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Introduction
A draft CR to TS 26.114 introducing video support for ITT4RT in S4aM200591 was reviewed during the ITT4RT telco on Oct 21st and partially agreed after online edits. This draft CR is made available in document S4-201320 during SA4#111-e.
In this contribution, we propose some further updates to the video codec requirements for ITT4RT. Our proposed text updates to the latest draft CR in S4-201320 are presented in Section 2. 
Proposed Text Updates to draft CR to TS 26.114
[bookmark: _Toc26369740][bookmark: _Toc36227622][bookmark: _Toc36228637][bookmark: _Toc36229264][bookmark: _Toc36229892]X.3	Immersive Video Support
ITT4RT-Rx clients in terminals offering video communication shall support decoding capabilities based on:
-	H.264 (AVC) [24R3] ConstrainedProgressive High Profile, Level 5.1 with the following additional restrictions and requirements on the bitstream:
-    the maximum VCL Bit Rate is constrained to be 120 Mbps with cpbBrVclFactor and cpbBrNalFactor being fixed to be 1250 and 1500, respectively.
-    the bitstream does not contain more than 10 slices per picture.
-	H.265 (HEVC) [119R4] Main 10 Profile, Main Tier, Level 5.1. 
ITT4RT-Tx clients in terminals offering video communication shall support encoding up to the maximum capabilities (e.g., color bit-depth, luma samples per second, luma picture size, frames per second) compatible with decoders compliant with the following:
-	H.264 (AVC) [24R3] ConstrainedProgressive High Profile, Level 5.1 with the following additional restrictions and requirements:
-    the maximum VCL Bit Rate is constrained to be 120 Mbps with cpbBrVclFactor and cpbBrNalFactor being fixed to be 1250 and 1500, respectively.
-    the bitstream does not contain more than 10 slices per picture.
-	H.265 (HEVC) [119R4] Main 10 Profile, Main Tier, Level 5.1. 
Hence, for a Bitstream conforming to the H.264 (AVC) [24] Constrained High Profile, Level 5.1 delivered from an ITT4RT-Tx client to the ITT4RT-Rx client, the following restrictions apply:
-	The profile_idc shall be set to 100 indicating the High profile.
-	The constraint_set0_flag, constraint_set1_flag, constraint_set2_flag and constraint_set3_flag shall all be set to 0, and constraint_set4_flag and constraint_set5_flag shall be set to 1. 
-	The value of level_idc shall not be greater than 51 (corresponding to the level 5.1) and should indicate the lowest level to which the Bitstream conforms.
Furthermore, for a Bitstream conforming to the H.265 (HEVC) [119] Main 10 Profile, Main Tier, Level 5.1 delivered from an ITT4RT-Tx client to the ITT4RT-Rx client, the following restrictions apply:
-	The general_profile_idc shall be set to 2 indicating the Main10 profile.
-	The general_tier_flag shall be set to 0 indicating the Main tier.
-	The value of level_idc shall not be greater than 153 (corresponding to the Level 5.1) and should indicate the lowest level to which the Bitstream conforms.
For 360-degree video delivery across ITT4RT clients, the following components are applicable:
-	The RTP stream contains an HEVC or an AVC bitstream with omnidirectional video specific SEI messages. In particular, the omnidirectional video specific SEI messages as defined in ISO/IEC 23008-2 [R4] or ISO/IEC 14496-10 [R3] may be present for the respective HEVC or AVC bitstreams.
-	The video elementary stream(s) shall be encoded following the requirements in the Omnidirectional Media Format (OMAF) specification ISO/IEC 23090-2 [R1], clauses 10.1.2.2 (viewport-independent case) or 10.1.3.2 (viewport-dependent case) for HEVC bitstreams and clause 10.1.4.2 for AVC bitstreams. Furthermore, the general video codec requirements for AVC and HEVC in clause 5.2.2 of TS 26.114 also apply.
ITT4RT-Rx clients are expected to be able to process the VR metadata carried in SEI messages for rendering 360-degree video. Relevant SEI messages contained in the elementary stream(s) with decoder rendering metadata may include the following information as per ISO/IEC 23008-2 [R4] and ISO/IEC 14496-10 [R3]:
-	Region-wise packing information, e.g., carrying region-wise packing format indication and also any coverage restrictions
-	Projection mapping information, indicating the projection format in use, e.g., Equi-rectangular projection (ERP) or Cubemap projection (CMP)
-	Padding, indicating whether there is padding or guard band in the packed picture
-	Frame packing arrangement, indicating the frame packing format for stereoscopic content
-	Content pre-rotation information, indicating the amount of sphere rotation, if any, applied to the sphere signal before projection and region-wise packing at the encoder side
-	Fisheye video information, indicating that the picture is a fisheye video picture containing a number of active areas captured by fisheye camera lens.  This information enables remapping of the colour samples of the pictures onto a sphere coordinate space
[With regards to the negotiation of SEI messages for carriage of decoder rendering metadata, procedures specified in IETF RFC 7798 [6] on the RTP payload format for HEVC may be reused. In particular, RFC 7798 can allow exposing SEI messages related to decoder rendering metadata for omnidirectional media in the SDP using the 'sprop-sei' parameter, which allows to convey one or more SEI messages that describe bitstream characteristics. When present, a decoder can rely on the bitstream characteristics that are described in the SEI messages for the entire duration of the session. Intentionally, RFC 7798 does not list an applicable or inapplicable SEI messages to be listed as part of this parameter, so the newly defined SEI messages for omnidirectional media in ISO/IEC 23008-2 can be signalled. It is expected that both MTSI clients and MTSI gateways support RTP payload formats for VR support.
Editor’s Note: It is to be decided whether SEI messages for omnidirectional video needs to be explicitly negotiated or whether ITT4RT-MTSI clients must support these messages]
[ITT4RT-Tx clients supporting 360-degree video shall include the following omnidirectional video specific SEI messages as defined in ISO/IEC 23008-2 [R4] and ISO/IEC 14496-10 [R3] in the video elementary streams corresponding to HEVC or AVC bitstreams:
1) the equirectangular projection SEI message,
2) the cubemap projection SEI message,
3) the sphere rotation SEI message, and
4) the region-wise packing SEI message.
Furthermore, ITT4RT-Tx clients supporting fisheye video shall include the following omnidirectional video specific SEI messages as defined in ISO/IEC 23008-2 [R4] and ISO/IEC 14496-10 [R3] in the video elementary streams corresponding to HEVC or AVC bitstreams::
1)   the fisheye video information SEI message (for fisheye video).
For stereoscopic video support, ITT4RT clients supporting video communication shall also support of a subset of the frame packing arrangement SEI message as in ISO/IEC 23090-2 [X3] – details are TBD.
Editor’s Note: Need to compare and possibly consolidate with bitstream requirements for 3GPP VR streaming operation points defined in clause 5.1 of TS 26.118.
]
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