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=====  CHANGE  =====
[bookmark: _Toc135900942]Annex C (normative):
Split Rendering Profiles
[bookmark: _Toc135900943]C.1 	Pixel Streaming Profile
[bookmark: _Toc135900944]C.1.1 	Overview
The full-prerendering profile is restricted to the support of 2D content exclusively. The capabilities of the receiving UE are shared with the split rendering server prior to the start of the split rendering session. These capabilities and configurations would indicate the audio-visual output setup on the UE. For example, it would indicate that the output device is an HMD that supports 2 views and stereo audio. 
[bookmark: _Toc135900945]C.1.2 	Downlink Formats
HEVC-Dec-1: the SRC shall support the decoding of H.265 (HEVC) Main Profile level 4 bitstreams. The SRC should support the decoding of H.265 (HEVC) Main 10 Profile level 5 bitstreams.
HEVC-DEC-2: the SRC shall support the simultaneous decoding of two bitstreams that comply with media capability HEVC-DEC-1. The SRC should support the simultaneous decoding of three bitstreams that comply with media capability HEVC-DEC-1.
HEVC-ENC-1: the SRS shall support the simultaneous encoding of 2 H.265 (HEVC) Main Profile level 4 bitstreams. 
HEVC-ENC-2: the SRS shall support the encoding of monochrome video for alpha and depth information using H.265 (HEVC) Main Profile level 4.
AUDIO-DEC-1: the SRC shall support the decoding of MPEG-4 Low Delay AAC v2 Profile (AAC-ELDv2) Level 2 bitstreams [AAC-ELDv2].
AUDIO-ENC-1: the SRS shall support the encoding of a stereo audio signal to a bitstream that is decodable by an AUDIO-DEC-1 decoder using MPEG-4 Enhanced Low Delay AAC v2 (AAC-ELDv2).
NOTE:	AAC-ELDv2 operating at 48kHz, frame size 512, no SBR, has an algorithmic delay (including framing delay) of 16ms. Smaller frame size yields lower algorithmic delay which may be achieved using frame size 480 and/or downscaled operation.
AUDIO-ENC-2: the SRS shall support the encoding of an audio stream using EVS with a total algorithmic latency no higher than 32 milliseconds. 
AUDIO-DEC-2: the SRC should be able to decode an EVS stream with input sampling rate of up to 48kHz, operating on full band audio bandwidth at bitrates up to 128kbps.
Editor’s Note: This section will potentially reference the corresponding capabilities in 26.119.
[bookmark: _Toc135900946]C.1.3 	Uplink Formats
XR-Pose-Cap 1: the SRC shall be able to retrieve one or more pose predictions for each view and for every frame to be rendered. The pose predication shall be formatted according to clause 8.2.2.2.
XR-Pose-Cap 2: the SRC shall be able to retrieve and collect the user actions that occurred during an identified time interval. The action information shall be formatted according to clause 8.2.2.3.
[bookmark: _Toc130977743]C.1.1	Introduction
This profile defines required capabilities for UE-based SRC functionalities. Requirements for the following functions are defined in this clause:
-	Media Decapsulation
-	Media Decryption
-	Media Decoding
-	Media Presentation and Rendering
The capabilities of the receiving UE are shared with the split rendering server prior to the start of the split rendering session. These capabilities and configurations would indicate the audio-visual output setup on the UE. For example, it would indicate that the output device is an HMD that supports 2 views and stereo audio.
[bookmark: _Toc130977744]C.1.2	Video decoding 
The UE shall support:
-	the AVC-FullHD-Dec capability as defined in clause 6.6.1 of MeCAR PD.
-	the HEVC-UHD-Dec capability as defined in clause 6.6.1 of MeCAR PD.
-	the AVC-FullHD-Dec-4 capability as defined in clause 6.6.3.2 of MeCAR PD.
-	the HEVC-UHD-Dec-4 capability as defined in clause 6.6.3.2 of MeCAR PD.
