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Introduction
During SA#100, a new work item was approved on 5G-Advanced media profiles for messaging services in SP-230542. The purpose of this Work Item is to specify SMS/MMS/RCS/Messaging formats and codecs that GSMA and other organizations or application vendors can then reference and/or profile to improve messaging service quality and interoperability. In particular the following objectives are addressed
1) Adding or upgrading codecs and formats in 3GPP TS 26.140, 3GPP TS 26.141.
a. Specify the EVS codec and introduce support for Super-Wideband and Full band for speech message. 
b. When the IVAS codec is completed & approved in 3GPP, it should be added to speech messaging.
c. Specify support for xHE-AAC codec for audio messaging in addition to aacPlus and AMR-WB+, in alignment with 5GMS TS 26.511.
d. Add basic formats to support exchange 3D scenes and assets, based on Khronos glTF and MPEG-I Scene Description possibly in alignment with TS 26.119 and based on VR Audio/Video formats and codecs, in alignment with 5GMS TS 26.511 and TS 26.118.
e. Upgrade video profiles  in alignment with 5GMS TS 26.511.
2) Removing codecs and formats in 3GPP TS 26.140, 3GPP TS 26.141;
a. Consider each profile and formats in light of deployed services and remove unused ones.
3) Create a new Messaging Media profiles specification for potential reference by MMS, GSMA RCS and third-party messaging application potentially used over the 5G System. 
The focus of this contribution is on generally reviewing the media capabilities and primarily considered as baseline for objective 3.
Survey of existing messaging formats
Introduction
This clause provides an initial survey of messaging formats. Two aspects are considered
· Basic supported functionalities and media types
· Specific formats that overlap with 3GPP specifications for proper interoperability
https://support.apple.com/guide/motion/supported-media-formats-motn1252ada3/mac
Review of Messaging formats
TR 26.955
In TR26.955, clause 6.5.1, some messaging formats are reviewed documenting the status from early 2020.
[9]	2020 Mobile Internet Phenomena Report, accessible here: https://www.sandvine.com/download-report-mobile-internet-phenomena-report-2020-sandvine, February 2020.
[25]	Nick Zarzycki, "The Complete Guide to Social Media Video Specs in 2018", July 23, 2018, https://blog.hootsuite.com/social-media-video-specs/
[26]		YouTube Help, "Recommended upload encoding settings", https://support.google.com/youtube/answer/1722171?hl=en
[27]	Facebook Help Center, "What are the video format guidelines for live streaming on Facebook?", https://www.facebook.com/help/1534561009906955
[28]	Deepak Kumar, "All about TikTok video size [ Full Guide]-2020", February 2020, https://tiktoktip.com/tiktok-size/	
[29]	Snapchat business center, "Single Image or Video Specifications", https://businesshelp.snapchat.com/en-US/article/top-snap-specs
[31]	GSMA White Paper, "Chinese operators make major RCS commitment: Whitepaper", April 9, 2020, https://www.gsma.com/futurenetworks/latest-news/china-operators-make-major-rcs-commitment-whitepaper/
According to the 2020 Mobile Internet Phenomena Report from Sandvine [9] Video traffic continues to grow worldwide, and the increasing popularity of mobile consumers sharing video has not only caused growth in downstream traffic, but also in upstream traffic as well. Instagram ™ grew in the upstream as more consumers share images and videos. TikTok ™, Snapchat ™ (video), FaceTime ™, and even Facebook ™ Live were all in the top 50 applications worldwide on the upstream that are video-sharing-centric. Messaging applications, especially on the upstream, continue to become a critical part of the mobile experience, replacing old style text messaging, and increasingly are video-based. Four of the top 20 applications on the upstream are messaging apps.
Some typical examples and restrictions in April 2020 are provided in the following:
1.	WhatsApp™ [25]
a.	The maximum size of the video that you can share is 16 MB.
b.	Various container formats that are supported by include MP4, MKV, AVI, 3GP, and MOV. H.264/AVC video codec and AAC audio codec are needed today.
2.	YouTube™ [26]
a.	H.264/AVC is the recommended codec with the following settings
i.	Progressive scan
ii.	High Profile
iii.	2 consecutive B frames
iv.	Closed GOP. GOP of half the frame rate.
v.	CABAC
vi.	Variable bitrate. No bitrate limit required, though we offer recommended bit rates below for reference
vii.	Chroma subsampling: 4:2:0
b.	Resolution Formats: 360p, 480p, 720p, 1080p, 1440p, 2160p
c.	Both SDR and HDR are possible
d.	The standard aspect ratio is 16:9 
3.	Facebook Live ™ [27]. To live stream on Facebook™, these video format guidelines are provided:
a.	Recommended max bit rate is 4000 Kbps (4 mbps).
b.	Max: 1080p (1920x1080) resolution, at 60 frames per second.
c.	An I-frame (keyframe) must be sent at least every 2 seconds throughout the stream.
d.	H264 encoded video.
4.	TikTok™ [28], some video restrictions
a.	Upload from Android, up to 72 MB at most. upload videos from iOS up to 287.6 MB.
b.	Video dimensions should be 1080 x 1920
c.	MP4 or MOV file format. Video should be H.264/AVC encoded
5.	Snapchat™ [25][2)], The latest information from 2018
a.	Recommended size: 1080 by 1920 pixels (9:16 aspect ratio)
b.	Recommended specs: .MP4 or MOV, H.264 encoded, maximum file size 1GB
According to Sandvine's report [9], sharing and uploading content as part of social sharing is predominantly pictures and videos that uploaded directly into a cloud and uploaded to one or many social networks, and then discussed (or shared again) over messaging networks. The relevant quality-of-experience factors include the quality of shared content, the time it takes to upload, the costs associated with the upload and also the processing and battery consumption requirements on the device to prepare the content for upload.
In another activity, three large operators released a 5G messaging white paper [31] to promote enhanced messaging services based on Rich Communication Services (RCS). This also shows the relevance of operator-based messaging services. Generally, uplink resources are even more precious and costly in 5G network operation and hence efficient technologies are vital for mass-scale services. This aspect is also considered by GSMA RCS Universal Profile specification, promoted as the industry standard for RCS Business Messaging, ensuring the telecoms industry remains at the centre of digital communications [34].
Some Updates since then
· Snapchat: https://businesshelp.snapchat.com/s/article/top-snap-specs
· No updates
· Tiktok: https://tiktoktip.com/tiktok-size
· No updates
· Social Media Video Specs: 
· 2020: https://blog.hootsuite.com/social-media-video-specs/
· 2022: https://sproutsocial.com/insights/social-media-video-specs-guide/
· 2023: https://influencermarketinghub.com/social-media-video-specs/
· Some smaller updates, but not essential
Other Messaging and Sharing Services
Some discussion on iMessage video length and size restrictions
· https://ihax.io/imessage-video-size-length/

