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1. Introduction

This contribution is a revision of TDoc S4-150908 with modifications highlighted in blue and proposal 2 concerning TS 26.114 removed from the proposal
It has been agreed at last SA4 #84 meeting to consider the VTRI_EXT work item as completed but to leave more time to check the Technical Report [1]. Especially, it has been raised that there is no sufficiently clear and explicit guidance given on how to use the different mechanisms of the "error resilience toolbox" under different circumstances.
This contribution consequently proposes:
1. to reformulate section 9 of TR 26.922 with purpose to summarize more explicitly the guidance for usage of the considered error resilience mechanisms

2. to recommend to include those recommendations in TS 26.114
2. Proposal : reformulate section 9 of TR 26.922 to summarize more explicitly some guidance for usage of error resilience tools
The proposed changes intend to recap in the conclusion/recommendation section of 
TR 26.922, the guidelines and comments related to the different tools considered. Most of the text was already in the TR but in different sections and paragraphs. It is then simply shifted and reformulated when needed to fit in a bullet list structured by "tool". Only the proposed new text is highlighted in yellow (other revisions not marked in yellow are simply shifted)
*** Start change 1 ***
9
Conclusions and recommendations

Results in clause 8 show the trade-offs of each proposed tool under various channel conditions. FEC and selective retransmission offer benefits that cannot be achieved by the existing ER tools supported in TS 26.114. 
· FEC provides robustness against moderate packet loss rates at high delay scenario. FEC can especially handle random losses and short burst losses and be beneficial in environments with high packet loss rates and/or high delay (RTT). Use of FEC may however not be appropriate when packet losses are caused by insufficient throughput (over radio access or due to congestions in network) since it introduces some bit rate overhead. In order to compensate for bit rate overhead, FEC may require to be used with efficient rate adaptation mechanisms to reduce the source bit rate according to channel conditions and not increase the total RTP bitrate. FEC must be used in combination with other mechanisms to handle the error cases that cannot be recovered by FEC (like PLI or RPSI or the current generic NACK mechanism specified in TS 26.114):
· For low RTT case with relatively high packet loss, using retransmission in combination with FEC is beneficial since retransmission can efficiently handle the FEC failure case. 

· For high RTT, relatively high packet loss conditions, using generic NACK based recovery in combination with FEC is beneficial since generic NACK based recovery does not introduce additional delay. 
· Selective retransmission offers efficient recovery mechanism under low delay (RTT) and low failure (loss) rate conditions. Retransmission needs to ensure that retransmitted packets arrive in time to meet delay requirements of the end to end system. Higher packet loss rates may cause loss of retransmitted packets, hence leading to larger end to end delay.
· Existing generic NACK, PLI or RPSI based error correction mechanism can provide an efficient recovery for low packet loss rates with high RTT conditions. Generic NACK message can be used for indication of packets to be retransmitted as well as informing the sender of loss of particular RTP packets for sender to take necessary actions to recover from errors. These two behaviours of the system for generic NACK message should be differentiated by signalling or some other means. RPSI is a similar mechanism operating at codec level that offers, in addition, establishment of common reference point for recovery between the sender and the receiver. If retransmission based ER is being used, the support for additional RPSI or existing NACK based error correction mechanism is not essential since the failure cases for retransmission based scheme would be rare. In that case PLI message can be used to recover from errors.


FEC and retransmission provides ER mechanisms that are effective under different channel conditions that can be encountered. These tools are beneficial under non-QoS environments that are becoming more widely used with IMS-VT terminals. In order to be competitive with non-IMS based solutions, these tools should be supported. Although RPSI provides a clean mechanism to address cases where FEC or retransmission fails, the existing generic NACK based ER scheme can provide similar functionality. It is recommended that FEC and retransmission should be supported in TS 26.114. Support for these proposed tools should be negotiable during a call or at session setup.
NOTE 1: Proper implementation and usage of these different tools (e.g. trade-off between quality & delay) are still left to the MTSI client implementers taking into account the above recommendations. This has to be done according to the service requirements and expected channel conditions that may differ from the set of test cases and related error profiles defined in section 6 and used for evaluation purpose. 
It is recommended to update TS 26.114 to include the above text relevant for the mechanisms to recover from packet losses included in TS 26.114 to provide additional information and guidelines on usage and benefits under various channel conditions of these mechanisms.
*** End change 1 ***

3. Conclusion

The above changes are proposed to be considered by the 3GPP SA4 MTSI SWG to better formulate some guidelines on how to use the MTSI error resilience tools under different conditions. If agreeable, the formal CRs to TS 26.114 and TR 26.922 will be produced at SA4#85 meeting for SA4 agreement. 
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