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4
5GMS codecs and formats capabilities

4.1
Introduction

This clause defines codecs and formats capabilities for video, audio, speech and subtitles.

4.2
Video

4.2.1
H.264 (AVC)

4.2.1.1
Decoding

The following H.264 (AVC) media decoding capabilities are defined:


AVC-HD-Dec: the capability to decode H.264 (AVC) Progressive High Profile Level 3.1 [2] bitstreams, for which the maximum VCL Bit Rate is constrained to be 14Mbps with cpbBrVclFactor and cpbBrNalFactor being fixed to be 1000 and 1200, respectively.


AVC-FullHD-Dec: the capability to decode H.264 (AVC) Progressive High Profile Level 4.0 [2] bitstreams.


AVC-UHD-Dec: the capability to decode H.264/AVC Progressive High Profile Level 5.1 [2] bitstreams for H.264/AVC with the following additional restrictions and requirements:

-
the maximum VCL Bit Rate is constrained to be 120Mbps with cpbBrVclFactor and cpbBrNalFactor being fixed to be 1250 and 1500, respectively.

-
the bitstream does not contain more than 10 slices per picture.

NOTE:
High Profile for H.264/AVC excludes Flexible macro-block order, Arbitrary slice ordering, Redundant slices, Data partition.

4.2.1.2
Encoding

[TBD]
4.2.2
H.265 (HEVC)

4.2.2.1
Decoding

The following H.265 (HEVC) media decoding capabilities are defined:


HEVC-HD-Dec: the capability to decode H.265 (HEVC) Main Profile, Main Tier, Level 3.1[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-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 1.


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.

4.2.2.2
Encoding

The following H.265 (HEVC) media encoding capabilities are defined:

HEVC-FullHD-Enc: the capability to encode 
1080p
 at 60fps with 10 bit precision in a bitstream that is decodable by H.265 (HEVC) Main10 Profile, Main Tier, Level 4.1[3] and has 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.

 
4.3
Audio

4.3.1
Decoding

Audio decoding capabilities are defined in 3GPP TS 26.117 [4] clause 5.3.

4.3.2
Encoding

[TBD]

4.4
Speech

4.4.1
Decoding

Speech decoding capabilities are defined in 3GPP TS 26.117 [4] clause 5.2.

4.4.2
Encoding

[TBD]

4.5
Subtitles 

[TBD]

5
5GMS Profiles 

5.1
Introduction

A 5GMS profile describes a set of capability requirements associated to a service scenario. A default profile is defined for minimum media requirements to be supported in case no other profile is claimed to be supported. The Television (TV) profile covers live and on demand streaming of audio-visual services. The 360 Virtual Reality (VR) profile covers the live and on demand streaming of 360 content.

5.2
Downlink streaming default profile

5.2.1
Introduction

This profile defines selected UE-based 5GMS Client functionalities as defined in TS 26.501 [5] and shown in Figure 4.2.2-1 in TS 26.501 [5]. The following functions are defined in this clause,
-
Media Decapsulation

-
Media Decryption

-
Media Decoding

-
Media Presentation and Rendering




5.2.2
Video decoding 

[

Option A (PSS capabilities)
If the 5GMS client supports the reception of video, 

-
AVC-HD-Dec decoding capability shall be supported as defined in clause 4.2.1.1.

-
HEVC-HD-Dec decoding capability should be supported as defined in clause 4.2.2.1.

End of option A
Option B (upgraded capabilities)

If the 5GMS client supports the reception of video, 

-
AVC-FullHD-Dec decoding capability shall be supported as defined in clause 4.2.1.1.

-
HEVC-FullHD-Dec decoding capability shall be supported as defined in clause 4.2.2.1.

End of option B
]

5.2.3
Audio decoding 

If the 5GMS client supports the reception of audio: 
-
eAAC+ decoding capability should be supported as defined in 3GPP TS 26.117 [4] clause 5.3.

-
AMR-WB+ decoding capability may be supported as defined in 3GPP TS 26.117 [4] clause 5.3.

5.2.4
Speech decoding 

If the 5GMS client supports the reception of audio: 
-
the EVS decoding capability shall be supported as defined in 3GPP TS 26.117 [4] clause 5.2.

