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Introduction
This contribution discusses how to specify the support of HEVC for 3GP-DASH and provides a draft CR to show an example spec text changes for HEVC support in 3GP-DASH. A corresponding draft CR showing an example spec text changes to TS 26.244 (3GP, or 3GPP file format) is included in S4-130674.

The draft CR is in the attachment to this document. The changes are marked, in relative to TS 26.247 version 11.3.0.

Profile, tier, and level
Currently HEVC specifies the following profiles, tiers, and levels:
· Three profiles: Main (8 bits 4:2:0 video), Main 10 (10-bit 4:2:0 video), and Main Still Picture (8 bits 4:2:0 image)

· Two tiers: Main tier and High tier

· 13 different levels: 1 (up to QCIF@15fps), 2 (CIF@30), 2.1 (Q720p@30), 3 (QHD@30), 3.1 (720p@33.7), 4 (2Kx1080@30), 4.1 (2Kx1080@60), 5 (4096x2160@30), 5.1 (4096x2160@60), 5.2 (4096x2160@120), 6 (8192x4320@30), 6.1 (8192x4320@60), 6.2 (8192x4320@120).
Similarly as for AVC, we suggest to specify two operation points for AVC. Currently, for AVC, the two operation points are Constrained Baseline Profile Level 1.3 and Progressive High Profile Level 3.1.
Due to improved handset capabilities, particularly at the lower end, we suggest that the lower operation point for HEVC should be Main profile, Main tier, Level 2.1, to comfortably support WVGA(800x480)@30fps, which sits between Level 2.1 (Q720p(640x360)@30fps) and  Level 3 (QHD(960x540)@30fps).
For the higher operation point for HEVC, we suggest Main profile, Main tier, Level 3.1. However, we recommend discussion whether this should be further upgraded.

Shall, should, may, etc.
The current language (in Subclause 7.4 of TS 26.234, including for 3GP-DASH) for support of AVC 2D video is as follows:

If a PSS client supports video, H.264 (AVC) Constrained Baseline Profile Level 1.3 decoder [90] shall be supported and ITU-T Recommendation H.263 Profile 0 Level 45 decoder [22] should also be supported for compatibility with earlier released content. 

If HDTV video content at a resolution of 1280x720 (720p) with progressive scan at 30 frames per second is supported by the PSS client, the decoder shall support decoding any bitstream compliant to H.264 (AVC) Progressive High Profile Level 3.1 [90], wherein the maximum VCL Bit Rate shall be constrained to 14Mbps by cpbBrVclFactor & cpbBrNalFactor being fixed to 1000 and 1200 respectively.

For HEVC, we suggest to have similar requirements as for AVC but in the nature of "should" instead of "shall", e.g. as follows:

If a PSS client supports video, H.264 (AVC) Constrained Baseline Profile Level 1.3 decoder [90] shall be supported, H.265 (HEVC) Main Profile, Main Tier, Level 2.1 decoder [xx] should be supported, and ITU-T Recommendation H.263 Profile 0 Level 45 decoder [22] should also be supported for compatibility with earlier released content.
If HDTV video content at a resolution of 1280x720 (720p) with progressive scan at 30 frames per second is supported by the PSS client, the decoder shall support decoding any bitstream compliant to H.264 (AVC) Progressive High Profile Level 3.1 [90], and the decoder should support decoding any bitstream compliant to H.265 (HEVC) Main Profile, Main Tier, Level 3.1, wherein the maximum VCL Bit Rate shall be constrained to 14Mbps by cpbBrVclFactor & cpbBrNalFactor being fixed to 1000 and 1200 respectively.
Furthermore, we suggest to clearly specify that clients are not required to handle HEVC contents that contain coded fields, interlaced source material, or frame-packed content. Thus, a langue like "The client should support decoding and rendering of any bitstream compliant to H.265 (HEVC) Main Profile, Main Tier, Level 2.1 and with general_progressive_source_flag equal to 1, general interlaced_source_flag equal to 0, general_non_packed_constraint_flag equal to 1, and general_frame_only_constraint_flag equal to 1." is included in the draft CR.

Client capability, toolbox, or content profile
There can be different ways expressing the HEVC capability requirements.
In the draft CR, we expressed the HEVC capability requirements directly as requirements to client, following the existing style. However, since Subclause 7.4 of TS 26.234 also applies to RTSP/RTP streaming, thus for convenience, before HEVC support is also made for RTSP/RTP streaming, we did not touch TS 26.234 for HEVC support in 3GP-DASH, but only changed the text in TS 26.247.

We would like to raise a general discussion on possible improvements in the way on how media capabilities are expressed in all 3GPP multimedia service standards, noting that other possible approaches include the toolbox approach as in DVB and defining content profiles.[image: image1.png]
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