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1 Introduction
3GPP TSG SA WG4 informed 3GPP TSG RAN WG1 on the recent progress for the modelling of XR Traffic for the purpose of evaluating the performance of XR application and traffic on 5G Systems and in particular the new radio in S4-201620.

SA4 has carried out work for the modelling of:
· VR2: “Split Rendering: Viewport rendering with Time Warp in device”

· AR2: “XR Conversational”

· CG: Cloud Gaming

The detailed modelling proposal is provided in the attached documents, namely

· S4aV200640 [FS_XRTraffic] Summary of XR Traffic Models for RAN1 and Open Issues

· S4aV200634 [FS_XRTraffic] Traces and Configurations for VR2, CG and AR2

The modelling is supporting traces and software modules, as well as well-defined interface definitions. 
It is observed that RAN1 may prefer the use of statistical models for the purpose of doing simulations. SA4 was not yet able to complete a statistical model from the traces, but SA4 should be willing to support other 3GPP groups to come to good system designs for challenging and promising applications such as XR.

In this document we discuss why traces have advantages over statistical models, but also how we can use traces to define statistical models.

2 What are traces?

Packet traces are defined in csv files.

For each packet in the delivery, the following information is provided. The below is slightly generalized in order to address different use cases.

	Name
	Type
	Semantics

	number
	BIGINT
	Unique packet number in the delivery

	time_stamp_in_micro_s
	BIGINT
	Availability time of packet for next processing step relative to start time 0 in microseconds (0 means lost).

	size
	BIGINT
	packet size in bytes.

	user_id
	BIGINT
	assigns an id to the user in order to differentiate

	buffer
	BIGINT
	The associated eye buffer 1=left 2=right

In general, differentiates application traffic for different buffers, for example audio, video, left eye, right eye. For example mapped to port or track.

	delay
	BIGINT
	Delay observed of the packet in the last processing step (-1 means lost)

	render_timing
	BIGINT
	the rendering generation timing associated to the media included in the packet.

	number_in_unit
	BIGINT
	The number of the packet within the unit (slice), start at 1

	last_in_unit
	BIGINT
	Indicates if this is the last packet in the slice/unit 0=no, 1=yes 

	type
	BIGINT
	The data type of the unit 

0 unknown

For video 1=intra 2=inter

	importance
	BIGINT
	assigned relative importance information (higher number means higher importance)


Traces can be obtained from either detailed system simulation or by measurements on real applications. 

SA4 developed models to create traces for different configurations.
3 Traces vs. Statistical Models

Traces include the following information:
· Time series of packets

· Size of packets

· Association to the application
· Additional "metadata"

Statistical information can only extract a subset of the above, typically only first order statistics or lower order statistics. However, one can always use traces to run statistical fitting and training to generate statistical models. But they need to not oversimplify and in particular the modelling cannot impact system design. We heard an extreme in RAN1
Someone said in the context of RAN1 simulations, that 

"RAN1 should prefer simple statistical models instead of accurate traces, because a statistical models can be used more easily be used to optimize the radio whereas a traces are too unpredictive 🙈 !”

This is very counter-productive and we need to make sure that key aspects in the traces are considered. Secondly, we consider traces to represent time correlations. Thirdly, traces can be used to assign application packets and importance and relevance on the application impact. There are many reasons why traces can provide significantly better information.

The decision to use statistical models should always consider that there is a simplification done and the simplification cannot be disregarded when the simplification impacts the system design.
4 From Traces to Statistical Models

We looked at the first traces that were derived and they are attached to this document for VR2-3 and VR2-4. The logs are also attached.

We extract several statistical models for VR2-3 and VR2-4 in Figure 1 and Figure 2, respectively.

· Inter arrival distribution: what is the typical difference between packet arrival

· Packet size distribution: what are the different packet sizes

· Packet latency distributions
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Figure 1 VR2-3 Statistics
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Figure 1 VR2-4 Statistics
Observations:

· The traffic statistics can be mapped to statistics, but we need to know which statistics are needed

· It is clear that second order statistics are not represented in the above distributions

· It is also clear that depending on the configurations, the statistics are quite different.
More data can be extracted based on the attached traces and distributions.

5 Proposal

Based on these observations it is proposed 

1) SA4 consults with RAN1 on which statistical models they would like to see:

a. Inter packet arrival

b. Packet sizes

c. Etc.

2) SA4 provides statistical models for the needed environments with the caveat that these are only first order statistics

3) SA4 documents the statistical models together with the configurations and P-Traces in TR26.925 or a new TR, if agreed.
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