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=====  CHANGE  =====
[bookmark: _Toc141430650]6.5	Minimum MeCAR Media Capabilities - Overview
A MeCAR device can query the capabilities of the XR Runtime, the Scene Manager and the Presentation Engine for audio and visual media, and the MAF.
A MeCAR device at the minimum shall support:
· A set of XR Runtime functionalities 
· allowing to establish a XR Session
· enabling 6DoF and AR video rendering based on swapchain APIs (as defined for example in OpenXR) with pose correction
· enabling rendering of audio signals with pose correction
· providing a 6DoF pose of the user to the application
· A subset of 2D video codecs to support display characteristics as defined in 6.4.1.2.1
· A subset of audio codecs (to be defined)
· Basic delivery formats
· A media playback entry point (e.g. a scene description)
· A security framework

A MeCAR device may in addition support:
· Additional functionalities of XR Runtime or other APIs beyond the minimum set supported
· 3D rendering capabilities that, for example, allow to render point clouds, meshes, depth, etc. present in the scenes
· Additional audio and video encoding and decoding capabilities
· Decoding of streaming formats encapsulated in CMAF
· Delivery of data with RTP and SRTP
· Capabilities to be exchanged with the network in order to support cloud/edge rendering

=====  CHANGE  =====
[bookmark: _Toc100830968][bookmark: _Toc141430651]6.6	Visual functions and capabilities
[bookmark: _Toc141430652]6.6.1	Video Decoding 
In alignment with TS 26.511, clause 4.2
AVC-FullHD-Dec: the capability to decode H.264 (AVC) Progressive High Profile Level 4.0 [6] bitstreams, with the chroma format being 4:2:0; and the bit depth being 8 bit.
HEVC-FullHD-Dec: the capability to decode H.265 (HEVC) Main10 Profile, Main Tier, Level 4.1[3] bitstreams that have 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 1HEVC-FullHD-Dec: the capability to decode H.265 (HEVC) Main10 Profile, Main Tier, Level 4.1[7] bitstreams that have general_progressive_source_flag equal to 1, general interlaced_source_flag equal to 0, with the chroma format being 4:2:0; and the bit depth being 8 bit.
HEVC-UHD-Dec: the capability to decode H.265 (HEVC) Main10 Profile, Main Tier, Level 5.1[3] bitstreams that have 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.
HEVC-8K-Dec: the capability to decode H.265 (HEVC) Main10 Profile, Main Tier, Level 6.1[3] bitstreams that have 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 with the following further limitations:
-	the bitstream does not exceed the maximum luma picture size in samples of 33,554,432,
-	the maximum VCL Bit Rate is constrained to be 80 Mbps with CpbVclFactor and CpbNalFactor being fixed to be 1000 and 1100, respectively.
[bookmark: _Toc141430653]6.6.2	Video Encoding 
In alignment with TS 26.511
-	AVC-FullHD-Enc: the capability to encode a video signal with: 
-	up to 245,760 macroblocks per second; 
-	up to a frame size of 8,192 macroblocks; 
-	up to 240 frames per second; 
-	the chroma format being 4:2:0; and
-	the bit depth being 8 bit;
to a bitstream that is decodable by a decoder that is AVC-FullHD-Dec capable as defined in clause 6.6.1AVC-FullHD-Enc: the capability to encode H.264 (AVC) Progressive High Profile Level 4.2 [6] bitstreams, with the chroma format being 4:2:0; and the bit depth being 8 bit.
-	HEVC-FullHD-Enc: the capability to encode a video signal with 
-	up to 133,693,440 luma samples per second; 
-	up to a luma picture size of 2,228,224 samples; 
-	up to 240 frames per second; 
-	the Chroma format being 4:2:0; and
-	the bit depth being either 8 or 10 bit;
	to a bitstream that is decodable by a decoder that is HEVC-FullHD-Dec capable as defined in clause 6.6.1.
-	HEVC-UHD-Enc: the capability to encode a video signal with 
-	up to 534,773,760 luma samples per second; 
-	up to a luma picture size of 8,912,896 samples; 
-	up to 480 frames per second; 
-	the Chroma format being 4:2:0; and
-	the bit depth being either 8 or 10 bit;
	to a bitstream that is decodable by a decoder that is HEVC-UHD-Dec capable as defined in clause 6.6.1.HEVC-FullHD-Enc: the capability to encode a video signal to a bitstream that is decodable by a decoder that is HEVC-FullHD-Dec capable as defined in clause 6.1
[bookmark: _Toc141430654]6.6.3	Video decoding interfaceSimultaneous Video Decoding instances
6.6.3.1	Definition
Simultaneous Video Decoding Instances are defined as follows.
For N video bitstreams encoded according to a video codec profile, decoding units flow into the coded picture buffer (CPB) for each stream according to a specified arrival schedule and are delivered by the common Hypothetical Stream Scheduler (HSS) that schedules the N bitstreams for decoding each of the units. For each access unit
· all data associated with an access unit is removed and decoded instantaneously by the instantaneous decoding process at CPB removal time of the access unit.
· Each decoded picture is placed in the Decoded Picture Buffer (DPB) for being referenced by the decoding process of this stream as well as for output and cropping. 
· A decoded picture is removed from the DPB at the time that it becomes no longer needed for inter-prediction reference as well as the output time of the access unit is the largest of all decoded pictures remaining in the group of N decoders
Then at any point time, 
· each of the individual streams conforms to the signaled profile/level/tier and HRD parameters of the individual stream.
· The sum of the CPB size conforms to common profile/level/tier signaling
· The aggregate decoder processing speed (samples per seconds) conforms to common profile/level/tier signaling. 
· The sum of the DPB size conforms to common profile/level/tier signaling
· The common DPB size conforms to common profile/level/tier signaling
A set of N Simultaneous Video Decoding Instances conforms to a common profile/level, if a set of up to N bitstreams encoded to be decodable by the HRD above, is decodable within the timing limits.
6.6.3.2	Relevant Capabilities
Based on this definition, the following Video Decoding Instances are defined
AVC-FullHD-Dec-4: The capability up N=4 Simultaneous Video Decoding Instances with the aggregate capabilities of AVC-FullHD-Dec