Also on the formats for iMessages, they are aligned with the existing considerations.
TR 26.955
Furthermore, TR 26.955 provides a summary of the considered formats and technologies.
[bookmark: _Toc41600614][bookmark: _Toc55813027][bookmark: _Toc49377038][bookmark: _Toc104459277]6.5.2	Description of the Anticipated Application
In the context of 3GPP services, 5G Media Streaming [13] provides the following encoding benchmark capabilities:
-	HEVC-FullHD-Enc: the capability to encode a video signal with 
-	up to 133,693,440 luma samples per second, and
-	up to a luma picture size of 2,228,224 samples, and
-	up to 240 frames per second, and
-	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 4.2.2.1 of TS26.511 and defined as 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.
Based on the considerations in clause 6.5.1, it is also recommended to take into account the AVC-FullHD-Enc capabilities as defined in TS26.511 [13]:
-	AVC-FullHD-Enc: the capability to encode a video signal with 
-	up to 245,760 macroblocks per second, and
-	up to a frame size of 8,192 macroblocks, and
-	up to 240 frames per second, and
-	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-HD-Dec capable as defined in clause 4.2.1.1 of TS26.511 and defined as the capability to decode H.264 (AVC) Progressive High Profile Level 4.0 [2] bitstreams.
Based on future expectations of higher quality uploads, it is also recommended to take into account the HEVC-UHD-Enc capabilities as defined in TS 26.511 [13]: 
-	HEVC-UHD-Enc: the capability to encode a video signal with 
-	up to 534,773,760 luma samples per second, and
-	up to a luma picture size of 8,912,896 samples, and
-	up to 480 frames per second, and
-	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 4.2.2.1 of TS26.511 and defined as the capability 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.
The considered scenario is the uploading and uplink streaming into the ISO/BMFF and CMAF container formats. Important aspects that are expected to be considered when evaluating a codec in the context of this:
-	Quality and Coding Efficiency:
-	The ability to compress a video sequence targeting the maximum file size and maintaining high quality.
-	The ability to compress a video stream in real time to the available uplink streaming resources.
- 	Considered settings for encoding:
-	Regular random access at least every 2 seconds, preferably more often
-	No specific encoding latency constraints are applicable
-	Encoding in this scenario is typically done as
-	Real-time encoding for social sharing
-	Offline encoding for messaging
- 	UE-based Encoding
[bookmark: _Toc41600615][bookmark: _Toc55813028][bookmark: _Toc49377039][bookmark: _Toc104459278]6.5.3	Source Format Properties
Table 6.5.3-1 provides an overview of the different source signal properties for Social Sharing and Messaging. This information is used to select proper test sequences.
Table 6.5.3-1 Source Format Properties for Social sharing scenario
	[bookmark: _Toc41600616][bookmark: _Toc55813029][bookmark: _Toc49377040]Source format properties
	Social Sharing

	Spatial resolution
	3840x2160, 1920 x 1080, 1080x1920

	Chroma format
	Y’CbCr

	Chroma subsampling
	4:2:0

	Picture aspect ratio
	16:9, 9:16

	Frame rates
	24, 25, 30 Hz
50, 60 Hz (Full HD only)

