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1 Introduction

Existing 3GPP multimedia services include PSS, MBMS, DASH, MMS, MTSI, and IMS Messaging and Presence. For these services, the specified video codecs supported are H.264/AVC and H.265/HEVC. Some of these services also support frame-packed and/or multiview 3D video based on H.264/AVC. For HEVC, generally the minimum recommended capability is Main profile, Main tier, Level 3.1.

This profile, tier, and level combination is relevant and essential for initial HEVC deployments to exploit the efficiency of HEVC in 3GPP services. At the same time, it is quite restrictive for advanced video formats that include higher frame rates, higher bit depth, wider color gamut, and higher spatial resolutions. In addition, for issues related to specific applications, HEVC may have certain restrictions. These include, but are not limited to: (i) adaptive seamless switching, (ii) low start-up latency in DASH over unicast and broadcast, (iii) efficient caching and rate adaptation in DASH, (iv) combined H.264/AVC and HEVC service offerings, and (v) multiparty video conferencing. Identifying such use cases that require enhanced video formats is relevant for a future competitive 3GPP-service based ecosystem.

Whereas simple upgrade of HEVC to higher profiles, tier, and/or levels may solve some of the above addressed use cases, it is also obvious that a scalable coding approach may benefit such use cases, and sometimes even more than higher profiles, tier, and/or levels.TR 26.904 includes, among others, a study of SVC (the scalable extension of H.264/AVC) in the contexts of MBMS and adaptive HTTP streaming (AHS). The conclusion of that study was not to specify the support of SVC for 3GPP MBMS or AHS (which was later renamed as 3GP-DASH).

However, in contrast to SVC, SHVC (the scalable extension of HEVC) as finalized in July 2014 by the JCT-VC may provide new opportunities. The most important difference of SHVC compared to SVC is its high-level syntax only design (i.e., without block-level processing changes), which allows much simplified codec implementations, particularly for decoders. For the base layer decoder in SHVC, the single layer decoder (H.264/AVC or HEVC decoder) can be fully reused with no change at all (since only reconstructed pictures from the Decoded Picture Buffer are needed). For the enhancement layer decoder in SHVC, existing HEVC decoders can be repurposed by some firmware updates to handle the high-level syntax changes, and by introducing a re-sampler. Since there is no need to change the existing hardware cores for block level processing, additional implementation effort is kept minimal. This and other differences of SHVC compared to SVC make SHVC much friendlier for deployments.

In addition to the use cases in TR26.904, new use cases including those mentioned above should be investigated in the context of enhanced scalable coding, for example:

· Use of more than one SHVC layer for higher frame rate in a backward compatible way

· Use of SHVC for support of high dynamic range and/or wider color gamut in a backward compatible way

· Use of SHVC for enhancement to legacy terminals with AVC video support only

· Use of SHVC for efficient delay optimization in live streaming based on 3GP-DASH

· Use of SHVC in the potential telepresence and multi-party video conferencing that are included in either an agreed or a proposed work item

Therefore, a study of enhanced video in 3GPP multimedia services should be made in SA4, taking into account
· Selected and relevant studies that are included in TR 26.904;
· New use cases that are not covered in TR 26.904 following the examples above;
· Where applicable, comparison of and benefits for scalable approaches beyond conventional single layer coding
· Where applicable, the differences of SHVC compared to SVC.
In addition, which video codec(s) should be specified for the potential telepresence and multi-party video conferencing services should also be studied.

2 SVC use cases for 3GPP MBMS and 3GP-DASH in TR 26.904
These use cases are described in Sections 5.1 and 6.1.2 of TR 26.904 and the simulation results are included in Section 6.1.3 of TR 26.904.
3 SHVC use cases for 3GPP multimedia services

These use cases are discussed in the attached slides, which also include an overview of benefits and disadvantages of scalable video coding in general, a comparison between SHVC and SVC, as well as some SHVC simulation results.
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