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1	Introduction
A new SI on XR evaluations for NR was approved at RAN#86 [1]. The objectives of this study item are as follows.
1. Confirm XR and Cloud Gaming applications of interest
2. Identify the traffic model for each application of interest taking outcome of SA WG4 work as input, including considering different upper layer assumptions, e.g. rendering latency, codec compression capability etc.
3. Identify evaluation methodology to assess XR and CG performance along with identification of KPIs of interest for relevant deployment scenarios
4. Once traffic model and evaluation methodologies are agreed, carry out performance evaluations towards characterization of identified KPIs.

In this contribution, we discuss XR traffic modelling and propose how to be able to align evaluations in the XR SI.
[bookmark: _Ref178064866]2	Complexity increase 
In recent RAN meetings work has been performed to decide on the traffic models to use in evaluations of the XR SI. Numerous options of settings for parameters such as data rates, latency targets and periodicities. Beside this also combinations of different streams, e.g. multiple UL streams and DL streams, have been proposed as evaluation options. 
This has led to a multitude of agreements, as can be seen for example in the agreements on the AR traffic model from last RAN1#104-bis-e meeting:

Agreements: 
For evaluations of AR in UL:
· Option 1 (Baseline for power and capacity evaluations): Two streams as defined below 
· Stream 1: pose/control
· Traffic model and QoS parameters are same as for pose/control for UL CG/VR.
· Stream 2: A stream aggregating streams of scene, video, data, and audio. 
· Packet size: Truncated Gaussian distribution with the parameter values same as for DL
· Periodicity: 60 fps
· Jitter (optional): same model as for DL
· Data rate: 10 Mbps (baseline), 20 Mbps (optional)
· PDB: [60] ms (baseline), [10/15] ms (optional)
· Option 2 (Optional for power evaluation and baseline for capacity evaluation): Single stream as defined below 
· Packet size: Truncated Gaussian distribution with the parameter values same as for DL
· Periodicity: 60 fps
· Jitter (optional): same model as for DL
· Data rate: 10 Mbps (baseline), 20 Mbps (optional)
· PDB: [60] ms (baseline), [10/15] ms (optional)
· Option 3 (Optional): Three streams as defined below 
· Stream 1: pose/control
· Traffic model and QoS parameters are same as for pose/control for UL CG/VR.
· Stream 2: A stream aggregating streams of scene and video 
· Packet size: Truncated Gaussian distribution with the parameter values same as for DL
· Periodicity: 60 fps
· Jitter (optional): same model as for DL
· Data rate: 10 Mbps (baseline), 20 Mbps (optional)
· PDB: [60] ms (baseline), [10/15] ms (optional)
· Stream 3: A stream aggregating streams of audio and data 
· Periodicity: 10ms
· Data rate: 0.756 Mbps/s or 1.12 Mbps 
· Packet size: determined by periodicity and data rate
· PDB: 30 ms 
· Option 4 (Optional): Three streams as defined below 
· Stream 1: pose/control
· Traffic model and QoS parameters are same as for pose/control for UL CG/VR.
· Stream 2: I-stream for video 
· Stream 3: P-stream for video
· Note: For stream 2 and stream 3, the I/P-stream model for DL video can be reused for UL video.  Companies should report detailed assumptions in their simulations on packet size distribution for each stream, packet arrival interval (or fps) for each stream, PDB for each stream, PER requirement for each stream, criteria to be satisfied UE.
· Companies should strive to align the parameter values for the options chosen as much as possible
· Note: Above PDB values in [ ] for Stream 2 in Option 1 and 3, and Option 2 are to be further discussed and potentially confirmed in RAN1#105-e, where other values can be also discussed if needed.
· In case multiple steams are evaluated for UL AR, a UE is declared as satisfied only when each stream meets the requirement that X (%) of packets are successfully delivered within a given air interface PDB. 
· X value for pose/control: follow X values for pose/control for CG/VR
· X value for other stream: follow X values for DL video stream.

[bookmark: _Toc71642547]Multiple options even for baseline cases have been agreed and complexity of evaluations has increased
With all these options complexity has risen significantly on the simulations to be performed. This in turn leads to several problems:
· Companies will likely not be able to evaluate all options without rushing through and losing details 
· Companies will have to prioritize between scenarios to evaluate
· Prioritization between scenarios will make it hard to compare results between companies since there likely will always be differences in scenario settings between results
· Less understanding of the basic settings 

In the long run the goal is to identify the fundamental problem areas that XR traffic impose and to create solutions that improve performance for those areas. If there is no good understanding of the basics there is a high risk of misunderstanding the more complicated scenarios and both target areas and solutions may be missing the goal.

