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	Reason for change:
	The VR technologies are undergoing essential evolution from entry-level VR to advanced VR and further to ultimate VR.

There are many parameters that can impact the user experienced data rate related to the video stream transmission from the VR device to the image processing server and back, such as:

Display resolution, 2D or 3D, normal view or panorama view, the codec type for the video processing, the color space and sampling algorithm, the video pattern, etc.

The required user data rate value currently proposed at 250 Mbps seems to represent the lower bound (entry-level) of a value needed to support Virtual Reality with a given motion-to-photon latency of 7-15ms. 

As it is illustrated in the example table below the based on the recent IETF performance study on augmented and virtual reality, in order to support VR enhancements from the user experience point of view a more realistic and future proof value for user data rate should be around 1 Gbps.
Type 

Ultimate VR (24K 3D Video)
Resolution 360 degree video
23040*11520
Head-Mounted

Display (HMD) resolution/view angle
7680*7680/120
Pixels per degree
64
Color depth bits 
12
Average compression ratio for video
350 
Frames per second 
120
Mean Bit Rate

3.28 Gbps

Peak bit rate

38.2 Gbps

Ratio between HMD/Whole 360 video

0.222

User experienced data rate

720 Mbps



	
	

	Summary of change:
	It is proposed to change the required user data rate value from 250Mbps to the value of 1Gbps.

	
	

	Consequences if not approved:
	Underestimated KPI value for VR data rate does not give a realistic picture of what is coming.
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* * * Start of 1st change * * * 

7.2.3
Other requirements

Audio-visual interaction is characterised by a human being interacting with the environment or people, or controlling a UE, and relying on audio-visual feedback. In the use cases like VR and interactive conversation the latency requirements include the latencies at the application layer (e.g., codecs), which could be specified outside of 3GPP.
To support VR environments with low motion-to-photon capabilities, the 5G system shall support:

-
motion-to-photon latency in the range of 7-15ms while maintaining the required user data rate of [1Gbps] and

-
motion-to-sound delay of [<20ms].

NOTE: 
The motion-to-photon latency is defined as the latency between the physical movement of a user's head and the updated picture in the VR headset. The motion-to-sound latency is the latency between the physical movement of a user's head and updated sound waves from a head mounted speaker reaching their ears.
To support interactive task completion during voice conversations the 5G system shall support low-delay speech coding for interactive conversational services (100 ms, one way mouth-to-ear).

Due to the separate handling of the audio and video component, the 5G system will have to cater for the VR audio-video synchronisation in order to avoid having a negative impact on the user experience (i.e. viewers detecting lack of synchronization). To support VR environments the 5G system shall support audio-video synchronisation thresholds:

· in the range of [125ms-5ms] for audio delayed and

-
in the range of [45ms-5ms] for audio advanced. 
* * * End of 1st change * * * 
