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Abstract: Using Virtual Presence glasses puts tough requirements on both video quality and the feedback loop moving head to adjust video stream accordingly. 
This contribution aims at clarify the latency and data rate requirement for Virtual presence scenario in 5.11 of the eMBB TR 

I) Background 

Phil works in a multinational company which has offices in many big cities. He has regular meetings with colleagues based in other countries. He uses to have real time 360° video communications: he wears Virtual Presence glasses, allowing to be merged in a meeting room where he can see all his other colleagues sitting around a table. He can interact with them in real time as if they were just in front of him.
II) Performance considerations
Virtual reality glasses pose tough requirements on end to end latency and resolution to get an immersive experience. To get these immersive feeling and avoid “motion sickness” symptoms like screen door effect, motion blur etc extreme low end to end latency is required between moving your head and adjusting the next video frame corresponding to the new viewing angle, which needs to be in the range of 10ms (one frame). This includes all steps in the chain e.g. tracking motion on user’s head, radio link and network latency in both directions, encoding and decoding of the virtual meeting stream. 
If the video stream of virtual meeting is composed locally at the device the latency of the network can be relaxed to the magnitude of 100ms, which is an acceptable delay for heavy interactive discussions. This results however in tough requirements for the encoding/decoding capability of a device. A middle way would be to compose the video stream close to the end user in the network giving only low latency requirement over the radio network. This also saves power and complexity on the device side. Splitting the latency budget over the different parts of the chain gives a network and radio roundtrip delay of about 3-4ms
The resolution of the video stream to feel immersion in this close proximity of the eyes gives requirement on 8k resolution. Composing the virtual meeting stream in the network results only in a single 8k stream (stereo) to be sent over the network giving approximately 250Mbps, pending on the codec type used. If on the other hand the composing of the virtual meeting stream is handled locally at every device, all streams need to be sent to all participants giving roughly 2Gbps for 8 participants. 

Composing of the virtual meeting stream is made at the server giving strict latency and modest band width requirements 


If composing of the video meeting stream is managed locally latency requirement are modest but high bandwidth is needed. 
***** BEGIN 1st CHANGE *****
[bookmark: _Toc429665405]
5.11	Virtual presence
[bookmark: _Toc429665406]5.11.1	Description
The goal is to provide interactive services for high data rate zones (e.g. Office environments) as described in section 3.2.1 of the NGMN 5G White Paper [2].
A use case can be:
Phil works in a multinational company which has offices in many big cities. He has regular meetings with colleagues based in other countries. He uses to have real time 360° video communications: he wears Virtual Presence glasses, allowing to be merged in a meeting room where he can see all his other colleagues sitting around a table. He can interact with them in real time as if they were just in front of him.
Phil is alone in his office and wears special glasses. His office is equipped with cameras for transmitting his video to the network.
Phil actives a communication with the virtual presence conference bridge in order to initiate a 360° video communication with all his colleagues.
There is a trade off between very low latency and modest bandwidth requirement vs. modest latency and high bandwidth requirement pending on where the composing of the virtual meeting stream is located.

[bookmark: _Toc429665407]5.11.2	Potential Service Requirements
The system shall provide high bandwidth (bidirectional) and low latency. In Office environments, this implies also a full indoor coverage.
The roundtrip delay shall be in the magnitude of 2-4 ms with a bandwidth capable of running an 8k stereo video stream [250Mbps] uplink and downlink.

Note: The above requirement is in a virtual presence scenario where composing the ”virtual meeting room” is located in the network. 


[bookmark: _Toc429665408]5.11.3	Potential Operational Requirements

***** END OF CHANGE *****
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