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=====  CHANGE  =====
[bookmark: _Toc41600573][bookmark: _Toc55812980][bookmark: _Toc41600612][bookmark: _Toc55813025]6.5	Scenario 4: Messaging and Social Sharing
[bookmark: _Toc41600613][bookmark: _Toc55813026]6.5.1	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™ [25]
0. The maximum size of the video that you can share is 16 MB.
0. 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.
1. YouTube™ [26]
1. H.264/AVC is the recommended codec with the following settings
0. Progressive scan
0. High Profile
0. 2 consecutive B frames
0. Closed GOP. GOP of half the frame rate.
0. CABAC
0. Variable bitrate. No bitrate limit required, though we offer recommended bit rates below for reference
0. Chroma subsampling: 4:2:0
1. Resolution Formats: 360p, 480p, 720p, 1080p, 1440p, 2160p
1. Both SDR and HDR are possible
1. The standard aspect ratio is 16:9 
1. Facebook Live ™ [27]. To live stream on Facebook™, these video format guidelines are provided:
2. Recommended max bit rate is 4000 Kbps (4 mbps).
2. Max: 1080p (1920x1080) resolution, at 60 frames per second.
2. An I-frame (keyframe) must be sent at least every 2 seconds throughout the stream.
2. H264 encoded video.
1. TikTok™ [28], some video restrictions
3. Upload from Android, up to 72 MB at most. upload videos from iOS up to 287.6 MB.
3. Video dimensions should be 1080 x 1920
3. MP4 or MOV file format. Video should be H.264/AVC encoded
1. Snapchat™ [25][2)], The latest information from 2018
4. Recommended size: 1080 by 1920 pixels (9:16 aspect ratio)
4. 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].
[bookmark: _Toc41600614][bookmark: _Toc55813027]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.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: _Toc41600615][bookmark: _Toc55813028]6.5.3	Source Format Properties
Table 6.5-1 provides an overview of the different source signal properties for Social Sharing and Messaging. This information is used to select proper test sequences.
Table 6.5-1 Social sharing and source format properties
	Source format properties
	Social Sharing

	Spatial resolution
	1920 x 1080
(Permitted encoding 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)


[bookmark: _Toc41600616][bookmark: _Toc55813029]6.5.4	Encoding and Decoding Constraints
Table 6.5-2 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 6.5-2 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: _Toc41600617][bookmark: _Toc55813030]6.5.5	Performance Metrics
All metrics as defined in clause 5.5 apply.
tbd
[bookmark: _Toc41600618][bookmark: _Toc55813031]6.5.6	Interoperability Considerations
tbd
[bookmark: _Toc41600619][bookmark: _Toc55813032]6.5.7	Selected Reference Sequences
Table 6.5.7-1 provides the selected reference sequences for this scenario. Keys are identified to refer to the sequences in the context of the scenario. The sequences are named and a reference to the details of the sequence is provided. A justification is provided, why this sequence is selected.

Table 6.5.7-1 Selected Reference Sequences for Social sharing and messaging
	Key
	Name
	Reference
	Justification/Comment

	S4-R1
	tbd
	Annex C.X
	

	S4-R2
	tbd
	Annex C.X
	

	S4-R3
	tbd
	Annex C.X
	

	S4-R4
	tbd
	Annex C.X
	

	S4-R4
	tbd
	Annex C.X
	

	S4-R4
	tbd
	Annex C.X
	



6.5.8	Anchor Generation Details
6.5.8.1	Overview
This clause provides details on how to generate the anchors for the Social sharing and messaging Scenario.
6.5.8.2	H.264/AVC Anchors
6.5.8.2.1	Overview
Table 6.5.8.2.1-1 provides an overview of the H.264/AVC anchor tuples. Keys are identified to refer to the anchors in the context of the scenario.
Table 6.5.8.2.1-1 Anchor Tuple generation with H.264/AVC for Social sharing and messaging
	Key
	Clause
	Reference Sequence
	Reference Encoder
	Configuration
	Variations

	S4-A1-264
	6.5.8.2.2
	S4-R1
	JM19.0
	JM-01
	QP = [17, 20, 23, 26, 29, 32]

	S4-A2-264
	6.5.8.2.2
	S4-R2
	JM19.0
	JM-02
	QP = [17, 20, 23, 26, 29, 32]

	S4-A3-264
	6.5.8.2.2
	S4-R3
	JM19.0
	JM-03
	QP = [17, 20, 23, 26, 29, 32]

	
	
	
	
	
	


