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1 Introduction
As a result of the studies conducted in the Video Enhancements for 3GPP Multimedia Services at previous SA4 meetings till SA4#85, inclusive, TR 26.948 (in Tdoc S4-151084) was produced, which includes test cases, test conditions and test results comparing SHVC and HEVC simulcast for various use cases including multi-stream multiparty video conferencing (MMVC), IMS based telepresence, MBMS and 3GP-DASH.
Tdocs S4-151317 and S4-1513178, submitted to this meeting, provided some additional simulation results and analysis for comparison of SHVC vs simulcast for MMVC and telepresence. The additional results were for the use case where the previous active speaker sends both medium and thumbnail video as described in TR 26.948, but uses SHVC for encoding with the thumbnail video being the base layer.
This document firstly reviews the summary of the use cases and simulation results, and then proposes to update the TR conclusion on the summary, and to make recommendations of support of SHVC in MMVC, telepresence, and MBMS.

2 Review of the summary of the use cases for different 3GPP multimedia services
The current summary of the use cases for different 3GPP multimedia services is included in Section 8.1 of the latest TR 26.948 (in Tdoc S4-151084). Herein we briefly review the summary as well as the new simulation results and analysis provided for MMVC and telepresence in Tdocs S4-151317 and S4-1513178.

2.1 MMVC and telepresence
For the MMVC and telepresence use cases as described in the latest TR 26.948 (in Tdoc S4-151084), simulations indicate that SHVC provides 27% average bandwidth savings for uplink transmission (compared to HEVC simulcast), but incurs 24% average bandwidth increase for downlink transmission (compared to HEVC single layer coding).
When the previous active speaker sends both medium and thumbnail video as described in TR 26.948, but uses SHVC for encoding with the thumbnail video being the base layer, additional gain for SHVC is achieved. For the scenario with 240p resolution thumbnail (i.e., 3x relative size to 720p resolution), the average BD-rate decrease for SHVC comparing to HEVC simulcast was around 6.7%, and the BD-rate increase for SHVC comparing to HEVC single layer coding (720p) was around 13.1%. For the scenario with 360p resolution thumbnail (i.e., 2x relative size to 720p resolution), the average BD-rate decrease for SHVC comparing to HEVC simulcast was around 18.3%, and the BD-rate increase for SHVC comparing to HEVC single layer coding (720p) was around 19.2%.
Tdocs S4-1513178 analyzed the cost/benefit of using SHVC vs. simulcast by taking into account the numbers of premium and regular UEs in an MMVC/telepresence session, as well as the relative cost of uplink transmission vs downlink transmission. Three cases of MMVC/telepresence were considered; the conclusion for each of these three cases is summarized as follows:

· Case A: a high resolution and a medium resolution video for the current active speaker are coded using either SHVC or HEVC simulcast (see the latest version of TR 26.948 in Tdoc S4-151084. For this case, if there are 4 or fewer premium UEs (not including the current active speaker) in the MMVC/telepresence, then SHVC outperforms simulcast.

· Case B: a medium resolution main video and a thumbnail video for the previous active speaker are coded using either SHVC or HEVC simulcast (see the MMCMH permanent document in Tdoc S4-150822). For this case, SHVC always outperforms simulcast.

· Case C: a combination of Case A and Case B, where a high resolution and a medium resolution video for the current active speaker are coded using either SHVC or HEVC simulcast, and a medium resolution video and a thumbnail video for the previous active speaker are coded using either SHVC or HEVC simulcast. For this case, if there are 4.13 or fewer premium UEs (not including the current active speaker) in the MMVC/telepresence session, then SHVC outperforms simulcast.
2.2 MBMS
For the MBMS use case as described in the latest TR 26.948 (in Tdoc S4-151084), using SHVC can reduce bandwidth for transmitting the encoded video streams from the content provider, through BM-SC, MBMS-GW and eNodeB, all the way to the UEs, on average by 33%.

2.3 3GP-DASH
For the 3GP-DASH use case as described in the latest TR 26.948 (in Tdoc S4-151084), using SHVC can reduce bandwidth for transmitting the encoded streams from the origin server to caches, on average by about 24%, with a corresponding downlink bandwidth increase on average by about 25%.

3 Proposal
3.1 Summary for MMVC and telepresence
It is proposed to add the 2nd paragraph of the update to the summary for MMVC and telepresence in Section 2.1 of this document into the next version of TR 26.948.
It is suggested to discuss and decide whether to add the 3rd paragraph of the update to the summary for MMVC and telepresence in Section 2.1 of this document into the next version of TR 26.948.
3.2 Recommendations
It is proposed to made the recommendations below and add the list of recommendations to Section 8.2 of the next version of TR 26.948.

The following recommendations are made:

· Recommend SHVC support for the heterogeneous-device MMVC use case and the heterogeneous-bandwidth MMVC use case. This would affect the MTSI specification in TS 26.114.

· Recommend SHVC support for the IMS based telepresence service (for the heterogeneous-device use case and the heterogeneous-bandwidth use case). This would affect the IMS based telepresence specification in TS 26.223.

· Recommend SHVC support for the differentiated-service MBMS use case. This would affect the MBMS specification in TS 26.346.

· Based on the study of the 3GP-DASH use case, SHVC support is NOT recommended for 3GP-DASH.
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