HEVC-FullHD-Dec-4: The capability up N=4 Simultaneous Video Decoding Instances with the aggregate capabilities of HEVC-FullHD-Dec
HEVC-UHD-Dec-4: The capability up N=4 Simultaneous Video Decoding Instances with the aggregate capabilities of HEVC-UHD-Dec
HEVC-8K-Dec-8: The capability up N=8 Simultaneous Video Decoding Instances with the aggregate capabilities of HEVC-UHD-DecAVC-HEVC-2-Dec: the capability to support two concurrent video decoding instances from any of the following profiles that are AVC-FullHD-Dec  and HEVC-FullHD-Dec.

6.6.4	Requirements
Shall:
· AVC-FullHD-Dec-4
· HEVC-UHD-Dec-4
MayAVC-HEVC-4-Dec: the aggregate simultaneous processing of four video decoding instances of HEVC-UHD-Dec and HEVC-8k-Dec.

· HEVC-8K-Dec-8
HEVC-Dec-1: a compliant entity shall support the decoding of H.265 (HEVC) Main Profile level 4 bitstreams. a compliant entity should support the decoding of H.265 (HEVC) Main 10 Profile level 5 bitstreams.
HEVC-DEC-2: a compliant entity shall support the simultaneous decoding of two bitstreams that comply with media capability HEVC-DEC-1. The UE should support the simultaneous decoding of three bitstreams that comply with media capability HEVC-DEC-1.
Editor’s note: Further study needed on the way to define the video decoding interface section, i.e. number of instances vs aggregated capabilities as 

=====  CHANGE  =====

[
[bookmark: _Toc141430655]6.7	Candidate audio function and capabilities
NOTE: While considering audio codec capabilities, it is necessary to identify the targeted services and clarify the associated requirements (e.g., for 5GMS, split rendering, pixel streaming…), in terms of bit rate operation, algorithmic delay vs. motion to sound delay, quality, complexity…
[bookmark: _Toc141430656]6.7.1	Audio/Speech Decoding 
If the MeCAR Client supports the reception of speech: 
-	the EVS decoding capability shall be supported as defined in 3GPP TS 26.117 [4] clause 5.2.

If the MeCAR Client supports the reception of audio: 
-	the the capability to decode MPEG-4 Low Delay AAC v2 Profile (AAC-ELDv2) Level 2 bitstreams [AAC-ELDv2] shall be supported.
Editor’s Note: Addition to 3GPP TS 26.117 [4] may be suitable
6.7.2	Audio/Speech Encoding
If the MeCAR Client supports the generation of speech: 
-	the sender requirements for the EVS Operation Point as defined in 3GPP TS 26.117 [4] clause 6.2.4.3 shall be supported.
If the MeCAR Client supports the generation of audio: 
-	the capability to encode MPEG-4 Low Delay AAC v2 Profile (AAC-ELDv2) Level 2 bitstreams [AAC-ELDv2] shall be supported.
Editor’s Note: Addition to 3GPP TS 26.117 [4] may be suitable
6.7.3	Simultaneous Audio Decoding instances
EVS-DEC-4: The capability up to N=4 Simultaneous Audio Decoding Instances, each with EVS decoding capabilities
EVS-DEC-8: The capability up to N=8 Simultaneous Audio Decoding Instances, each with EVS decoding capabilities
LD-AACv2-4:  the capability to encode up to N=4 MPEG-4 Low Delay AAC v2 Profile (AAC-ELDv2) Level 2 bitstreams [AAC-ELDv2].AUDIO-DEC-1: the capability to decode MPEG-4 Low Delay AAC v2 Profile (AAC-ELDv2) Level 2 bitstreams [AAC-ELDv2].

LD-AACv2-8: the capability to encode up to N=8 MPEG-4 Low Delay AAC v2 Profile (AAC-ELDv2) Level 2 bitstreams [AAC-ELDv2].
6.6.4	Requirements
Shall:
· LD-AACv2-4
Should
· EVS-DEC-4
May
· LD-AACv2-8


AUDIO-DEC-2: the capability to decode EVS [EVS] bitstreams with output sampling rate of 32 or 48kHz.
[bookmark: _Toc141430657]6.7.2	Audio Encoding 
AUDIO-ENC-1: the capability to encode an audio signal to a bitstream that is decodable by a decoder that is AUDIO-DEC-1 capable.
AUDIO-ENC-2: the capability to encode audio to a bitstream using EVS [EVS]. 
]

