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1. Introduction

This contribution describes the benefits of using Generic NACK over PLI and SLI messages in IMS sessions. It also discusses issues with media gateways attempting to translate feedback information from circuit switched networks to packet switched networks.
2. Video loss over IP networks
The followings are some facts to be noted when transporting video over IP networks.

· Video data loss over IP networks always takes place as RTP packets, which maps to the loss of pictures, slices and macro blocks.
· It is natural for a receiver to first detect RTP packet loss before finding that macro blocks, slices and pictures were also lost (at the time of decoding). 
3. Generic NACK compared with PLI and SLI 
Generic NACK, PLI (Picture Loss Indication) and SLI (Slice Loss Indication) are defined in RFC4585 [AVPF].

3.1 Generic NACK feedback message

Generic NACK message signals the sequence numbers of lost RTP packets. By keeping a small buffer of most recently transmitted bit stream (RTP packets) and with the help of generic NACK, a sender can easily identify the specific part of a video stream (frames/slices/pictures) that was lost. Following are some more benefits of using generic NACK message.
· Generic NACK message is generated without any codec interaction. 

· Generic NACK message implementation is codec independent. 
· Among the three feedback messages under discussion, it is the fastest as it can be generated as soon as detecting RTP packet loss. (PLI and SLI cannot be generated without attempting to decode partial bit stream)
· Generic NACK implementation does not require interaction between codec and RTP layers. Hence, existing RTP implementations can be easily upgraded to support generic NACK.

3.2 PLI feedback message

Picture Loss Indication (PLI) feedback message signals that an undefined amount of coded video data belonging to one or more pictures has been lost. PLI message from a RTP receiver does not provide the sender with precise information needed to identify the part of a video stream that was lost. Following are several disadvantages of using PLI for feedback.

· Even though PLI message is simple to implement, it does not provide enough information necessary for optimized encoder reaction.
· Picture loss can be detected only at the time of video decoding. Hence, a RTP stack can generate PLI message only after receiving picture loss indication from video decoder. Software for PLI feedback message requires (cross layer) interaction between codec and RTP layers. This results in complex s/w implementation when compared to generic NACK.
· When compared to generic NACK, PLI message generation will be significantly delayed due to de-jitter buffering before decoding.

3.3 SLI feedback message

Slice Lost Indication (SLI) informs an encoder the loss of one or more consecutive macro blocks in scan order. This message has a limitation that it cannot be used for video codecs with non-uniform, dynamically changeable macro block sizes such as H.263 with enabled Annex Q.  A sender also needs to store small amount of most recently transmitted video bit stream. However, a sender can also easily derive the same information from RTP packet loss information signaled in a generic NACK message. 
· Macro block loss can be detected only at the time of video decoding. Hence, a RTP stack can generate SLI message only after receiving macro block loss information from video decoder. Software for SLI feedback message requires (cross layer) interaction between codec and RTP layers. This results in complex s/w implementation when compared to generic NACK.

· When compared to generic NACK, SLI message generation will be significantly delayed due to de-jitter buffering before decoding.

3.4 Conclusion

Generic NACK message provides faster feedback than PLI and SLI. It also provides codec independent solution, clean s/w design without significant implementation cost.
4. Feedback translation in media gateways
A video stream in a IMS call can traverse both packet switched and circuit switched networks. In such a scenario, a gateway performing video trans-coding will not translate feedback information between packet switched and circuit switched network. The reason is a gateway itself can react to the feedback information received from receivers on both types of networks. However, a gateway performing trans-coder free operation (TrFO) may not react to all feedback messages received from receivers on both types of networks. 
 [H320] lists control and indication messages that originate from a receiver on H.320 network. None of the C&I messages defined in [H230] directly map to the standardized RTCP feedback messages defined in RFC4585 (Generic NACK, PLI and SLI). Hence, any argument based on such translation cannot rule out the usage of Generic NACK, PLI and SLI messages for feedback in IMS. In other words, the C&I messages cannot be translated into PLI/SLI messages any better than generic NACK messages.

A gateway which would like to honor C&I messages should perform video trans-coding and avoid implementation complexity involved with feedback translation. To minimize the complexity of feedback translation, a gateway can ignore many C&I messages and attempt to translate few selected C&I messages which affect video quality. Such C&I messages are the ones which inform loss of video data and request for fast update. 
“video fast update request” (VCU) is used by a H.320 receiver to announce when its decoder is first ready to receive. VCU does not signal any video loss and hence it does not directly map to any of the RTCP loss messages under discussion (Generic NACK, PLI and SLI). 
Following are C&I messages from [H230] which report video data loss and corruption.
“lost Picture”, “lostPartialPicture”, “videoNotDecodedMBs” and “videoBADMBs”.
It is hard for a gateway operating in TrFO to map the video loss information from the above messages into RTP packets that were received from a sender on packet switched network. It is equally hard to convert such information into a SLI message. PLI is a bad option for translation as it does not provide any useful information to the sender.

 [Note: A gateway with support for generic NACK can fake that a set of most recently received RTP packets (say five) have been lost. Such feedback can force a sender to produce a new I-frame. Faking a PLI or SLI might also achieve the same result. PLI and SLI cannot provide a cleaner or better solution than what generic NACK can provide for feedback translation. But based on the conclusion in section 4, a generic NACK is a much better option.]
5. Recommendation

From the description in section 5, it is clear that none of the feedback messages under discussion can cleanly solve the feedback translation issues in media gateways. The C&I messages can not be translated into PLI/SLI messages any better than generic NACK messages. Hence, any argument based on feedback translation in media gateways cannot rule out the usage of Generic NACK, PLI and SLI feedback messages in IMS.

From the description in section 4, it is clear that Generic NACK message is better than PLI and SLI messages.
Based on the conclusions drawn from section 4, section 5 and “single mandatory feedback message” consensus reached in the last MTSI Ad Hoc meeting (San Diego), we recommend that generic NACK message be accepted as the mandatory RTCP feedback message and the proposed text below be included in TS 26.114
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Proposed text

We propose to add the following text and [AVPF] reference to TS 26.114. 
6.3.2.2 Video

A MTSI terminal offering RTP/AVPF profile shall also signal the support for RTCP generic NACK message. An example is shown below. The following is an example SDP media section signalling the support for generic NACK message.

m=video 51372 RTP/AVPF 98

a=rtpmap:98 H263-1998/90000

a=rtcp-fb:98 nack

8.3 Video

A receiver shall use RTCP Generic NACK message [RFC4585] to signal the loss of one or more RTP packets. Support for generic NACK shall also be signaled in SDP as described in section 6.3.2.2.
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