senmantics *(SP identification-tag)
"LS" / "FID" / "3DS" |/ senmantics-extension
t oken

The grouping is needed when multiple streans carry a single
stereoscopic 3D video. This is the case when the <format type> is
"SC', or the <format type> is "2DA" and the 2D video and auxiliary
data are transmtted as nultiple streans. A group with the "3Ds"
semantics is called a "3DS group".

A 3DS group MJST NOT contain data that is (potentially) inconsistent
with other data in the 3DS group:

0 A 3DS group MJST NOT contain both a parallax map stream and a
depth map stream

0 A 3DS group MJST NOT contain nmore than one parallax map stream
o0 A 3DS group MJST NOT contain nore than one depth nmap stream
0 A 3DS group MJST contain at |east one 2D video stream

o If a 3GS group contains an L- and an R-stream it MJST NOT contain
a depth map or a parall ax map.

o |If a 3DS group contains only one 2D video stream it MJST al so
contain a parallax map streamor a depth nmap stream

o If a 3DS group contains a parallax map streamor a depth map
stream it MJST al so contain a 2D video stream
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The follow ng table sumari ses the possible combinations of attribute

\

al ues and groupi ng:

oo+
| FP |
+--- -4
I I
I I
I I
I I
| T
I I
I I
I I
I I
I I
I I
I I
I I
I I
| T
I I
I I
I I
I I
I I
I I
I I
| T
I I
| T
I I
| T
oo

The table is to be read as fol |l ows:

(0]

The colums indicate <Fornmat Type> val ues,

i ndi cate <Conponent Type> val ues.

C L, 3DS

D/ P, 3DS

c'L, 3DS

wher eas the rows

For one particular colum, we denote the <Format Type> val ue by
"FT* and the <Conponent Type> value by "CT".

When an entry in the table is enpty,

G eevenbosch & Hui

it neans that the
correspondi ng conbination of FT and CT is not all owed.
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0 When an entry in the table contains a single <Conponent Type>
val ue CTsec, it neans that another streamw th the <Conponent
Type> val ue CTsec and the same <Format Type> value FT is needed.

0 When multiple <Conponent Type> values are |isted, separated by a
"/" synbol, only one secondary streamis needed, which nust have
one of the listed <Conponent Type> val ues, and the sane <For nmat
Type> val ue FT.

o0 Wien an entry contains "3DS", it neans that a 3DS group is needed.
o When an entry in the table contains the letter "T" (true), it
means that the correspondi ng conbination FT and CT is all owed,

that there is no required secondary stream and that a 3DS group
i s not needed.
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7

SDP of fer/answer with 3D support

This section describes how the SDP of fer/answer nodel (see [RFC3264])
can be used to negotiate the 3D format. It is assuned that both

of ferer and answerer are conpliant to this docunent. The case where
the answerer is a |l egacy answerer is described in Section 8.

An exanpl e where the SDP of fer/answer nodel can be used to negotiate
the 3D format, is the case where the offerer offers two
representations of the sane stereoscopic 3D video: one frane packed
and one as L/R simulcast. 1In this case, the answerer can select the
format of its preference, according to its capabilities or as a
trade-of f between bandwi dth and video quality.

There may al so be cases where the answerer prefers to receive a 2D
version, even when it supports stereoscopic 3D video and the
"3dFormat" attribute. For exanple, this mght happen when the user
prefers to watch without glasses this tine.

The follow ng statenents apply for the answerer:

0 The answerer MJST NOT omt the "3dFormat" attribute for the
accepted streans. The answerer MAY onmit the "3dFornat" attribute
for the rejected streans.

o The answerer MJST NOT change the val ue of the "3dFormat"
attribute. This neans, that the answerer can only choose between
the 3D fornats advertised in the offer

0 In case the offer contains sinulcast of the L- and R-view, the
answerer MAY choose just one view. |In this case, it MJST sel ect
only that view. This neans that the port nunmber of unsel ected
view MIST be set to zero in the answer.

0 In case the offer contains a 2D stream and an auxiliary stream as
separate streans, the answerer MAY choose only the 2D stream In
this case, it MJST select the 2D stream and MJST NOT sel ect the
auxiliary stream This nmeans that the port nunber of the
auxiliary stream MUST be set to zero in the answer.

