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1	Introduction
This proposal provides a scenario on “Glasses-free 3D Live Streaming”.

2	Discussion
Scenario  1: Glasses-free 3D Live Streaming	Comment by Thomas Stockhammer: We believe the title and scenario is confusing. This scenario should much mor considered as as messaging scenario were you exchange messages across mobile devices, possibly including a transcoding workflow. This means you basically have 2-3 subscenarios.
The following aspects are considered for a scenario:
1. Scenario name
Glasses-free 3D Live Streaming
2. Motivation for the scenario
Live Streaming services can be deployed across various platforms, including social media platforms like YouTube Live, Facebook Live, and TikTok, as well as though e-commerce platforms such as eBay and Taobao [1]. It significantly impact marketing by providing a dynamic and interactive channel to directly connect  markets and their target audiences in real time. In 2023, US livestream sales are projected to reach $50 billion, according to Coresight Research [2]. Despite this growth, traditional 2D live streaming has hit a bottleneck, to continue captivating users, it’s essential to explore a more immersive live streaming experience by incorporating beyond 2D video. 	Comment by Thomas Stockhammer: Not clear why this is needed and relevant? Propose to remove.
On the other hand, glasses-free 3D technology is relatively mature. It offers users a completely new level of visual realism and immersion. In 2024, the glasses-free 3D industry is anticipated for commercialization, with the global market valued at US$887.40 million in 2023 and projected to reach US$3.88 billion by 2033, expanding at phenomenal CAGR of 15.9% from 2023 to 2033[3].  	Comment by Thomas Stockhammer: Can we be more explicit on the display capabilities. I believe we would be ok to not exclusively focus on glasses-free, but also include HMDs and AR glasses. Also on glasses-free, a better understanding of the technology would be useful.
3. Description of the scenario 
Generic end-to-end workflow, alignment with TS 26.501/506 is expected:
[image: ]	Comment by Thomas Stockhammer: This is generally a good figure and we agree on the left hand side. It is unclear if a single camera view or multiple streams are uploaded. Also as indicated, it may be better to refer to YUV streams, and codecs today use YUV.

What is a bit unclear is the right hand side, the formats that are provided should be described more accurately.

Also, the exact processing in the cloud server is kind irrelevant, what matters are the possible formats that may be generated to be sent to the device.

So in general we have 2 scenarios
RGBD Video Streams passed through with encoding on UE
Video streams rendered/processed in cloud and provided to UE in some formats to be defined.  

Pipeline for 2D-to-Stereo 3D conversion:
 [image: ]
Beyond 2D video formats:
· RGBD
· RGB
· *AI-Generated representations: NeRF/3DGS (Under Investigation)

4. Supporting companies and 3GPP members 	Comment by Thomas Stockhammer: We are leaning towards supporting this scenario if we are able to simplify according to the above. Need to further check if we have resources to run some of the details and also after we understand better how this related to VOPS.
China Mobile
ZTE

5. Source format properties	Comment by Thomas Stockhammer: Details comments will follow after we have clarified the details in clause 2 and 3.
[
	Parameter
	Input stream (2D)
	Output stream (3D)

	Spatial resolution
	1920*1080
2560*1600
	Full Width: 3840*1080
5120*1600
Full Height: 1920*2160
2560*3200
Half Width/Height: 1920*1080
2560*1600

	Chroma Format
	Y’CbCr, RGB
	Y’CbCr, RGB

	Chroma Subsampling

	4:2:0
	4:2:0

	Aspect ratios
	16:9
16:10
	32:9 
32:10
16:9
16:10

	Frame rates
	25, 30, 60,90,120
	25, 30, 60,90,120

	Colour space formats
	BT.709, BT.2020
	BT.709,BT.2020

	Transfer Characteristics
	BT.709, BT.2020
	BT.709, BT.2020

	Bit depth
	8 bit
	8 bit

	Viewpoints
	1
	2 views for mobile phone
<tbd>


	Other signal properties

	
	


]

6. Encoding and decoding constraints and settings
[
	Parameter
	Input streams (2D)
	Output streams (3D)

	Relevant Codec and Codec Profile/Levels according to 3GPP TS (e.g., TS 26.119)	Comment by Thomas Stockhammer: We believe it is good to have anchors with multiple parallel codecs. We also consider that MV-HEVC should be evalluated in this context, but we need more work in VOPS before understanding what is supported and what is not.
	H.264/AVC Progressive 
High Profile 4.2
	H.265/HEVC Main 10 Profile

	Random access frequency
	1 second
	1 second

	Error resiliency requirements
	N/A
	N/A

	Bitrates and quality requirements
	Constant bitrates ={4,8,12} Mbps
	Constant bitrates ={4,8,12,24} Mbps

	Bitrate parameters (CBR, VBR, CAE, HRD parameters)
	4Mbps ~ 12Mbps CBR
	Half Width/Height: 4Mbps ~12Mbps
Full Width/Height: 8Mbps ~ 24Mbps 
CBR

	ABR encoding requirements (switching frequency, etc.)

	N/A
	N/A

	Latency requirements and specific encoding settings

	Low latency requirements
	Low latency requirements

	Encoding context: real-time encoding, on device encoding, cloud-based encoding, offline encoding, etc
	Real-time encoding
	Real-time encoding
Cloud-based encoding

	Required decoding capabilities

	H.264/AVC Progressive 
High Profile 4.2
	H.265/HEVC Main 10 Profile

	Synchronization requirements
	N/A
	<tbd>



]

7.  Performance Metrics and Requirements
PSNR, SSIM, SIM, BD-Rate, signal-to-noise ratio (SNR)
[Latency: 1s
Bandwidth: 100Mbit/s～1Gbit/s (evaluate the impact of  the beyond 2D video representations on the bandwidth requirements of streaming with minuscule loss probabilities)]
8. Interoperability Considerations for the application
DASH, LL-HLS
RTP
WebRTC
9. Test Sequences
<TBD>
10. Detailed test conditions
<TBD>
11. External Performance data
1. Subjective Assessment Methods for 3D Video Quality, document ITU-T P.3D-sam, International Telecommunication Union, Geneva,Switzerland, Jul. 2015.
[image: ]
2. Assessment Methods of Visual Fatigue and Safety Guideline for 3D Video, document ITU-T J.3D-fatigue, International Telecommunication Union, Geneva, Switzerland, 2015.
3. Display Requirements for 3D Video Quality Assessment, document ITU-T J.3D-disp-req, International Telecommunication Union, Geneva, Switzerland, 2015.
<FFS>
12. Additional Information
<TBD>

3	Proposal
It is proposed to document this scenario to permanent document of TR 26.956.
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Table 1 — Visibility thresholds related to left and right view asymmetries

Parameter Description Visibility threshold
Vertical disparity Vertical shift difference (local or global) 0.4%
Rotation Rotation difference between the two views 0.25°
Focal length Magnification difference 0.5%

Black level Black level difference between the two views 3%
White level White level difference between the two views 10%
Colorimetry Colorimetry difference considering RGB signals 10%
Temporal Temporal asymmetry (shooting or visualization) To be tested