To build a good understanding of the fundamental problems it is of utmost importance that companies simulate the same scenarios and provide results that are comparable. Otherwise there is a risk that discussion will drift towards what scenario settings that were used instead of the intricacies of the results provided. Furthermore, to know that a proposed solution is valid companies will need to run same scenarios, e.g. to verify that the solution works and be able to rank the solutions to be agreed on in a potential Rel-18 XR WI.

[bookmark: _Toc71642548]Many options and high complexity of simulation settings might be problematic for comparing and understanding results between companies
[bookmark: _Toc71642549]Understanding base settings is of high importance to reach the goal of the XR SI 

To summarise, understanding the base solution is of utmost importance to reach the goal of the SI. 

Based on this we propose to define a common baseline to use for all companies providing results to the XR SI.

[bookmark: _Toc71642551]Define a common baseline for all companies to use in their evaluations
3	The common baseline 
The common baseline consists of a single selection of all agreed options of parameter settings. Note that we only choose a subset of the already agreed options.
The parameters to be decided on consists of:
· UL or DL traffic types
· Data rates
· Frame rates
· Packet Delay Budget (PDB)
· Percentile of packets to meet PDB
· Number of simultaneous streams
· Jitter

[bookmark: _Toc71642550]Parameters to decide on consists of, UL/DL traffic types, data rates, frame rates, PDB, percentile of packets to meet PDB, number of simultaneous streams and jitter
Proposed options for the common Baseline
· DL 
· CG 
· Data rate 8 Mbps
· Frame rate 60 fps
· PDB 15 ms
· VR
· Data rate 30 Mbps
· Frame rate 60 fps
· PDB 10 ms
· UL
· Pose
· Packet size 100 bytes
· Period 4 ms
· PDB 10 ms
· Scene
· Data rate 20 Mbps
· Frame rate 60 fps
· PDB 60 ms
· 99% of packets must arrive within the PDB
· For capacity evaluations, only one stream to be used in each simulation result

The reason for choosing these parameter settings are:
· CG is the use case expected to first reach spread usage in real networks
· Chosen CG settings are the minimal required to support the service
· VR is chosen to provide a more challenging use case for DL
· In fact, the reduced PDB is the most distinguishing factor compared to CG
· UL Pose is unique distinguished form the other XR traffic models and a basis for XR devices to work
· UL Scene is also a UL traffic but very different from Pose and will put a much higher pressure on network resources in UL
· Chosen UL scene settings are the most common 
· 99% seems to be more aligned with the SA4 input. 
· Only running one stream at a time is the simplest scenario to analyse and compare impacts of solutions on

The common baseline is summarized in Table 1.
	
	
	Data rate
 [Mbps]
	Frame rate
 [FPS]
	PDB 
[ms]
	Jitter?
	Random frame size?

	DL
	CG
	8
	60
	15
	Yes
	Yes

	
	VR
	30
	60
	10
	Yes
	Yes

	UL
	Pose
	0.2
	250
	10
	No
	No

	
	Scene
	10
	60
	60
	No
	Yes


[bookmark: _Ref71445811]Table 1 The traffic parameters of the common baseline
Based on this discussion, we propose
[bookmark: _Toc70665229][bookmark: _Toc71642552]RAN1 should use the traffic model settings in Table 1 as a common baseline.
[bookmark: _Toc71642553]In the common baseline, 99% of the frames should arrive within the PDB
[bookmark: _Toc71642554]For the capacity simulations in the common baseline, only one stream at a time is simulated
Conclusion
In the previous sections we made the following observations: 
Observation 1	Multiple options even for baseline cases have been agreed and complexity of evaluations has increased
Observation 2	Many options and high complexity of simulation settings might be problematic for comparing and understanding results between companies
Observation 3	Understanding base settings is of high importance to reach the goal of the XR SI
Observation 4	Parameters to decide on consists of, UL/DL traffic types, data rates, frame rates, PDB, percentile of packets to meet PDB, number of simultaneous streams and jitter
Based on the discussion in the previous sections we propose the following:
Proposal 1	Define a common baseline for all companies to use in their evaluations
Proposal 2	RAN1 should use the traffic model settings in Table 1 as a common baseline.
Proposal 3	In the common baseline, 99% of the frames should arrive within the PDB
Proposal 4	For the capacity simulations in the common baseline, only one stream at a time is simulated
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