0 In case the offer contains a 2D stream and an auxiliary stream as
a single stream the answerer MAY choose to reject the stream by
setting the port nunber in the answer to zero.

0 In case of franme packing, if the answerer prefers not to have
frame packing, it MJUST reject the streamby setting the port
number in the answer to zero.
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(o]

The answerer SHOULD select only one 3D format. |If the answerer
has no preference on the offered 3D formats, it is RECOMVENDED
that it selects the one that is first listed in the offer.

If the answerer selects multiple 3D fornmats, it MJST be prepared
to send/receive (depending on whether it is a streaning server or
client or both) associated streans simultaneoul sy.

The follow ng statenents apply for the offerer:

(0]

The offerer MJUST check if the "3dFormat" attribute is included in
the answer. |If it is not, it SHOULD handl e the answer as
described in Section 8.

The offerer SHOULD Iist the 3D formats in order of preference.

When multiple 3D formats are selected, the offerer MAY initiate
all associated streans. Alternatively, it MAY update its offer
with a reduced nunber of 3D formats.

If all 3D formats have been rejected, the offerer MAY i ssue a new
offer with 2D vi deo i nstead.

If only an auxiliary streamis selected in the answer, the offerer
SHOULD update its offer with only the associated 2D vi deo stream
Al ternatively, it MAY update its offer advertising another 3D
format.
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8.

8.

8.

8.

SDP of fer/answer without 3D support

The | egacy answerer may reject the offer. For exanple, with SIP (see
[ RFC3261]), it could send an "SIP 488 Not acceptable here" error wth
a "306 Attribute not understood" warning code. In this case the

of ferer MAY send a new offer with only a 2D vi deo stream

On the other hand, it is also possible that the | egacy answerer
accepts the offer and omts the "3dFormat” attribute in the answer.
In this case the "3dFormat" attribute is onmitted in the answer but
the associ ated stream was accepted (see [ RFC3264]), the offerer is
abl e to deduct that the answerer is a |l egacy answerer w thout 3D
support. In the followi ng subsections, we describe what the offerer
still can do to provide a good user experience with a |egacy
answerer, for each of the 3D format styles. W assume that the offer
was accepted, but a | egacy answerer was detected.

1. Franme packing

In case the original offer contains frane packing, and the answer
does not contain the "3dFormat" attribute, the offerer MAY update the
offer with a 2D stream |If the offerer is the stream ng server, it
MAY choose to streamthe frane packed video as it is.

2. 2D and auxiliary as a single stream

If the original offer contains a 2D video and an auxiliary video in a
single stream and the answer does not contain the "3dFormat"
attribute, the offerer MAY update its offer by offering only a 2D

vi deo stream

3. 2D and auxiliary as two separate streans

When the offerer sends an offer to a | egacy answerer, and the offer
contains a 2D video and an auxiliary video in two separate streans,
there are the follow ng possibilities:

o If the answerer selects only the 2D video steamthen 2D vi deo
stream ng can be done as agreed.

o |If the answerer selects only the auxiliary video, the offerer
SHOULD update its offer without the auxiliary video.

o If the answerer selects both video streans, but omts the
"3dFormat" attribute, the offerer MAY update its offer w thout the
auxi liary video.

In case the offerer updates its offer by setting the port for
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auxiliary video to zero, it MJST NOT include the "3dFormat" attribute
or use "3DS" grouping for the 2D stream

8.4. Simulcast of L- and R-views

When the offerer sends an offer to sinmulcast the L- and Rview to the
| egacy answerer, we have the foll owing possibilities:

o If the answerer selects only one video stream the offerer MAY
streamthe 2D video as agreed.

o |f the answerer selects both video streans, but onmits the
"3dFormat" attribute, the offerer MAY update its offer with only
the L- or the R-stream

In case the offerer updates its offer with only the L- or R stream by

setting one of the ports to zero, it MJST NOT include the "3dFornmat"
attribute or use "3DS" grouping for the offered stream
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9. Exanples
9.1. One single frame conpati ble stream