	Bit depth
	8, 10

	Colour space formats
	BT.709, BT.2020

	Transfer characteristics
	BT.709, BT.2100 (HDR)


[bookmark: _Toc104459279]6.5.4	Encoding and Decoding Constraints
Table 6.5.4-1 provides an overview of encoding and decoding constraints for H.264/AVC Full HD and H.265/HEVC for Social Sharing and Messaging scenario. This information supports the definition of detailed anchor conditions.
Table 6.5.4-1 Encoding and Decoding Configurations
	Encoding and Decoding Constraints
	General
	H.264/AVC
	H.265/HEVC

	Relevant Codec and Codec Profile/Levels
	Profile suitable for messaging content, no specific requirements.
Levels to meet the above formats
	H.264/AVC Progressive High Profile 
Level 4.2, 5.2
	H.265/HEVC Main 10 Profile  
Level 4.1, 5.1

	Random access frequency
	1 second and 10 seconds
	1 and 10 seconds
	1 and 10 seconds

	Bit rates and quality configuration
	Capped-VBR (social sharing) and VBR (messaging)
Fixed QP
	B = {5, 10,15, 20} Mbps
Capped-VBR (social sharing) and VBR (messaging)
Fixed QP
	B = {2.5, 5, 7.5,10} Mbps
Capped-VBR (social sharing) and VBR (messaging)
Fixed QP

	Bit rate parameters (CBR, VBR, CAE, HRD parameters)
	Covering a range of relevant bitrates and qualities
	No latency requirements beyond RAP so picture reordering allowed
	No latency requirements beyond RAP so picture reordering allowed

	Latency requirements and specific encoding settings
	No latency requirements
	No specific requirements

	No specific requirements


	Encoding complexity context 
	real-time encoding (social sharing), offline encoding (messaging) on mobile device, single path
	
see General
	
see General

	Required decoding capabilities
	Profile suitable for messaging content, no specific requirements.
Levels to meet the above formats
	H.264/AVC Progressive High Profile 
Level 4.2, 5.2
	H.265/HEVC Main 10 Profile  
Level 4.1, 5.1



Considerations on Media formats
0. Requirements for what?
In TS 26.140, it is stated that in order to guarantee a minimum support and compatibility between multimedia messaging capable terminals, MMS User Agent supporting specific media types shall comply with the following selection of media formats.
This means that predominantly the decoder is to be checked.
At this stage “message generation” seems out of scope. It could be considered to be added.
Recommendation:
· Focus on decoding/consumption capabilities based on downlink media streaming profiles
· Consider at a later state encoding based on uplink media streaming profile
0. Packaging and Entry Point
TS 26.140 states that Multiple media elements shall be combined into a composite single MM using MIME multipart format as defined in RFC 2046 [25]. The media type of a single MM element shall be identified by its appropriate MIME type whereas the media format shall be indicated by its appropriate MIME subtype.
However, it seems weird that no entry point for the message is defined. In order to support messaging, 
· Different entry point formats may be defined
· Signaling of the entry point format should be defined

Entry Point formats may be
1) MP4 media file with an appropriate brand to be defined, e.g. ISO8
2) An HTML-5 page
3) A glTF document (see more details in second contribution)

Packaging of media assets may be done in one of the following ways
1) All assets included in MP4 container
2) Using Multipart MIME
3) Using a gzip container

Recommendations:
1) Define 3 different entry points
2) Define packaging in MP4 container and as Multipart MIME

Timed Media Assets need to be encapsulated into a proper container format
1) MP4 container is used by default

Any other File formats or Media Synchronization and presentation formats are to be ignored.
0. Text
Recommendation
· Text is only maintained to have compatibility with SMS. 
· Any other functionality should be replaced by a more modern format such as TTML or webVTT.
0. Speech and Audio
It is recommended to not differentiate between speech and audio.
It is recommended to deprecate Synthetic audio
It is recommended that the capabilities are aligned with TS 26.511 using the default downlink profile.
[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.
0. Still Image
It is recommended to combine Still Image and bitmap graphics.
It is recommended to support a common JPEG format, likely SOF0 and SOF2.
It is recommended to recommend MIAF Basic Profile.
Additional HEIC profiles should be study as part for FS_HEVC_Profiles.
0. Video
Based on the above considerations, video is preferably aligned with TS 26.511. 
16:9 and 9:16 image formats are needed. Resolutions should be aligned with the considerations above, also in terms for video signal characteristics.
[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.
0. Timed Text and subtitles
Align with TS 26.511
[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: _Toc477180533]Digital Rights Management
Align with TS 26.511.
[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.
0.7 3D Scenes and assets
See other contributions.
Proposal
It is proposed 
· to take into account the initial considerations in this document in clause when defining the media profiles for TS 26.140 and TS26.143. 
· to prioritize development of TS 26.143 and reference TS 26.143 from TS 26.140 and 26.141.
· to align TS 26.143 to the most extent with TS 26.511, preferably referencing capabilities.
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