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1 Introduction
At the 84th SA meeting, initial TR conclusion for SHVC study was submitted and discussed. As the response to the points discussed in the meeting, use-case scenarios and solution comparison for 3GPP multimedia services: multi-stream multiparty video conferencing (MMVC), telepresence, MBMS, and 3GP-DASH are reported in contribution SA-150966, SA-150967 and SA-150968, respectively. This document proposes the support of SHVC in the following 3GPP multimedia services: multi-stream multiparty video conferencing (MMVC), telepresence, MBMS, and 3GP-DASH.

In particular, the following SHVC capabilities are proposed:

· Add "should" support of Scalable Main profile Main Tier Level 4.1, up to three layers, for MMVC and telepresence

· Add "should" support of Scalable Main profile Main Tier Level 4.1, up to two layers, for MBMS

· Add "should" support of Scalable Main profile Main Tier Level 4.1, up to four layers, for 3GP-DASH

2 SHVC study
At the 82nd SA4 meeting, a study on comparison of SHVC and SVC was conducted. From the comparison, it was concluded that SHVC has the following design improvements compared to SVC:

· For inter-layer prediction signalling, SVC employs changes in the low-level coding whereas SHVC requires only high-level syntax changes, which enables easy codec implementations.

a. In term of base layer decoder design, SVC needs new API whereas SHVC does not require any change to the base layer decoder.

b. In term of enhancement layer decoder design, SVC cannot directly reuse AVC decoder, on the other hand, it is possible to repurpose existing HEVC decoder for decoding enhancement layer of SHVC.

· SVC employs single-loop decoding whereas SHVC employs multi-loop decoding, which provides higher coding efficiency and lower implementation complexity (at the cost of higher computational complexity).

· For spatial scalability ratio, SVC is limited to 2x and 1.5x ratio whereas SHVC supports arbitrary ratio.

· For spatial resampling phase, SVC uses fixed phase position whereas SHVC uses arbitrary phase adjustment.

· For backward compatibility, the base layer of SVC can be AVC-coded only whereas SHVC support any non-HEVC coded base layer.

At the 83rd SA4 meeting, the performance of SHVC vs HEVC simulcast on various test cases and conditions were studied and the results have been reported. The performance of SHVC can be summarized as follows:

· For MMVC:

· For the cross-layer RAP aligned case, the average BD-rate decrease for SHVC comparing to HEVC simulcast was around 8.03% for 2x spatial scalability and 27.34% for 1.5x spatial scalability, and the max gain can be up to 35.5%.

· For the cross-layer RAP non-aligned case, the average BD-rate decrease for SHVC comparing to HEVC simulcast was around 10.76% for 2x spatial scalability and 27.94% for 1.5x spatial scalability, and max gain was up to 35.6%.

· Additional test results are also provided for the case where the base layer is of 960x540 and enhancement layer is of 1280x720 for the Class-VC_E sequences. The average BD-rate decrease for SHVC comparing to HEVC simulcast was around 18.76%, and the max gain was up to 21.2%.

· For MBMS:

· For the cross-layer RAP aligned case, the average BD-rate decrease for SHVC comparing to HEVC simulcast was around 31.9% for 1.5x spatial scalability and 18.7% for 2x spatial scalability, and the max gain was up to 40.5%.

· For the cross-layer RAP non-aligned case, the average BD-rate decrease for SHVC comparing to HEVC simulcast was around 32.9% for 1.5x spatial scalability and 20% for 2x spatial scalability, and the max gain was up to 40.6%.

· For 3GP-DASH:

· The average BD-rate decrease for SHVC comparing to HEVC simulcast was around 18.1% ~ 32.2%, and max gain can be up to 41.5%.

At the 84th SA4 meeting, the complexity analysis of SHVC was provided, and the use-case scenarios for MMVC, MBMS and 3GP-DASH services were discussed and agreed to be updated.
At this meeting, use-case scenario for MMVC, MBMS and 3GP-DASH services are updated as follow up to the discussion at the 84th SA4 meeting. Furthermore, additional test data and study on comparison of solutions for those services based on HEVC simulcast and SHVC are provided in Tdoc SA-150966, SA-150967 and SA-150968.

3 Details of SHVC support

When SHVC coded bitstreams are used, the following constraints are proposed:

· The number of layers the bitstream may contain is as follow:

· For MSVC, one base layer and up to two enhancement layer(s).

· For MBMS, one base layer and up to one enhancement layer.

· For 3GP-DASH, one base layer and one or up to three enhancement layer(s).

· The base layer shall conform to HEVC Main profile and Main tier.

· The spatial resolution of an enhancement layer shall be equal to X times that of its reference layer both horizontally and vertically. The value of X shall be one of 1, 1.5, and 2.

· Output timing conformance is not required.
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