The following is an exanple of an SDP description of a session which
contains a single stream in which the L- and R-streans are packed,
in side by side fashion.

i ce 2890844526 2890842807 IN | P4 131.163.72.4
e technol ogy of 3D TV
N IP4 131.164.74.2
0
mevi deo 49170 RTP/ AVP 99
a=rtpmap: 99 H264/ 90000
a=3dFor mat : FP SbS
mFaudi o 52890 RTP/ AVP 10
a=rtprmap: 10 L16/ 16000/ 2

0O wmwo<
LI TN
J=

o —

9.2. Two separate streans

The following is an exanple of an SDP description of a session with
an audio stream an L-stream and an R-stream

i ce 2890844526 2890842807 IN | P4 131.163.72.4
e technol ogy of 3D TV
N I P4 131.164.74.2

0
roup:3DS 1 2
mevi deo 49170 RTP/ AVP 99
a=rtpmap: 99 H264/ 90000
a=3dFormat: SC L
a=md: 1
mevi deo 49172 RTP/ AVP 101
a=rt pmap: 101 H264/ 90000
a=3dFormat: SC R
a=m d: 2
mraudi 0 52890 RTP/ AVP 10
a=rtpnap: 10 L16/ 16000/ 2

D ~0onwo<
IR IANIIA
J=

Q O —

9.3. GC-streamand depth map stream

The following is an exanple of an SDP description of a session with
an audio stream a G streamand a depth map stream
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i ce 2890844526 2890842807 IN I P4 131.163.72.4
e technol ogy of 3D TV
N | P4 131.164.74.2

0
roup:3DS 1 2

mevi deo 49170 RTP/ AVP 99
a=rtpmap: 99 H264/ 90000
a=3dFormat: 2DA C
a=md: 1
mevi deo 49172 RTP/ AVP 101
a=rt pmap: 101 H264/ 90000
a=3dFormat: 2DA D
a=md: 2
mraudi 0 52890 RTP/ AVP 10
a=rtpnap: 10 L16/ 16000/ 2

D ~0onwo<
IR IANIIA
J=

Q O —

9.4. Stereoscopic 3D video with two different formats

In the followi ng exanple, there are two different formats for
stereoscopi c 3D video. One consists of stream1 (Cstream and
stream 2 (parallax map streanm), whereas the other consists of stream
3 (L-stream) and stream 4 (R-stream). There also is an audi o stream
whi ch can be used with both formats.
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i ce 2890844526 2890842807 IN I P4 131.163.72.4
e technol ogy of 3D TV
N | P4 131.164.74.2

0
roup:3DS 1 2
=group: 3DS 3 4

mevi deo 49170 RTP/ AVP 99
a=rtpmap: 99 H264/ 90000
a=3dFormat : 2DA C
a=md: 1

mevi deo 49172 RTP/ AVP 101
a=rtpmap: 101 H264/ 90000
a=3dFormat : 2DA P
a=md: 2

mevi deo 49174 RTP/ AVP 103
a=rt prap: 103 H264/ 90000
a=3dFormat: SC L
a=md: 3
mevi deo 49176 RTP/ AVP 105
a=rtpmap: 105 H264/ 90000
a=3dFormat: SC R
a=m d: 4
mFaudi 0 52890 RTP/ AVP 10
a=rtpmap: 10 L16/ 16000/ 2

o
J=

DY TFTOOMWO<
I
Q o —
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10. Fornmal ABNF granmar of the "3dFormat" attribute

This section contains the fornmal ABNF grammar of the "3dFornmat”

attribute.
3dFormat-attribute "

f or mat Type

f or mat Type- ext ensi on

conponent Type

"a=3dFormat:" fornat Type conponent Type
"FP"/"SC'/"2DA"/ f or mat Type- ext ensi on

t oken
“ct/rept/tchBt/tCPt/ MDY ML LD
“LrLt/tePt/ Pt/ "R/ " ShS"/ " Seq”/ " TaB" /
conponent Type- ext ensi on

t oken

conponent Type- ext ensi on
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11. Security Considerations

The authors foresee no security issues in addition to those already
listed in [ RFC4566] .
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12.

