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Introduction
A number of use cases agreed in the PD text for ITT4RT involve 2D video streams for presentations or screen sharing which are distributed to the remote users and/or other rooms as separate streams. When selected with a 360-degree video from one of the rooms, these video streams may be overlayed on the 360-degree video. Alternatively, users may choose to only receive the screenshare without the 360-degree video from the room and only render the 2D video of the screenshare.
Presentations and screen content are efficiently encoded when the video codec supports and enables a number of coding tools that take into consideration the characteristics of such content. For example, the Screen Content Coding (SCC) extensions of H.265 (HEVC) include tools such as intra block copy, palette mode, transform skipping, adaptive colour transform, and adaptive motion vector resolution to better code computer generated screen content. A detailed description of these tools can be found in the HEVC specification [1] and in [2]. 
The HEVC SCC extensions enable roughly an additional 50% bitrate reduction at the same quality compared to HEVC without SCC, and around 80% bitrate reduction at the same quality compared to H.264/AVC [2]. While the intra block copy and palette modes in HEVC SCC can operate in 4:4:4 as well as 4:2:0 chroma formats, adaptive colour transform works only for the 4:4:4 chroma format. The compression efficiency of Screen-Extended Main 4:4:4 and Screen-Extended Main profiles for 4:4:4 and 4:2:0 screen content inputs relative to the Main 4:4:4 and Main profiles was studied in [3] and the results indicate that SCC reduces the bitrate and bandwidth required to transmit screen content in the range of 20% to 60% for the same video quality. These are significant gains in terms of compression efficiency motivated the adoption of SCC in TS 26.223 [4]. 
The bandwidth savings based on these compression gains are amplified when screen or presentation content videos are available from more than one user. Therefore, similar to TS 26.223, we recommend supporting some of the HEVC SCC profiles as part of the video codec requirements defined for ITT4RT. In particular, it is recommended to support the Screen-Extended Main 10 (10 bits 4:2:0) and Screen-Extended Main 4:4:4 10 (10 bits 4:4:4) profiles for ITT4RT.
Proposal
It is proposed to adopt the following changes to the draft CR to 26.114.
*** Begin Changes to latest draft CR ***
[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) [R3] Progressive 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) [R4] Main 10 Profile, Main Tier, Level 5.1. 
In addition, ITT4RT-Rx clients in terminals should may support:
-	H.265 (HEVC) [R4] Screen-Extended Main 10 Profile, Main Tier, Level 5.1.
-	H.265 (HEVC) [R4] Screen-Extended Main 4:4:4 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) [R3] Progressive 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) [R4] Main 10 Profile, Main Tier, Level 5.1. 
In addition, ITT4RT-Tx clients in terminals should may support:
-	H.265 (HEVC) [R4] Screen-Extended Main 10 Profile, Main Tier, Level 5.1.
-	H.265 (HEVC) [R4] Screen-Extended Main 4:4:4 10 Profile, Main Tier, Level 5.1.
*** End Changes to latest draft CR ***
Discussion on SDP Signalling
To indicate the special screen share status of a video, a separate video m-line in the SDP with an associated "a=content" attribute [5], with a value of "slides" may be used as proposed in [6] and in the ITT4RT PD. 
When signalling the media format parameter in SDP offer and answer negotiation, the profile-id, tier-flag, and level-id parameters may be used to indicate the profile, tier, and level of the HEVC bitstream carried by the RTP stream, as defined in RFC 7798 [7]. The value of the profile-id parameter is in the range 0 to 31, inclusive. When used to indicate the profile for the bitstream, the profile-id value is derived from the syntax elements in the SPS and VPS NAL units (e.g., general_profile_idc). However, as specified in Subclause A.3.7 in [1], all the SCC profiles use the same general_profile_idc value (9). It is therefore necessary to provide additional signalling to differentiate between bitstream conforming to the Screen-Extended Main 10 profile and the Screen-Extended Main 4:4:4 10 profile.
References
[1] ITU-T Recommendation H.265 (11/2019): “High Efficiency Video Coding”
[2] J. Xu, R. Joshi and R. A. Cohen, "Overview of the Emerging HEVC Screen Content Coding Extension," in IEEE Transactions on Circuits and Systems for Video Technology, vol. 26, no. 1, pp. 50-62, Jan. 2016
[3] S4-160372, “HEVC Screen Content Coding Extension for IMS-based telepresence”
[4] 3GPP TS 26.223, “Telepresence using the IP Multimedia Subsystem (IMS); Media handling and interaction”
[5] IETF RFC 4796: "The Session Description Protocol (SDP) Content Attribute", February 2007
[6] 3GPP TR 26.980, “Multimedia telephony over IP Multimedia Subsystem (IMS); Media handling aspects of multi-stream multiparty conferencing for Multimedia Telephony Service for IMS (MTSI)”
[7] IETF RFC 7798, “RTP Payload Format for HEVC”, March 2016


- 2/2 -