6.5.8.2.2 One second intra
This anchor tuple produces an anchor over 60 seconds with a typical configuration of H.264/AVC:
· Profile H.264/AVC Progressive High-Profile Level 4.0 [7]
· Random access at 1 second interval
· Fixed QP settings
· IPPPP structures
6.5.8.3 	H.265/HEVC Anchors
6.2.8.3.1	Overview
Table 6.5.8.3.1-1 provides an overview of the H.265/HEVC anchor tuples. Keys are identified to refer to the anchors in the context of the scenario.
Table 6.5.8.3.1-1 Anchor Tuple generation with H.265/HEVC for Social sharing and messaging Scenario
	Key
	Clause
	Reference Sequence
	Reference Encoder
	Configuration
	Variations

	S1-A1-265
	6.2.8.3.2
	S1-R1
	JM19.0
	HM-01
	QP

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


6.2.8.2.2 S4-A1-265
<Explanation what this anchor is important for>
6.5.7	Test Sequences
Tbd
https://photos.app.goo.gl/6QrmTTMoizVtxAoQA
[bookmark: _Toc41600620][bookmark: _Toc55813033]6.5.8	Detailed Test Conditions
tbd
[bookmark: _Toc41600621][bookmark: _Toc55813034]6.5.9	External Performance Data
No external performance data on Social Sharing and Messaging Anchors are available.
tbd
[bookmark: _Toc41600622][bookmark: _Toc55813035]6.5.10	Additional Information
No additional information is available.
Tbd

6.2	Scenario 1: Full HD Streaming
[bookmark: _Toc41600574][bookmark: _Toc55812981]6.2.1	Motivation
The 2020 Mobile Internet Phenomena Report from Sandvine [9] shows that mobile video downstream traffic accounts for more than 65% of the global application category traffic share.
According to Ericsson mobility report [10], video traffic in mobile networks is forecast to grow by around 30 percent annually through 2025 to account for three-quarters of mobile data traffic, from slightly more than 60 percent in 2019. The video traffic growth is driven by the increase of embedded video in many online applications, growth of video-on-demand (VoD) streaming services in terms of both subscribers and viewing time per subscriber, and the evolution toward higher screen resolutions on smart devices. All of these factors have been influenced by the increasing penetration of video-capable smart devices.
Furthermore, while UHD and 4K are trendy formats, the main application for mobile streaming is Full HD with 1080p at 50 or 60 frames per second is expected to be the format of choice for mobile streaming at scale. The distribution version may be downsampled to support adaptive bitrate streaming, possibly with High Dynamic Range (HDR) support. For detailed discussion please refer to the presentation at the DASH-IF Workshop Dec 2019 [11].
In terms of distribution, while in the past, streaming video was delivered primarily via RTMP or RTP, fewer and fewer devices support these aging protocols each year. Instead, the latest web standards support built-in video playback and HTML5 is now by far the preferred method for video playback. And adaptive bitrate protocols dominate the distribution. According to the developer report [12], adaptive bitrate streaming through HLS/DASH, using the CMAF/DASH based segment formats, provide vast majority for streaming video. The distribution is used for On-Demand and Live Streaming.
[bookmark: _Toc41600575][bookmark: _Toc55812982]6.2.2	Description of the Anticipated Application
In the context of 3GPP services, 5G Media Streaming [13] as well as the TV Video Profiles [3] are specifications addressing this streaming scenario. Both, 5G Media Streaming [13] and TV Video Profiles [3] builds on CMAF-based Segment formats and DASH distribution. From TS 26.116, the following operation points may be considered in scope of the Full HD Streaming Scenario (pending availability of appropriate test content):
-	H.265/HEVC Full HD HDR, see TS26.116 [3] clause 4.5.3.
-	H.264/AVC Full HD, see TS26.116 [3] clause 4.4.3.
-	H.265/HEVC Full HD, see TS26.116 [3] clause 4.5.5.
-	H.265/HEVC Full HD HDR HLG, see TS26.116 [3] clause 4.5.7.
These operation points are further informed by relevant operational experience with commercially available encoders and decoders.
The considered scenario is the distribution of content through DASH/CMAF based streaming. Important aspects that are expected to be considered when evaluating a codec in the context of this:
-	Quality and Coding Efficiency:
-	High and uninterrupted visual quality, taking into account the service constraints.
-	Any savings can provide significant benefits due to the expected large volume of the traffic either in quality or network utilization.
- 	Adaptive Bitrate streaming:
-	Multiple bit rates are provided, typically with a ladder of 30–50% to permit bandwidth adaptation. The use of constant bit rate (CBR) encoding maximises reuse of a common ladder of encoded representations across multiple distribution networks. The use of capped variable bit rate (VBR) encoding allows the bit rate to be varied according to the difficulty of the source material while maintaining the ability to distribute the encoded representations through distribution networks with fixed capacity. This also maximises reuse of a common ladder across multiple distribution networks.
-	CMAF Fragments of size typically in the range of 1–6s to permit seamless switching for bit rate adaptation.
-	Regular Random Access, typically every 1–2 seconds according to TS 26.116 [3]. To achieve clean switching in both sound and picture when moving between different encoded representations in the ladder, 3.84 seconds enables video segment boundaries to be aligned with an integer number of audio Access Units, if a 50fps video signal and 48kHz audio signal is used.
-	Encoding in this scenario is typically done as
-	Live and On-Demand distribution and encoding
- 	Server and Cloud-based Encoding
-	No specific encoding latency constraints
[bookmark: _Toc41600576][bookmark: _Toc55812983]6.2.3	Source Format Properties
Table 6.2-1 provides an overview of the different source signal properties following the information from TS26.116 [3]. This information is used to select proper test sequences.
Table 6.2-1 Source Format Properties for different operation point
	Source Format Properties
	H.264/AVC Full HD
	H.265/HEVC Full HD
	H.265/HEVC Full HD HDR
	H.265/HEVC Full HD HLG