12.

| ANA Consi der ati ons
1. "3dFormat" attribute

Fol I owi ng the guidelines in [ RFC4566], the SDP attribute has to be
regi stered at | ANA

0o Contact nane/email: authors of this RFC
o Attribute nane: 3dFor mat

0 Long-formattribute nane: Attribute for signalling the format of a
stereoscopic 3D video carried in the nedia strean(s).

o0 Type of attribute: nedia |l eve
0 Subject to charset: no

The "3dFormat" SDP nedi a-1evel attribute is used to signal the format
of stereoscopic 3D video, carried in one or nmore nedia stream(s).

The attribute has the foll owi ng syntax:
a=3dFor mat : <Format Type> <Conponent Type>

The <Format Type> indicates the format type of the stereoscopic 3D
video carried in the nedia strean(s). It indicates whether the
stereoscopi ¢ 3D video is frame packed, simnulcast or consists of a 2D
video stream and an auxiliary stream The <Format Type> can have the
foll owi ng values (as indicated between the quotes):

" FP" franme packed
" SC si mul cast
" 2DA" 2D + auxiliary

The <Conponent Type> indicates the type of the video conponent, which
is a constituent elenent of the stereoscopic 3D video. It can have
the foll owi ng val ues:
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"C centre view
" CD" centre view and depth nmap
" ChB" checker board
" CP" centre view and paral l ax map
"D depth nmap
"L left view
"LD" left view and depth nmap
"Lt line interl eaved
"LP" left view and parallax map
" P paral | ax map
"R right view
" Shs" side by side
" Seq" frame sequenti al
" TaB" top and bottom
12.2. "3DS" value for "group" semantics

Fol I owi ng the standards action policy from|[RFC5226],
semantics have to be registered with ANA in the "Semantics for the
"group” SDP Attribute" registry under "SDP Paraneters":

S Fom oo - +
| Senmantics | Token |
o e e e oo - Fom e e +
| 3D synchronised | 3DS |
) Fomm oo - +

G eevenbosch & Hui Expi res Novenber 20,

2011

May 2011

the follow ng

[ Page 24]



Internet-Draft Si gnal 3D format May 2011

13. Normative References

[ HDM v1. 4a]
HDM , "HDM Specification Version 1.4a", March 2010.

[1SO I EC 23002- 3]
MPEG, "MPEG vi deo technol ogi es part 3: Representation of
auxiliary video and suppl emental information", 1SQ1EC
FDI' S 23002- 3: 2007(E), Decenber 2002.

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

[ RFC3261] Rosenberg, J., Schul zrinne, H, Camarillo, G, Johnston,
A., Peterson, J., Sparks, R, Handley, M, and E
School er, "SI P: Session Initiation Protocol", RFC 3261,
June 2002.

[ RFC3264] Rosenberg, J. and H. Schul zrinne, "An O fer/Answer Mbdel
with Session Description Protocol (SDP)", RFC 3264,
June 2002.

[ RFC4A566] Handl ey, M, Jacobson, V., and C. Perkins, "SDP: Session
Descri ption Protocol", RFC 4566, July 2006.

[ RFC5226] Narten, T. and H Alvestrand, "Quidelines for Witing an
I ANA Consi derations Section in RFCs", BCP 26, RFC 5226,
May 2008.

[ RFC5888] Canmarillo, G and H Schul zrinne, "The Session Description
Prot ocol (SDP) G ouping Framework", RFC 5888, June 2010.

G eevenbosch & Hui Expi res Novenber 20, 2011 [ Page 25]



G eevenbosch & Hui

Internet-Draft Si gnal 3D format

Aut hors’ Addr esses

Bert G eevenbosch

Huawei Technol ogi es Co., Ltd.
Huawei | ndustrial Base

Banti an, Longgang District
Shenzhen 518129

P. R China

Phone: +86-755-28978088
Enai | : bgreeven@uawei . com

Hui Yu

Huawei Technol ogi es Co., Ltd.
Huawei Nanjing R&D Center

101 Software Avenue

Yuhuatai District

Nanjing 210012

P.R China

Phone: +86-25-56620323
Enmai | : hui yu@uawei . com

Expi res Novenber 20, 2011

May 2011

[ Page 26]






