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Introduction
During the initial stage of this WI, SA4 was requested to decide the form of a new SDP attribute that would represent the video width and height of MTSI [1]. From the two suggested possibilities, either defining a SDP attribute exclusively for MTSI, such as “a=3gpp_mtsi_framesize,” or extending an existing attribute for PSS, “a=framesize,” to have the necessary functionalities, the latter was selected at SA4#47 and an LS was sent to IETF MMUSIC WG [2].
Based on the discussion with MMUSIC, we proposed a new SDP attribute, “a=imageattr,” which can be used for a broad range of applications, as a working group item at IETF 72nd [3]. There have been much interests and comments on this attribute, but it was decided that further clarifications were necessary for the draft to be accepted. In this contribution, we introduce the basic format of “a=imageattr” and ask SA4 to discuss how to incorporate this attribute into the session setup procedure of MTSI.
Basic Format of “a=imageattr”
Among the many usages of “a=imageattr,” we limit our interest to the basic objective of representing available image sizes in a SDP offer.
<Case 1>

An offer may look like


a=imageattr:97 [x=320,y=240] [x=224,y=176, q=0.6] [x=176,y=144, q=0.6]
The answer may look like

a=imageattr:97 [x=224,y=176]

q denotes the relative priority of each size. If omitted, default value is 0.5. q can be used when certain image sizes are supported but not recommended by sender. For example, the largest image size might be supported only at a low frame rate and sender might consider the quality inappropriate.
<Case 2>

An offer may look like




a=imageattr:98 [x=[176:16:352],y=[144:16:288]]
The answer may look like
a=imageattr:98 [x=224,y=176]

Case 2 corresponds to the “any-size” concept introduced in [4]. The x-axis resolution can take the values 176 to 352 in 16 pixels steps. In addition, “a=imageattr” offers other features such as sample aspect ratio, SDPCapNeg, and asymmetric sessions. There were comments from MMUSIC on the above features and the impact of “a=imageattr” on some video codecs MTSI does not consider. While many of the concerns seemed to be taken care of, handling of codec parameter sets is likely to influence the session setup procedure significantly and requires SA4’s special attention.
Codec Parameter Set
In Table A.4.1 of [5], shown is an example SDP offer for H.263 and MPEG-4 Part 2 video.
m=video 49154 RTP/AVPF 99 100

b=AS:92

b=RS:0

b=RR:2500

a=rtpmap:99 H263-2000/90000

a=fmtp:99 profile=0;level=45

a=rtpmap:100 MP4V-ES/90000

a=fmtp:100 profile-level-id=9; \

     config=000001b009000001b509000001000000012000845d4c282c2090a28f
In Table A.4.3 of [5], shown is an example SDP offer for H.264/AVC with H.263 as fallback.
m=video 49154 RTP/AVPF 99 100

b=AS:48

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0;profile-level-id=42e00a; \

     sprop-parameter-sets=J0LgCpWgsToB/UA=,KM4Gag==
a=rtpmap:100 H263-2000/90000

a=fmtp:100 profile=0;level=10
Suppose that the levels of MPEG-4 and H.264 in each SDP offer are increased to L3 and Level 1.2 respectively, and the bit-rate is also increased correspondingly. Sender wants to signal that 320x240, 224x176, and 176x144 are available by including the following line in the SDP offer.
a=imageattr:99 [x=320,y=240] [x=224,y=176] [x=176,y=144]
The key difficulty is that config for MPEG-4 and sprop-parameter-sets for H.264 contain the image size information too, although neither is considered during session setup. In clause 5.3.3.2 of [6], this is clarified as
For MPEG-4 Visual streams, the frame size shall be extracted from the "config" information in the SDP. For H.264 (AVC) streams, the frame size shall be extracted from the sprop-parameters-sets information in the SDP.
Considering that “a=imageattr” contains multiple image sizes, current format of “a=fmtp,” with a single image size, would not make sense. Internet draft of “a=imageattr” contains the following notice on this issue.
Conflict with sprop-parameter-set: H.264 defines the sprop-parameter-set which may define features that are defined in this draft. To avoid conflicts, sessions that use the imageattr attribute MUST NOT specify similar features in sprop-parameter-set.

Proposal

Handling of config and sprop-parameter-sets remains as the key issue in the incorporation of “a=imageattr.” SA4 is requested to review the following and other possibilities to solve this problem.
1) Suppose a session is set up with “a=imageattr,” and the negotiated image size is different from that in config or sprop-parameter-sets. Wouldn’t be there other parameters, inside config or sprop-parameter-sets, indirectly related to the image size? If so, in some cases video decoder might have problem from the inconsistency.
2) Would it be possible to build config or sprop-parameter-sets without specifying image size information, as suggested in the internet draft?
3) “a=fmtp” is not included in the SDP offer, if “a=imageattr” is present, but sent to the answerer once other parameters are decided. This would avoid the conflict between “a=imageattr” and the codec parameter sets, but increase the session setup time. Note that in 3G-324M, session setup time was an important quality parameter and even a procedure to accelerate the negotiation was introduced [7]. This approach might forbid such an acceleration procedure for MTSI.
4) In [8], it is specified, as below, that at most one instance of “a=fmtp” is allowed for each format. If the usage of “a=fmtp” is to be modified, then either multiple codec parameter sets need to be allowed for one instance of “a=fmtp,” or multiple instances of “a=fmtp” need to be allowed for each format.
a=fmtp:<format> <format specific parameters>
This attribute allows parameters that are specific to a particular format to be conveyed in a way that SDP does not have to understand them. The format must be one of the formats specified for the media.  Format-specific parameters may be any set of parameters required to be conveyed by SDP and given unchanged to the media tool that will use this format. At most one instance of this attribute is allowed for each format. It is a media-level attribute, and it is not dependent on charset.


 A SDP offer of the first case might be
 

m=video 49154 RTP/AVPF 99 100

b=AS:92

b=RS:0

b=RR:2500

a=rtpmap:100 MP4V-ES/90000

a=fmtp:100 profile-level-id=xx; \

     config=xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx; \

config=yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy; \

config=zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz; \

a=imageattr:100 [x=320,y=240] [x=224,y=176] [x=176,y=144]

A SDP offer of the second case might be
m=video 49154 RTP/AVPF 99 100

b=AS:92

b=RS:0

b=RR:2500

a=rtpmap:100 MP4V-ES/90000
a=imageattr:100 [x=320,y=240] [x=224,y=176] [x=176,y=144]
a=fmtp:100 profile-level-id=xx; \

     config=xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx; \
a=fmtp:100 profile-level-id=yy; \

     config=yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy; \
a=fmtp:100 profile-level-id=zz; \

     config=zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz; \
Until now some conceivable approaches to modify the session setup procedure were explained. Current procedure does not allow optimization of video quality at low bit-rate and limited display resolution, as in MTSI, and “a=imageattr” is expected to remove the limitations. Moreover, “a=imageattr” needs to be incorporated in such future-proof ways that the increase of codec capabilities and introduction of new video codecs do not necessitate further modification of session setup procedure.
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