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[bookmark: _Toc37326143]4.3	5G Media Streaming
4.3.1	Downlink Streaming
Ffs
4.3.2	Uplink Streaming
The detailed requirements for uplink streaming for 5G Media Streaming and the codec requirements are defined in 3GPP TS 26.511 [13]. For video encoding the support for HEVC-FullHD-Enc as defined in clause 4.2.2.2 of TS26.511 [13] is required together with the the sender requirements for HEVC-FullHD-Enc Operation Point, i.e. real-time encoding. Encapsulation is based on the Common Media Application Format (CMAF) as defined in ISO/IEC 23000-19 [F].
-	 

[bookmark: _Toc37326146]=====  CHANGE  =====
4.6	Interoperability PrerequisitesMessaging Services
3GPP TS 26.140 [H] specifies the media types, formats and codecs for the MMS within the 3GPP system. The document extends to codecs for speech, audio, video, still images, bitmap graphics, and other media in general, as well as scene description, multimedia integration and synchronization schemes.
Specifically, for video, the following capabilities are defined
H.264 (AVC) Constrained Baseline Profile (CBP) Level 1.3 is required to be supported.
-	H.264 (AVC) High Profile Level 3.1 with frame_mbs_only_flag=1 is recommended to be supported by MMS clients supporting HDTV video content at a resolution of 1280x720 (720p) with progressive scan at 30 frames per second. 
-	H.265 (HEVC) Main Profile, Main Tier, Level 3.1 decoder is recommended to be supported
The specification has not been updated since 2014.
<document the summary of the interoperability requisites>
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[bookmark: _Toc37326154]6.X	Scenario X: Messaging and Social Sharing
[bookmark: _Toc37326155]6.X.1	Motivation
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. WhatApp™ [A]
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™ [B]
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 ™ [C]. 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™ [D], 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™ [A][E], 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 [G] 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 [J].
[bookmark: _Toc37326156]6.X.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.X.1, it is also recommened 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 recommened to take into account the HEVC-UHD-Enc capabilities as defined in TS26.511 [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: _Toc37326157]6.X.3	Source Format Properties
[bookmark: _Toc37326158]Table 6.X-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.X-1 Social sharing and source format properties
	Source format properties
	Social Sharing

	Spatial resolution
	1920 x 1080
(Permitted distribution formats: 1920 × 1080, 1280 × 720, 854 × 480)

	Chroma format
	Y’CbCr

	Chroma subsampling
	4:2:0

	Picture aspec ratio
	16:9

	Frame rates
	25, 30, 50, 60 Hz

	Bit depth
	8, 10

	Colour space formats
	BT.709, BT.2020

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


6.X.4	Encoding and Decoding Constraints
Table 6.X-2 provides an overview of encoding and decoding constraints for Social sharing and messaging category using AVC and HEVC codecs. This will support the definition of detailed test conditions. 
Table 6.X-2 Encoding and Decoding Configurations for Social sharing and messaging
	Encoding and Decoding Constraints
	AVC HD
	HEVC HD 

	Relevant Codec and Codec Profile/Levels according to TS26.116 and TS26.511.
	H.264/AVC Main Profile 
Level 4.0 [X]
	H.265/HEVC Main-10 Profile  
Level 4.0 [8]

	RAP period
	1 and 5 seconds
	1 and 5 seconds

	Bit rate parameters (CBR, VBR, CAE, HRD parameters)
	B = {0.5, 1, 2, 5} Mbps
Capped-VBR (social sharing) and VBR (messaging)
Fixed QP
	B = {0.5, 1, 2, 5} Mbps
Capped-VBR (social sharing) and VBR (messaging)
Fixed QP

	Latency requirements and specific encoding settings
	No latency requirements beyond RAP so picture reordering allowed
	No latency requirements beyond RAP so picture reordering allowed

	Encoding complexity context 
	real-time encoding (social sharing), offline encoding (messaging)
	real-time encoding (social sharing), offline encoding (messaging).

	Required decoding capabilities
	H.264/AVC Main Profile 
Level 4.0 [X]
	H.265/HEVC Main-10 Profile 
Level 4.0 [8]



[bookmark: _Toc37326159]6.X.5	Performance Metrics
tbd
[bookmark: _Toc37326160]6.X.6	Interoperability Considerations
tbd
[bookmark: _Toc37326161]6.X.7	Test Sequences
Tbd
https://photos.app.goo.gl/6QrmTTMoizVtxAoQA
[bookmark: _Toc37326164]6.X.8	Detailed Test Conditions
tbd
[bookmark: _Toc37326168]6.X.9	External Performance Data
tbd
[bookmark: _Toc37326169]6.X.10	Additional Information
tbd