The UE should support:
-	the HEVC-8K-Dec capability as defined in clause 6.6.3.2.
-	the HEVC-8K-Dec-8 capability as defined in clause 6.6.3.2.
[bookmark: _Toc130977745]C.1.3	Audio and Speech decoding
If the UE supports the reception of speech, the following shall be supported: 
-	the EVS decoding capability as defined in 3GPP TS 26.117 [4] clause 5.2.
-	the EVS-DEC-4 capability as defined in clause 6.7.3.2 of MeCAR PD.
If the UE supports the reception of audio, the following shall be supported: 
-	the capability to decode MPEG-4 Low Delay AAC v2 Profile (AAC-ELDv2) Level 2 bitstreams [AAC-ELDv2] shall be supported.
-	the LD-AACv2-4 capability as defined in clause 6.7.3.2 of MeCAR PD.
[bookmark: _Toc130977747]C.1.3 X 	Uplink Formats
XR-Pose-Cap 1: the SRC shall be able to retrieve one or more pose predictions for each view and for every frame to be rendered. The pose predication shall be formatted according to clause 8.2.2.2.
XR-Pose-Cap 2: the SRC shall be able to retrieve and collect the user actions that occurred during an identified time interval. The action information shall be formatted according to clause 8.2.2.3.
[
Editor’s Note: the below is only initial food for thought based on what is defined in TS 26.511.

C.1.5	Subtitles 
If the UE supports the reception of subtitles: 
-	the IMSC1.1 Text Track decoding capabilities IMSC1.1-TEXT-DEC as defined in clause 4.5.1.1 should be supported.
[bookmark: _Toc130977748]C.1.6	Scene Format
If UE supports a scene format, . 
[bookmark: _Toc130977749]C.1.7	Decapsulation and decryption
[bookmark: _Toc130977750]5.2.7.1	Introduction
This clause defines the requirements in terms of decapsulation and decryption of media for a 5GMSd Media Player in combination with codecs. Media Encapsulation in 5G Media Streaming for downlink is defined based on the MPEG Common Media Application Format (CMAF) [7]. Based on this, this clause documents the requirements and recommendations for the support of media profiles by the definition of media player requirements.
[bookmark: _Toc130977751]5.2.7.2	Video media profiles
If the 5GMSd Client supports the reception of video, then the following applies:
-	the AVC-HD playback requirements as defined in clause 4.2.1.3.1.4 shall be supported.
-	the HEVC-HD playback requirements as defined in clause 4.2.2.3.1.4 should be supported.
If the 5GMSd Client supports the reception of video and HD-HDR Capabilities, then the following applies:
-	the AVC-FullHD playback requirements as defined in clause 4.2.1.3.2.4 shall be supported.
-	the HEVC-FullHD playback requirements as defined in clause 4.2.2.3.2.4 shall be supported.
-	the HEVC-UHD playback requirements as defined in clause 4.2.2.3.3.4 may be supported.
[bookmark: _Toc130977752]5.2.7.3	Speech media profiles
If the 5GMSd Client supports the reception of speech, then the following shall be supported:
-	the EVS playback requirements as defined in 3GPP TS 26.117 [4] clause 7.4.2.4.
If the 5GMSd Client supports the reception of speech, then the following should be supported:
-	the AMR-WB playback requirements as defined in 3GPP TS 26.117 [4] clause 7.3.2.4.
If the 5GMSd Client supports the reception of speech, then the following may be supported:
-	the AMR playback requirements as defined in 3GPP TS 26.117 [4] clause 7.2.2.4.
[bookmark: _Toc130977753]5.2.7.4	Audio media profiles
If the 5GMSd Client supports the reception of audio, then the following should be supported:
-	the xHE-AAC stereo playback requirements as defined in 3GPP TS 26.117 [4] clause 7.8.4.
If the 5GMSd Client supports the reception of audio, then the following shall be supported:
-	the eAAC+ stereo playback requirements as defined in 3GPP TS 26.117 [4] clause 7.6.2.4.
