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1 Introduction

During SA4#107 the New Study Item on “Feasibility Study on Extensions to Typical Traffic Characteristics” in S4-200334 was agreed and afterwards approved in by SA plenary #87 in SP-200054.

The objective of the study is as follows:

· Collect and document traffic characteristics including for different services, but not limited to

· Downlink data rate ranges 

· Uplink data rate ranges 

· Maximum packet delay budget in uplink and downlink 

· Maximum Packet Error Rate, 

· Maximum Round Trip Time

· Traffic Characteristics on IP level in uplink and downlink in terms of packet sizes, and temporal characteristics. XR Services and Cloud Gaming based on the initial information documented in TR26.928 including. 

· Collect additional information, such as codecs and protocols in use.

· Provide the information from above at least for the following services (initial services) 

· Viewport independent 6DoF Streaming

· Viewport dependent 6DoF Streaming 

· Simple Single Buffer split rendering for online cloud gaming

· Cloud gaming

· MTSI-based XR conversational services

· Identify additional relevant XR and other media services and document their traffic characteristics

· Document additional developments in the industry that impact traffic characteristics in future networks

· Identify the applicability of existing 5QIs/PQIs for such services and potentially identify requirements for new 5QIs/PQIs or QoS related parameters.

· Communicate with other 3GPP groups and external organizations on relevant aspects related to the study. 

This document specifically addresses Viewport dependent streaming.
2 Background

Attached to this document, please find a paper from IBC 2017 addressing network optimizations for VR Streaming. A person close to the authors has provided information beyond the paper.
3 Feedback based on Paper

Feedback based on the paper for 3DoF Viewport dependent Streaming:
· Downlink data rate ranges

· for tiled streaming, 4K around 5 Mbit/s, up to 10. 

· 8K between 10 and 13, but can go under for static scenes and over for dynamic ones. 

· 5.5K stereo is the same as 8K mono. 

· Interestingly, for tiled streaming 360 or 180 make little difference if the viewport is the same. 

· Uplink data rate ranges 
· for 4K up to 70 Mbit/s, 

· for 8K up to 120 or 150. 

· This is all using HEVC. It makes little sense to use AVC if there is a choice. Doing 8K in AVC is hard to start with.

· Maximum packet delay budget in uplink and downlink ( for mass distribution I don’t care about the uplink much as long as the delay is not too jittery. Relate this to the segment size in an HLS pull – 2 secs is a good target segment size. 

· Maximum Packet Error Rate, ( for mass distribution applications, preferably use something reliable, like HLS push or pull or a proprietary reliable transport. 

· Maximum Round Trip Time 

· for viewport-dependent, minimizing round-trip is crucial especially with head motion. That said there are no maximums. 

· There is a degradation as it increases. You should think in the order of frame duration, and know that head motion is about 500 degrees per second max, so 60 msec per tile, and that eyes also take some 60 msec to adapt to a new position, so you have a few frames to work with.

4 Proposal
It is proposed to take the above information into account and add the relevant information to the permanent document and prepare a draft CR for TR26.925.[image: image1.png]
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