	Spatial resolutions
	1920 × 1080
(Permitted Distribution formats: 1920 × 1080, 1600 × 900, 1280 × 720,
960 × 540, 854 × 480, 640 × 360,426 × 240)

	Chroma Format
	Y'CbCr

	Chroma Subsampling
	4:2:0

	Picture Aspect ratios
	16:9

	Frame rates
	24; 25; 30; 50; 60; 24/1.001; 30/1.001; 60/1.001 Hz

	Bit Depth
	8
	8, 10
	10
	10

	Colour space formats
	BT.709 [14]
	BT.709 [14]; BT.2020 [15]
	BT.2020 [15]
	BT.2020 [15]

	Transfer Characteristics
	BT.709 [14]
	BT.709 [14]; BT.2020 [15]
	BT.2100 [16] PQ
	BT.2100 [16] HLG



[bookmark: _Toc41600577][bookmark: _Toc55812984]6.2.4	Encoding and Decoding Constraints
Table 6.2-2 provides an overview of encoding and decoding constraints for H.264/AVC Full HD and H.265/HEVC Full HD Profiles. This will support the definition of detailed test conditions.
Table 6.2-2 Encoding and Decoding Configurations
	Encoding and Decoding Constraints
	H.264/AVC Full HD
	H.265/HEVC Full HD

	Relevant Codec and Codec Profile/Levels according to TS26.116 and TS26.511.
	H.264/AVC Progressive High Profile Level 4.2 [7]
	HEVC/H.265 Main-10 Profile 
Main Tier Level 4.1 [8]

	Random access frequency
	1 second, 3.84 seconds
	1 second, 3.84 seconds

	Error resiliency requirements
	None
	None

	Bit rates and quality configuration
	QP, for example [20, 23, 26, 29]
	[bookmark: _Hlk36584825]QP for example [23[footnoteRef:2], 25, 28, 31, 34] [2: ] 


	Bit rate parameters (CBR, VBR, CAE, HRD parameters)
	Fixed QP
CBR 8–12 Mbit/s
VBR capped at 12 Mbit/s
others
	Fixed QP
CBR 5–8 Mbit/s
VBR capped at 12 Mbit/s
others

	ABR encoding requirements (switching frequency, etc.)
	1 second
ABR through multiple QPs
	1 second
ABR through multiple QPs

	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, cloud-based encoding, offline encoding, etc.
	real-time encoding, cloud-based encoding, offline encoding, etc.

	Required decoding capabilities
	H.264/AVC Progressive High Profile Level 4.2 [7]
	HEVC/H.265 Main-10 Profile 
Main Tier Level 4.1 [8]