If the 5GMSd Client supports the reception of audio, then the following may be supported:
-	the AMR-WB+ playback requirements as defined in 3GPP TS 26.117 [4] clause 7.7.2.4.
[bookmark: _Toc130977754]5.2.7.5	Subtitle media profiles
If the 5GMSd Client supports the reception of subtitle, then the following should be supported:
-	the IMSC1.1 text track playback requirements as defined in clause 4.5.1.5.
[bookmark: _Toc130977755]5.2.7.6	Encrypted content
If the 5GMSd Client supports encrypted content and any of the video playback requirement as defined in clause 5.2.7.2, then the 5GMSd client shall support the playback requirements for encrypted content as documented in clause 8 of CTA-WAVE 5003 [9], clause 8.12 for either:
-	video content encrypted according to [7] clause 8, using the 'cenc' AES-CTR subsample pattern encryption scheme, as specified in [8], clause 10.1; or 
-	video content encrypted according to [7] clause 8, using the 'cbcs' AES-CBC subsample pattern encryption scheme, as specified in [8], clause 10.4, with the following restrictions Pattern Block length of 10 and an encrypt:skip pattern of 1:9 as defined in clause 9.6 of [8].
If the 5GMSd Client supports decrypted content and any of the video playback requirement in clause 5.2.7.2, then the 5GMSd client should support the playback requirements for encrypted content as documented in clause 8 of CTA-WAVE 5003 [9], clause 8.12 for both:
-	video content encrypted according to [7] clause 8, using the 'cenc' AES-CTR subsample pattern encryption scheme, as specified in [8], clause 10.1; and
-	video content encrypted according to [7] clause 8, using the 'cbcs' AES-CBC subsample pattern encryption scheme, as specified in [8], clause 10.4, with the following restrictions Pattern Block length of 10 and an encrypt:skip pattern of 1:9 as defined in clause 9.6 of [8]. 
If the 5GMSd Client supports encrypted content and any of the speech and audio playback requirement in clause 5.2.7.3 and clause 5.2.7.4, then the 5GMSd client shall support the playback requirements for encrypted content as documented in clause 8 of CTA-WAVE 5003 [9], clause 8.12 for either: 
-	audio content encrypted according to [7] clause 8, using the 'cenc' AES-CTR subsample pattern encryption scheme, as specified in [8], clause 10.1; or 
-	audio content encrypted according to [7] clause 8, using the 'cbc1' AES-CBC subsample pattern encryption scheme, as specified in [8], clause 9.7.
If the 5GMSd client supports encrypted content and any of the speech and audio playback requirement in clause 5.2.7.3 and clause 5.2.7.4, then the 5GMSd client should support the playback requirements for encrypted content as documented in clause 8 of CTA-WAVE 5003 [9], clause 8.12 for both: 
-	audio content encrypted according to [7] clause 8, using the 'cenc' AES-CTR subsample pattern encryption scheme, as specified in [8], clause 10.1; and 
-	audio content encrypted according to [7] clause 8, using the 'cbc1' AES-CBC subsample pattern encryption scheme, as specified in [8], clause 9.7. 
Any subtitle track, if present, should not be encrypted.
[bookmark: _Toc130977756]5.2.8	Capability discovery
[bookmark: _Toc130977757]5.2.8.1	General
A 5GMSd Client is expected to support capability discovery such that 5GMS-Aware Applications can identify if a specific media profile is supported. In order to identify whether a media profile is supported, the 5GMSd Client may provide an API as defined in TS 26.512 [10] via the M7d interface, for which the client can be queried with a specific MIME type string, if the media profile is supported.
The MIME types follow RFC 6381 [11].
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]A 5GMSd Client should support at least one of the following capability discovery mechanisms for media profiles:
-	If isTypeSupported() for the media profile with argument <profiles> results in a yes, then the respective media profile is supported with the requirements defined in a specific clause.
-	If isTypeSupported() for the media profile with argument <codecs> results in a yes, then the respective media profile is supported with the requirements defined in a specific clause.
