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1 Introduction
The current proposal on media bitstream in ITT4RT relies on the previously existing standards on VR streaming: the MPEG OMAF specification [1] and TS 26.118 [2]. For this reason, the current direction in the proposed draft CR to TS 26.114 [3] and the ITT4RT permanent document [6] is to mandate omnidirectional video specific SEI messages in an ITT4RT compliant omnidirectional media stream. 
However, there are some implications that must be considered before duplicating the guidelines from the two VR streaming standards to ITT4RT. 

1. The MTSI specification does not explicitly mandate the support of SEI messages. However, the RTP payload formats for HEVC [4] and H.264 [5] are mandated already.  
2. A lot of video encoders do not implement SEI in practice. The OMAF specification has duplication of signalling in the file format and SEI exactly to address this issue. However, this is far from being a clean design approach. Especially for real-time conversational services, it is important to avoid duplication to reduce implementation latency and complexity, both, for the sender UE and the receiver UE.
3. RTP headers are more readily accessible in typical implementations compared to SEI messages.
4. Unlike the streaming cases, the RTP streams are delivered unreliably, which means SEI messages may be lost or delayed. While retransmissions may be one way to mitigate the losses, the delays still persist. Another option is to repeat the transmission of the information, which is also not efficient. Therefore, it should be considered whether some SEI parameters that remain valid for the duration of the session should be sent as part of SDP.
5. We have already identified some bitstream information that may be carried in the RTP/session layer e.g., transmitted high quality/viewport region, margins, packed picture mapping.  
6. It is also possible to use the sprop-sei message [4] to set some SEI parameters that only require initialization once for the session.
The following SEI messages are considered necessary/useful for ITT4RT 360 video so far in the previous discussions and contributions: 

1. Cubemap projection

2. Equirectangular projection 

3. Region-wise packing 

4. Sphere rotation
5. Fisheye video information 
From these, the first two are generally set once at the beginning of the session. Furthermore, in the options considered for VDP for ITT4RT in section 9.12 of the permanent document, in the case of the high-quality viewport and low-quality background sphere case, the region-wise packing also only needs to be defined once. 
2 Proposed way forward 
In light of the above discussion, we propose that instead of following the recommendation in TS 26.118, the group considers other options before forming a conclusion on the matter. We propose at least the following should be modified in the draft CR proposed in S4aM200591. 
Furthermore, more contributions on clearly defining, which messages can and should be carried as part of sprop-sei, SDP and/or other RTP header extensions are encouraged to have a good and practical solution for real-time delivery. 

Changes in draft CR:

ITT4RT-Rx clients in terminals offering video communication shall support decoding capabilities based on:
-
H.264 (AVC) [R3] Progressive High Profile, Level 5.1

-
H.265 (HEVC) [R4] Main Profile, Main Tier, Level 5.1. 

ITT4RT-Tx clients in terminals offering video communication shall support encoding capabilities based on:

-
H.264 (AVC) [R3] Progressive High Profile, Level 5.1

-
H.265 (HEVC) [R4] Main Profile, Main Tier, Level 5.1. 

[For 360 degree video delivery across ITT4RT clients, the following components are applicable:

-
The RTP stream shall contain 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] shall 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 or SDP/RTP payload header/RTP extension headers] for rendering 360 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
3 Proposal

The proposal is to move this discussion in section 1, with any online edits, to the permanent document. Furthermore, the draft CR should be modified based on the proposed changes in section 2 until we have more clarity on the topic. 
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