-
the AMR-WB decoding capability should be supported as defined in 3GPP TS 26.117 [4] clause 5.2.

-
the AMR decoding capability may be supported as defined in 3GPP TS 26.117 [4] clause 5.2.

5.2.5
Presentation format

If 5GMS client supports presentation, then 3GPP HTML5 Profile as defined in 3GPP TS 26.307 [6] should be supported. 

5.2.6
Decapsulation and decryption

5.2.6.1
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.

5.2.6.2
Video media profile

[TBD]

5.2.6.3
Speech media profile

If the 5GMS 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 5GMS 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 5GMS 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.
5.2.6.4
Audio media profile

If the 5GMS client supports the reception of audio, then the following should be supported:

-
the eAAC+ stereo playback requirements as defined in 3GPP TS 26.117 [4] clause 7.5.2.4.
If the 5GMS 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 7.6.2.4.
5.2.6.5
Encrypted content

If the 5GMS client supports encrypted content and any of the video playback requirement as defined in clause 5.2.5.2, then the 5GMS 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 5GMS client supports decrypted content and any of the video playback requirement in clause 5.2.5.2, then the 5GMS 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 5GMS client supports encrypted content and any of the speech and audio playback requirement in clause 5.2.5.3 and clause 5.2.5.4, then the 5GMS 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 5GMS client supports encrypted content and any of the speech and audio playback requirement in clause 5.2.5.3 and clause 5.2.5.4, then the 5GMS 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. 
5.2.7
Capability discovery

5.2.7.1
General

A 5GMSd is expected to support capability discovery such that 5GMS-aware applications can identify if a specific media profile is supported. In order to identify if a media profile is supported, the 5GMS client may provide an API as defined in TS 26.512 [10] in 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].

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 <profile> 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 <codec> 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 5GMS Client does not throw an error response, then the respective media profile is supported with the requirements defined in a specific clause.

In the following, for each media profile mentioned in clause 5.2.5, the <profile> parameter and the <codec> parameter are provided that can be used in the capability exchange.

5.2.7.2
Video media profiles

[TBD]

5.2.7.3
Audio media profiles

For AMR, 

-
the <profile> parameter is defined in TS26.117, clause 7.2.2.4 as audio/mp4 profiles='camr'

-
the <codecs> parameter is defined in TS26.117, clause 7.2.2.4 as 'samr'

5.2.7.4
Encryption mode discovery

[TBD]

5.3
Uplink streaming default profile

5.3.1
Introduction

This profile defines selected UE-based 5GMS Media Streamer functionalities as defined in TS 26.501[5] and shown in Figure 4.3.2-1 in TS 26.501 [5]. The following functions are defined in this clause,
-
Media Encoding

-
Media Upstream Client Encapsulation
5.3.2
Video encoding 

If the 5GMS UE supports the transmission of video:
-
HEVC-FullHD-Enc 
encoding capability as defined in clause 4.2.2.2
 shall be supported.
5.3.4
Audio encoding 
If the 5GMS UE supports the transmission of audio: 

-
eAAC+ encoding capability as defined in 3GPP TS 26.117 [4] clause 5.3.2 should be supported.
5.3.5
Speech encoding 

If the 5GMS UE supports the transmission of speech: 

-
the EVS encoding capability as defined in 3GPP TS 26.117 [4] clause 5.3.1 shall be supported.
-
the AMR-WB encoding as defined in 3GPP TS 26.117 [4] clause 5.3.1 should be supported.
-
the AMR encoding capability as defined in 3GPP TS 26.117 [4] clause 5.3.1 may be supported.
5.3.6
Encapsulation

5.3.6.1
Introduction

This clause defines the requirements in terms of encapsulation of media for a 5GMSu Media Streamer in combination with codecs. Media Encapsulation in 5G Media Streaming for uplink 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 streamer requirements.
5.3.6.2
Video media profile

If the 5GMS UE supports the streaming of video, then the following shall be supported:

-
encapsulation of H.265/HEVC as specified in [TBD: CMAF encapsulation] 
5.3.6.3
Speech media profile
If the 5GMS client supports the transmission of speech, then the following shall be supported:

