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1
Introduction
This document provides a first collection on bitrates and traffic characteristics for AR/VR/XR. 

2
Considerations on the LS from SA1
For the LS from SA1

Referring to this clause: 
“[CPR.P-003] [x] Gbps supporting visual content (e.g. VR based or high definition video) with 4K, 8K resolution and up to120fps content.  Editor Note: Exact peak data rate is waiting for SA4 response.”
Referring to the use cases:

· Use Case 1: One people could communicate with other people from other places with some special devices, e.g. Virtual Presence glasses;
· Use Case 2: One people could communicate with his classmates and teachers via virtual presence glasses when he could not attend the classes because of e.g. surgery.
· Use Case 3: One person could use his lightweight VR headset (where the VR headset is physically lighter and less computationally capable than a full VR headset) to watch the VR videos locally stored in his smartphone, or the VR videos transmitted from cloud.
1. Use Case 1 & 2:
a) We believe that these cases are potentially relevant, and we have similar ones in the context of the XR-5G study item

b) It is unclear to what extent this is using a sidelink/d2d communication

c) The use cases would be supported by different architectures and depending on the architecture, the requirements for the signal would be different. Examples are:

a. Viewport independent 6DOF streaming

i. In this case we have indication from the workshop and from Qualcomm demos that based on today’s equipment and the one available over the next 2-3 years, around 100 Mbit/s are sufficient. This allows 2k per eye streaming at 90 fps
ii. The requirements may increase (higher resolution and frame rate), but with the advance of new compression tools, this may be compensated

iii. Also note that the technologies are typically built based on adaptive streaming can adjust quality to the available bitrate to a large extent

iv. The latency requirements are not stringent per se, but you need to support TCP based streaming

b. Viewport dependent 3DOF/6DOF Streaming

i. In this case the client selects the proper signal or combination of signals (e.g. tiles) from the server.
ii. Such approaches reduce the required bitrate compared to the one from above by a factor of 2 to 4 likely.

iii. Also note that the technologies are typically built based on adaptive streaming can adjust quality to the available bitrate to a large extent

iv. The latency requirements are a bit stricter, but generally a combination/tradeoff of bitrates and latencies. We know that updated requests in the range of 200ms are possible on HTTP/TCP level.

c. Split Rendering

i. Again in this case multiple different architectures exist
ii. Assuming a typical architecture with pixel streaming (pre-rendering in the network) and time-warp is done in the device we know from our own experiments that with H.264/AVC the bitrates are in range of 50 MBit/s, but we expect that this can be reduced to lower with improved compression. Better quality may compensate this. We also know that this is both content and situation dependent

iii. If other ways of split rendering are used, for example where the rendering is more towards 3D video representations, we can expect similar bitrates, but it may also be a tradeoff between complexities, bitrates, latencies and so on. SA4 will study different architectures.

d) Based on those discussions, we believe that anything beyond 100 Mbit/s as requirements for realistic bitrates is not justified, but we expect more conclusions from the SA4 study.

2. Use Case 3:

a) Assuming an uncompressed or a very lightly compressed signal, you use today 4 lanes of DP, no compression, several Gbit/s. With compression you may get to 1 Gbit/s or even more.

b) We do not see this being the case any time soon, if at all. There is no indication that VR headsets will be wirelessly connected for multiple reasons. 

a. The connectivity today is USB-C. This is not only an issue of the bitrate, it is also a matter of continuous power-supply and so on.

b. Secondly, if you would do wireless, then getting a signal in place for non-line of sight at this bitrate is basically impossible. LoS is also not very suitable as you typically would have your puck or phone in your pocket or bag

c. Thirdly, the bitrates itself are very very high and very hard to achieve wirelessly

d. Latencies are also quite sensitive and overall you get back into the discussion on how much of the rendering you do on the phone/puck and how much you do on device. Today we assume tat that the devices will be render and tracking only.

e. Finally, it is unclear if this connectivity is a 5G use case at all. It would be more a wirelessHDMI or Bluetooth replacement. 
3
Collection of Bitrate Figures from XR Workshop

This clause collects some bitrate figures that where provided during the XR Workshop. A more detailed summary is provided in S4.190710.
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· Referring to a Split Rendering type of use case

· Modern VR System needs 450 MPIX/S (3024 x 1680 @ 90 fps)
· This roughly is equivalent to a 4K video (3840 x 2160 @ 50 fps)

·  The resulting bitrates for this according to S4-190706 are
· AVC: 35 – 50 Mbit/s

· HEVC: 18-25 Mbit/s

· EVC: 15-20 Mbit/s

· VVC: 10-15 Mbit/s
MPEG PCC Presentation

· V-PCC: 100000 points@30fps ( 1Mbit/s

· G-PCC: 100000 points @10fps ( 24 Mbit/s lossless

VR-IF Presentation
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· The table is quite unconditioned and may lead to confusion. It is unclear where it comes from.
Volumetric Streaming from 8i
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4
Proposal

It is proposed to take this information into account in TyTrac, but also collect more information on this matters, especially also for other type of XR/AR/VR architectures.

�	Dr. Thomas Stockhammer, tsto@qti.qualcomm.com
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