-	If a conforming CMAF header is provided for playback initialization and the 5GMSd Client does not throw an error response, then the respective media profile is supported with the requirements defined in a specific clause.
For each media profile mentioned in clause 5.2.6, the <profiles> parameter and the <codecs> parameter are provided in the following. These parameters should be used in the capability exchange.
[bookmark: _Toc130977758]5.2.8.2	Video media profiles
NOTE:	In the following, "compatible" means either that the parameter is identical to the value specified or, if a different value is used for the parameter in a capability query, then it has the same positive result.
For AVC-HD:
-	the <profiles> parameter is compatible to video/mp4 profiles='cmfc'
-	the <codecs> parameter is compatible to either 'avc1.640028' or 'avc3.640028' 
For AVC-FullHD:
-	the <profiles> parameter is compatible with video/mp4 profiles='cmfc'
-	the <codecs> parameter is compatible with either 'avc1.640029' or 'avc3.640029' 
For AVC-UHD:
-	the <profiles> parameter is compatible with video/mp4 profiles='cmfc'
-	the <codecs> parameter is compatible with either 'avc1.640028' or 'avc3.640028' 
For HEVC-HD:
-	the <profiles> parameter is compatible with video/mp4 profiles='cmfc'
-	the <codecs> parameter is compatible with either 'hvc1.1.2.L93.B0' or 'hev1.1.2.L93.B0' 
For HEVC-FullHD:
-	the <profiles> parameter is compatible with video/mp4 profiles='cmfc'
-	the <codecs> parameter is compatible with either 'hvc1.2.4.L123.B0' or 'hev1.2.4.L123.B0' 
For HEVC-UHD:
-	the <profiles> parameter is compatible with video/mp4 profiles='cmfc'
-	the <codecs> parameter is compatible with either 'hvc1.2.4.L153.B0' or 'hev1.2.4.L153.B0'
[bookmark: _Toc130977759]5.2.8.3	Audio media profiles
For AMR: 
-	the <profiles> parameter is defined in TS 26.117, clause 7.2.2.4 as audio/mp4 profiles='camr'
-	the <codecss> parameter is defined in TS 26.117, clause 7.2.2.4 as 'samr'
For AMR-WB: 
-	the <profiles> parameter is defined in TS 26.117, clause 7.3.2.4 as audio/mp4 profiles='camw'
-	the <codecs> parameter is defined in TS 26.117, clause 7.3.2.4 as 'samw'
For EVS:
-	the <profiles> parameter is defined in TS 26.117, clause 7.4.2.4 as audio/mp4 profiles='cevs'
-	the <codecs> parameter is defined in TS 26.117, clause 7.4.2.4 as 'sevs'
For xHE-AAC stereo:
-	the <profiles> parameter is defined in TS 26.117, clause 7.8 as audio/mp4 profiles='casu'
-	the <codecs> parameter is defined in TS 26.117, clause 7.8 as 'mp4a'
For eAAC+ stereo:
-	the <profiles> parameter is defined in TS 26.117, clause 7.6.2.4 as audio/mp4 profiles='ceac'
-	the <codecs> parameter is defined in TS 26.117, clause 7.6.2.4 as 'mp4a'
For AMR-WB+: 
-	the <profiles> parameter is defined in TS:26.117, clause 7.7.2.4 as audio/mp4 profiles='camp'
-	the <codecs> parameter is defined in TS:26.117, clause 7.7.2.4 as 'sawp'
[bookmark: _Toc130977760]5.2.8.4	Subtitle media profiles
For IMSC1.1 Text Tracks: 
-	the <profiles> parameter is defined in ISO/IEC 23000-19 [7], clause 11.3.3 as application/mp4 profiles='im2t';
-	the <codecs> parameter is defined in ISO/IEC 23000-19 [7], clause 11.3.3 as 'stpp.ttml.im2t'.
[bookmark: _Toc130977761]5.2.8.5	Encryption mode discovery
Encryption mode discovery will be studied in due course.