-
the EVS content generation requirements as defined in 3GPP TS 26.117 [4] clause 7.4.2.5.
If the 5GMS client supports the transmission of speech, then the following should be supported:

-
the AMR-WB content generation requirements as defined in 3GPP TS 26.117 [4] clause 7.3.2.5.
If the 5GMS client supports the transmission of speech, then the following may be supported:

-
the AMR content generation requirements as defined in 3GPP TS 26.117 [4] clause 7.2.2.5.
5.3.6.4
Audio media profile

If the 5GMS client supports the transmssion of audio, then the following should be supported:

-
the eAAC+ stereo content generation requirements as defined in 3GPP TS 26.117 [4] clause 7.6.2.5.
5.4
Television (TV) profile

5.4.1
Video decoding

[

Option A (PSS capabilities)

5.4.1.1
H.264 (AVC)

If the 5GMS client supports the Television (TV) profile, it shall support the H.264/AVC 720p HD Operation Point Receiver requirements as specified in TS 26.116 [12], clause 4.4.2.6. 

If the 5GMS client supports the Television (TV) profile, it should support the H.264/AVC Full HD Operation Point Receiver requirements as specified in TS 26.116 [12], clause 4.4.3.6.

5.4.1.2
H.265 (HEVC)

If the 5GMS client supports the Television (TV) profile, it should support: 

-
H.265/HEVC 720p HD Operation Point Receiver requirements as specified in TS 26.116 [12], clause 4.5.2.7, 

-
H.265/HEVC Full HD Operation Point Receiver requirements as specified in TS 26.116 [12], clause 4.5.3.7, 

-
H.265/HEVC UHD Operation Point Receiver requirements as specified in TS 26.116 [12], clause 4.5.4.7,

-
H.265/HEVC Full HD HDR Operation Point Receiver requirements as specified in TS 26.116 [12], clause 4.5.5.8, 

-
H.265/HEVC UHD HDR Operation Point Receiver requirements as specified in TS 26.116 [12], clause 4.5.6.8.

-
H.265/HEVC Full HD HDR HLG Operation Point Receiver requirements as specified in TS 26.116 [12], clause 4.5.7.7, and 

-
H.265/HEVC UHD HDR HLG Operation Point Receiver requirements as specified in TS 26.116 [12], clause 4.5.8.7.

End of option A

Option B (upgraded capabilities)

5.4.1.1
H.264 (AVC)

If the 5GMS client supports the Television (TV) profile, it shall support the H.264/AVC Full HD Operation Point Receiver requirements as specified in TS 26.116 [12], clause 4.4.3.6. 

5.4.1.2
H.265 (HEVC)

If the 5GMS client supports the Television (TV) profile, it shall support: 

-
H.265/HEVC Full HD Operation Point Receiver requirements as specified in TS 26.116 [12], clause 4.5.3.7, 

If the 5GMS client supports the Television (TV) profile, it should support: 

-
H.265/HEVC UHD Operation Point Receiver requirements as specified in TS 26.116 [12], clause 4.5.4.7,

-
H.265/HEVC Full HD HDR Operation Point Receiver requirements as specified in TS 26.116 [12], clause 4.5.5.8, and

-
H.265/HEVC UHD HDR Operation Point Receiver requirements as specified in TS 26.116 [12], clause 4.5.6.8.

-
H.265/HEVC Full HD HDR HLG Operation Point Receiver requirements as specified in TS 26.116 [12], clause 4.5.7.7, and

-
H.265/HEVC UHD HDR HLG Operation Point Receiver requirements as specified in TS 26.116 [12], clause 4.5.8.7.

End of option B
]

5.4.2
Audio decoding

If the 5GMS client supports the Television (TV) profile, it [shall/should] support eAAC+ stereo Operation point as defined in 3GPP TS 26. 117 [4], clause 6.3.3.
5.5
Downlink 360 Virtual Reality (VR) profile

5.5.1
Video

5.5.1.1
Operation Points

If the 5GMS UE supports 360 VR video, it shall include a receiver that complies with: 

-
the Basic H.264/AVC Operation Point Receiver requirements as specified in TS 26.118 [13], clause 5.1.4. 

