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1 Introduction

Currently MTSI terminals are not aware of whether the other end terminal in a video telephony session is a packet switched or circuit switched video telephony terminal. The MGCF and MGW are involved during the session to ensure seamless inter-working between the 3G-324M and the MSTI terminal.  However, service optimization and efficient inter-working of the media are not  guaranteed as described in section 2 of this document. 
2 Description

2.1 End-to-End Latency
A 3G-324M (CSVT) terminal uses a dedicated channel which has a fixed bandwidth guaranteed for the session.  With a Constant Bit Rate (CBR) bearer channel, a larger video packet will take longer to be delivered to the CSVT terminal. The timely delivery of all video packets is thus not guaranteed if the video packet sizes are not properly sized. 
2.2 Fragmentation

There are fixed maximum SDU sizes for each of the media flows that are transmitted over the CSVT dedicated channel without segmentation. Any application layer PDU that exceeds this maximum SDU size would be fragmented and have to be reassembled at the receiver. 
If the MTSI terminal is unaware of the maximum PDU sizes of the CSVT dedicated channels, it can lead to inefficiencies due to the above mentioned fragmentation. This can result in inefficient packing since the maximum PDU sizes are not available at the sending MTSI terminal to determine the appropriate frame or slice boundaries.
Section 12.2.4.6 of [1] directly describes this problem but only suggests a partial solution for H.264:

“The maximumAl2SDUSize and maximumAl3SDUSize fields of the H223Capability member in H.245 TerminalCapabilitySet message have currently no counterpart in SIP/SDP. Thus, the MGW may have to segment data, especially video, in a non-favourable way. The number of such unfavourable segmentations should be kept to a minimum. Lacking general means for signalling, it is recommended to make use of available codec-specific packet-size signalling on the IMS side, such as the SDP receiver-capability parameter max-rcmd-nalu-size for H.264.”
2.3 Audio-Visual (lip) synchronization

The de-jitter buffer at the MGW handles the network jitter the video packets suffer from the MTSI terminal to the MGW. The MGW de-jitter buffer also manages the additional synchronization required between the audio and video streams in order to maintain lip-sync targets before delivering the media down the CS channel to the 3G-324M video terminal. If the video packets generated by the MTSI terminal are not sensitive to the max SDU size limitation of the MGW-to-CSVT link, it becomes difficult to achieve lip-sync targets while trying to maintain low end-to-end delays -- a necessity for conversational services.

3 Scope for Improvement
When an MTSI terminal explicitly learns that the other end is a terminal with particular maximum SDU size limits of each of the media flows, a MTSI terminal may adapt its video frames/packets below the maximum SDU size limits to ensure timely delivery and efficient packing at the MGW. This can improve the end-to-end delay and audio-visual synchronization by aiding in the efficient MGW de-jitter buffer operations.
Hence to ensure efficient inter-working between the CSVT and the MTSI terminal, it is imperative for the intervening MGCF to communicate to the MTSI terminal that the link to other end point has  maximum SDU size limitations.

4 Proposal
We propose defining an SDP attribute for signaling that a terminal/MGW has a specific maximum receive SDU size.
The attribute is to be included in the SIP/SDP messages in the direction from MGCF to the MTSI terminal only. The MGCF would be able signal the specific maximum receive SDU size after the H.223 Capability message exchange with the CSVT terminal. MTSI terminals are not required, but recommended to support/recognize this parameter.  MTSI terminals should remove this ‘a’ attribute in their subsequent SIP/SDP messages to the MGCF/CSVT terminal. 
Example:
SIP/SDP message exchange from MGCF to the MTSI terminal after CSVT-MGCF bearer establishment:

m = audio 5132 RTP/AVPF 98
a =  rtpmap:98 AMR/8000

a = fmtp:98 maxRecvSDUSize maximumAl2SDUSize
m= video 5140 RTP/AVPF 99
a= rtpmap:99 H263/90000

a = fmtp:99 maxRecvSDUSize maximumAl3SDUSize
where the maximum*Size in bytes refers to the maximum SDU sizes determined by the MGCF after H.223 Capability Message exchange with the 3G-324M terminal for the audio and video flows respectively.

5 Proposed Text to TS 26.114 [1]

12.2.4.6
Packet size considerations

6 The same packet size and alignment requirements and considerations as defined in clause 7.5.2 of the present document and in 3GPP TS 26.111 [45] apply to the MGW, as it in that sense acts as a terminal and UE towards both the IMS and the CS side. Maximum available buffer size for packetization of media data may differ between IMS and CS UE.  To avoid segmentation of data, especially video, over the CS bearer, the MTSI UE should make use of the maximum SDU size indicated by the MGCF involved in the session initiation (see Appendix E of [65]). 
7 The maximum receive SDU size is a media level attribute that indicates the maximum SDU size of the data that can transmitted to the receiver without segmentation.  
The ABNF for the maximum receive SDU size attribute is described as follows:
Max-receive-SDU-size-def 

= "a" "=" "maxRecvSDUSize" ":" size-value CRLF
size-value

= 1*5DIGIT; 0 to 65535 in octets

8 Recommendation

We request SA4 to discuss the issues described above and adopt the changes proposed to [1] in the proposed text above.
Furthermore, changes to [2] in the CR [3] would be beneficial to the MTSI - 3G-324M interworking video telephony session.  We propose that SA4 send an LS to CT3 requesting that the CR in [3] be applied to [2].
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