[bookmark: _Toc41600578][bookmark: _Toc55812985]6.2.5	Performance Metrics
All metrics as defined in clause 5.5 apply.
[bookmark: _Toc41600579][bookmark: _Toc55812986]6.2.6	Interoperability Considerations
In order to use a codec in the context of 5G Media Streaming services in TS 26.511 and for TV Video profiles in TS 26.116, the following list provides a set of potentially relevant interoperability aspects for Full HD Streaming:
1. The receiver requirements on elementary stream level, in particular the profile/level and additional considerations.
2. The encapsulation of an elementary stream into an ISO Base Media File Format track 
3. The definition of a CMAF media profile.
4. The static mapping of parameters to a DASH MPD, in particular to the MPD parameters, such as @mimeType, @codecs, etc
5. The dynamic mapping of parameters to a DASH MPD from a CMAF Master Header, in particular to the MPD parameters, such as @width, @height, etc.
6. All MPD-level signalling for the codec to support capability discovery
7. Encryption requirements and recommendations.
8. Capability discovery options, for example mapping to HTML-5, MSE and media capability APIs.
9. Source Buffer Initialization Requirements.
10. Playback Requirements, for example by referencing CTA WAVE Specifications
11. Relation to other specifications, such as in DVB, ATSC, MPEG, ETSI, etc.
For additional details, please refer to TS 26.116 and TS 26.511.
[bookmark: _Toc41600580][bookmark: _Toc55812987]6.2.7	Selected Reference Sequences
Table 6.2.7-1 provides the selected reference sequences for this scenario. Keys are identified to refer to the sequences in the context of the scenario. The sequences are named and a reference to the details of the sequence is provided. A justification is provided, why this sequence is selected.
Table 6.2.7-1 Selected Reference Sequences for Full HD Scenario
	Key
	Name
	Reference
	Justification/Comment

	S1-R1
	<add>
	Annex C.X
	<add>

	
	
	
	

	
	
	
	

	
	
	
	



[bookmark: _Toc41600583][bookmark: _Toc55812990]6.2.8	Anchor Generation Details
[bookmark: _Toc41600584][bookmark: _Toc55812991]6.2.8.1	Overview
This clause provides details on how to generate the anchors for the Full HD Scenario.
[bookmark: _Toc41600585][bookmark: _Toc55812992]6.2.8.2	H.264/AVC Anchors
6.2.8.2.1	Overview
Table 6.2.8.2.1-1 provides an overview of the H.264/AVC anchor tuples. Keys are identified to refer to the anchors in the context of the scenario.
Table 6.2.8.2.1-1 Anchor Tuple generation with H.264/AVC for Full HD Scenario
	Key
	Clause
	Reference Sequence
	Reference Encoder
	Configuration
	Variations

	S1-A1-264
	6.2.8.2.2
	S1-R1
	JM19.0
	JM-01
	QP

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


6.2.8.2.3 S1-A1-264
<Explanation what this anchor is important for>
6.2.8.3 H.265/HEVC Anchors
6.2.8.2.1	Overview
Table 6.2.8.2.1-1 provides an overview of the H.265/HEVC anchor tuples. Keys are identified to refer to the anchors in the context of the scenario.
Table 6.2.8.2.1-1 Anchor Tuple generation with H.265/HEVC for Full HD Scenario
	Key
	Clause
	Reference Sequence
	Reference Encoder
	Configuration
	Variations

	S1-A1-265
	6.2.8.3.2
	S1-R1
	JM19.0
	HM-01
	QP

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


6.2.8.3.2 S1-A1-265
<Explanation what this anchor is important for>
[bookmark: _Toc41600587][bookmark: _Toc55812994]6.2.9	External Performance Data
No external performance data on Full HD Anchors are available.
[bookmark: _Toc41600588][bookmark: _Toc55812995]6.2.10	Additional Information
No additional information is available.

=====  CHANGE  =====
[bookmark: _Toc55813088]C.X		Messaging Sequences
[bookmark: _Toc55813089]C.X.1 	Overview
[bookmark: _Toc55813090]https://photos.app.goo.gl/6QrmTTMoizVtxAoQA
C.X.2	Powder
[bookmark: _Toc55813091]C.X.2.1	Introduction
A donated sequence with outdoor filming.
[image: ]
Figure C.X.2-1: Screenshot of Powder sequence

[bookmark: _Toc55813092]C.X.2.2	Reference sequence properties
[image: ]
[bookmark: _Toc55813093]C.X.2.3	Copyright information
This material has been recorded by the Thomas Stockhammer, who owns the copyright. Thomas Stockhammer (licensor) has licensed it under the Creative Commons Attribution 4.0 license (https://creativecommons.org/licenses/by/4.0/). In short, this means you can freely reuse and distribute this content, also commercially, for as long you provide a proper attribution.

=====  CHANGE  =====
Annex D
Reference Configurations
D.1	Introduction
tbd
D.2		H.264/AVC JM19.0 Reference Configurations
D.2.1 	JM-01: Low-latency
Add details
D.3		H.265/HEVC HM16.22 Reference Configurations






D.3.1 	HM-01: Low-latency
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