If the 5GMS UE supports 360 VR video, it should include a receiver that complies with: 

-
the Main H.265/HEVC Operation Point Receiver requirements as specified in TS 26.118 [13], clause 5.1.5. 

If the 5GMS UE supports 360 VR video, it may include a receiver that complies with: 

-
the Flexible H.265/HEVC Operation Point Receiver requirements as specified in TS 26.118 [13], clause 5.1.6. 

5.5.1.2
DASH encapsulation

If the 5GMS UE supports 360 VR video for DASH services, it shall include a receiver that complies with:
-
the Basic Video Media Profile Receiver requirements for DASH as specified in TS 26.118 [13], clause 5.2.2.3. 

If the 5GMS UE supports 360 VR video for DASH services, it should include a receiver that complies with:
-
the Main Video Media Profile Receiver requirements for DASH as specified in TS 26.118 [13], clause 5.2.3.3. 

If the 5GMS UE supports 360 VR video for DASH services, it may include a receiver that complies with:
-
the Advanced Video Media Profile Receiver requirements for DASH as specified in TS 26.118 [13], clause 5.2.3.4. 

5.5.2
Audio

5.5.2.1
Operation Points

If the 5GMS UE supports 3D/VR audio, it should include a receiver that complies with: 

-
the 3GPP MPEG-H Audio Operation Point Receiver requirements as specified in TS 26.118 [13], clause 6.1.4. 
5.5.2.2
DASH encapsulation

If the 5GMS UE supports 3D/VR audio for DASH services, it should include a receiver that complies with:
-
the OMAF 3D Audio Baseline Media Profile Receiver requirements for file format signalling and encapsulation as specified in TS 26.118 [13], clause 6.2.2.3. 
5.6
Uplink 360 Virtual Reality (VR) profile

5.6.1
Video

5.6.1.1
Operation Points

If the 5GMS UE supports 360 VR video, it shall include an encoder that can encode in real-time a 1080p resolution 60 fps bitstream that can be decoded by a receiver that complies with: 

-
the Basic H.264/AVC Operation Point Receiver requirements as specified in TS 26.118 [13], clause 5.1.4. 

If
 the 5GMS UE supports 360 VR video, it should include an encoder that can encode in real-time a 1080p resolution 60 fps bitstream that can be decoded by a receiver that complies with: 

-
the Main H.265/HEVC Operation Point Receiver requirements as specified in TS 26.118 [13], clause 5.1.5. 

If the 5GMS UE supports 360 VR video, it may include an encoder that can encode in real-time a 1080p resolution 60 fps bitstream that can be decoded by a receiver that complies with: 

-
the Flexible H.265/HEVC Operation Point Receiver requirements as specified in TS 26.118 [13], clause 5.1.6. 

5.6.1.2
Encapsulation

[TBD]
5.6.2
Audio

5.6.2.1
Operation Points

If the 5GMS UE supports 3D/VR audio, it should include an encoder that can encode in real-time a bitstream that can be decoded by a receiver that complies with: 

-
the 3GPP MPEG-H Audio Operation Point Receiver requirements as specified in TS 26.118 [13], clause 6.1.4. 
5.6.2.2
Encapsulation

[TBD]
�Comment on whether to require this as it is not an interoperability point.  Note however, similar to the requirement for conversational (MTSI) to be encoded in real-time, there is precedent for making such a capability requirement if it is important to the service, as is the case for Live Uplink Streaming.


�MBS SWG is of the opinion that “real-time” requirements should be stated separately, in the context that they are really up to the service or application to elaborate.


�There was a comment to consider mandating AVC instead.  However, HEVC encoding is already specified for MTSI and provides significant compression gain which is important for uplink radio capacity.


�No recommendations for HDR ( just 10 bit depth.  Consider adding HDR for an AVPROD profile if needed later.


�MBS SWG is if the opinion that 360 VR video at 1080p is a very low bar. We recommend consideration of 2160p (UHD) resolution at least as a recommendation. Why not just refer to the three profiles with their full capability? E.g. Basic allows up to 4K resolution.
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