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1 Introduction
As a result of the study at earlier SA4 meetings till SA4#84, inclusive, TR 26.948 v0.3.0 (in Tdoc S4-150815) was produced, which includes the following information:

· An overview of video codecs specified for existing 3GPP multimedia services
· An overview of SHVC, including a comparison of SHVC and SVC, as well as SHVC decoder and encoder complexity analyses
· Test cases, test conditions and test results comparing SHVC and HEVC simulcast for multi-stream multiparty video conferencing (MMVC), MBMS and 3GP-DASH
At this meeting (SA4#85), descriptions of use cases for MMVC, MBMS and 3GP-DASH were provided (in Tdocs S4-150966, S4-150967 and S4-150968), including additional test results comparing the performance of SHVC, HEVC simulcast, and HEVC single layer, as well as complexity analyses. At the time of writing (afternoon of 8/26/2015 local time), the use case descriptions for MMVC and 3GP-DASH have been agreed to be included into the next version of TR 26.948 (in Tdoc S4-151084), while the use case description for MBMS has been revised (in Tdoc S4-151085) to address comments received during its first review.
In addition, Tdoc S4-150191 (submitted to this meeting) showed that some SHVC features (specifically, temporal ID based, selective inter-layer prediction and use of different types of IRAP pictures across layers) can be employed to significantly reduce the bandwidth overhead and the decoding complexity overhead of SHVC compared to single-layer HEVC coding in 3GP-DASH environments, e.g., to about 6% and 3%, respectively.
This document proposes an initial conclusion to be included into the TR. If the MBMS use case description is not agreed, then the MBMS part of the proposal will be withdrawn.
2 Proposed initial study item conclusion to be included into TR 26.948
X

Conclusions
X.1
Summary of the use cases for different 3GPP multimedia services
X.1.1
MMVC and IMS based telepresence
Both HEVC simulcast and SHVC can be used as the video codec solution in the multi-stream multiparty video conferencing (MMVC) service, in the context of the MTSI service, for the heterogeneous-device MMVC use case and the heterogeneous-bandwidth MMVC use case described in Section yyy. These use cases are currently not fully supported by TS 26.114.
As shown in Section yyy, using SHVC can reduce uplink bandwidth for UEs that send different versions of its video for display as the main video (as opposed to thumbnail video) by other UEs, at the cost of increased downlink bandwidth and decoding complexity for UEs that display a high resolution main video. For these use cases, uplink bandwidth reduction is an important benefit. As reported in Section yyy, an average uplink bandwidth saving of about 27% can be achieved, and the corresponding reported average downlink bandwidth cost for those UEs affected was about 24%. The increase in decoding complexity for those UEs affected is roughly the percentage of the number of samples in the lower resolution video relative to that in the higher resolution video. The complexity of SHVC encoding is typically less than that of simulcast encoding.
The MMVC use cases and the above conclusion also apply to the IMS based telepresence service. These use cases are currently not fully supported by TS 26.223.
X.1.2
MBMS
Both HEVC simulcast and SHVC can be used as the video codec solution in the MBMS service for the differentiated-service use case described in Section yyy. This use case is currently not fully supported by TS 26.346.

As shown in Section yyy, 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, at the cost of increased decoding complexity for UEs that consume the premium service. As reported in Section yyy, an average bandwidth saving of about 33% can be achieved. The increase in decoding complexity for UEs that consume the premium service is roughly the percentage of the number of samples in the lower resolution video relative to that in the higher resolution video. The complexity of SHVC encoding is typically less than that of simulcast encoding.
X.1.3
3GP-DASH
Both HEVC simulcast and SHVC can be used as the video codec solution in the 3GP-DASH service for the use case described in Section yyy. This use case is currently not fully supported by TS 26.247.

As shown in Section yyy, using SHVC can reduce bandwidth for transmitting the encoded streams from the origin server to caches, at the cost of increased downlink bandwidth and decoding complexity for UEs rendering any video Representation beyond the lowest video Representation. As reported in Section yyy, an average bandwidth saving of about 24% can be achieved, and the corresponding reported average downlink bandwidth cost was about 25%. The increase in decoding complexity is roughly the percentage of the sum of the number of samples in the videos of the lower Representations relative to the number of samples in the video of the highest Representation. The complexity of SHVC encoding is typically less than that of simulcast encoding.
X.2
Draft recommendations
[Ed. Note: The following draft recommendations have not been agreed yet, but included here for people to check in details for the next meeting. Comments on these draft recommendations are welcome.]
The following recommendations are made:

· Recommend SHVC support for the heterogeneous-device MMVC use case and the heterogeneous-bandwidth MMVC use case, which were agreed to be included into TR 26.948. This would affect the MTSI specification in TS 16.114.
· 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 if it is agreed to be included in TR 26.948. This would affect the MBMS specification in TS 26.346.
· Based on information in TR 26.948, SHVC support is NOT recommended for 3GP-DASH.
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