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1.1 Study on XR Evaluations for NR (RAN1)

Please refer to RP-201145 for detailed scope of the WI

R1-2104700
Updated Work Plan for Rel-17 SI on XR Evaluations for NR
Qualcomm Incorporated

1.1.1 Traffic Model

R1-2104207
XR traffic model
FUTUREWEI

R1-2104238
Traffic model for XR and Cloud Gaming
Huawei, HiSilicon

R1-2104395
Remaining issues on traffic models of XR
vivo

R1-2104502
XR traffic model
CATT

R1-2104555
On Traffic Model for XR study
Nokia, Nokia Shanghai Bell

R1-2104701
Remaining Issues on XR Traffic Models
Qualcomm Incorporated

R1-2104745
Discussion on the XR traffic models for evaluation
OPPO

R1-2104934
Traffic Model for XR
Intel Corporation

R1-2104990
Traffic Model for XR
Intel Corporation

Withdrawn

R1-2105047
Traffic Model for XR
Intel Corporation

Withdrawn

R1-2105134
Considerartions on XR traffic model
Apple

R1-2105181
Considerations on XR traffic model
Sony

R1-2105342
Traffic Models for XR
Samsung

R1-2105376
Traffic Model for XR and CG
MediaTek Inc.

R1-2105443
Discussion on traffic models for XR evaluation
LG Electronics

R1-2105499
Discussion on UL traffic models
InterDigital, Inc.

R1-2105547
Discussion on remaining issues of traffic Model for XR services
Xiaomi

R1-2105603
Remaining Issues of XR Traffic Model
ZTE, Sanechips

R1-2105726
Discussion on traffic model for XR
NTT DOCOMO, INC.

R1-2105829
Traffic model for XR
Ericsson

[105-e-NR-XR-01] Email discussion/approval on traffic model – Eddy (Qualcomm)
· Including discussion and possible reply LS for R1-2104023

· 1st check point: May 24
· 2nd check point: May 27
Agreement

In addition to the response LS from RAN1#104-bis-e in April 2021 to SA2 and SA4 (cc: RAN2) in R1-2104117, RAN1 would like to provide the following information in response to the LS from SA4, based on additional evaluation results: even though RAN1 hasn’t performed evaluations with the exact parameters (e.g. in RAN1 evaluations, data rate higher than 45Mbps was not considered and simulation was frame based) presented by SA4 (5QIs), it is RAN1 understanding that these values can be supported by NG-RAN.
· LS is endorsed in R1-210XXXX Eddy (Qualcomm)

Agreement 

· PDB value of the stream in UL AR aggregating streams of scene, video, data, and audio, i.e., Option 2, Stream 2 in Option 1, and Stream 2 in Option 3. 

· 30ms (baseline), 10/15/60ms (optional)

Proposed agreement:

For DL video stream, separate packet arrivals in time for dual-eye buffer can be optionally evaluated, based on the single stream model by doubling the packet arrival rate and halving the packet size compared to the single stream, while all other parameters (e.g., jitter, PDB) are the same as for single stream.  
· For companies who are evaluating separate packet arrivals in time for dual-eye buffer in addition to single stream (baseline), it is recommended to evaluate at least the following scenarios in the table.  It is encouraged to evaluate additional baseline/optional scenarios/configurations.
	Application
	AR/VR 30Mbps
	

	Traffic model
	Single stream for dual-eye buffer
	Separate packet arrival for dual-eye buffer
	

	Data rate (Mbps)
	30
	30
	

	Packet size distribution
	Truncated Gaussian distribution
	

	Mean packet size (Bytes)
	62500
	31250
	Data rate / FPS / 8 [bytes]

	STD of packet size (Bytes)
	6563
	3281
	10.5% x mean packet size

	Max packet size (Bytes)
	93750
	46875
	150% x mean packet size

	Packet arrival interval (ms)
	1000/60
	1000/120
	

	PDB (ms)
	10
	


1.1.2 Evaluation Methodology
Including identification of KPIs of interest for relevant deployment scenarios
R1-2104208
XR evaluation methodology
FUTUREWEI

R1-2104239
Evaluation methodology for XR and Cloud Gaming
Huawei, HiSilicon

R1-2104396
Discussion on evaluation methodologies for XR
vivo

R1-2104499
Evaluation methodology and performance index for XR
CATT

R1-2104556
Development of the Evaluation Methodology for XR Study
Nokia, Nokia Shanghai Bell

R1-2104702
Remaining Issues on Evaluation Methodology for XR
Qualcomm Incorporated

R1-2104746
Discussion on the XR evaluation methodology
OPPO

R1-2104935
Evaluation Methodology for XR
Intel Corporation

R1-2104991
Evaluation Methodology for XR
Intel Corporation

Withdrawn

R1-2105048
Evaluation Methodology for XR
Intel Corporation

Withdrawn

R1-2105135
Remaining issues in XR evaluation methodology
Apple

R1-2105343
Evaluation methodology and KPIs for XR
Samsung

R1-2105377
On Evaluation Methodology for XR and CG
MediaTek Inc.

R1-2105444
Discussion on evaluation methodologies for XR
LG Electronics

R1-2105500
Discussion on additional issues on XR Evaluations Methodology and KPI
InterDigital, Inc.

R1-2105548
Discussion on remaining issues of evaluation methodology for XR services
Xiaomi

R1-2105604
Further Discussion on XR Evaluation Methodology
ZTE, Sanechips

R1-2105727
Discussion on evaluation methodology for XR
NTT DOCOMO, INC.

R1-2105830
Evaluation methodology for XR
Ericsson

/This one is to use NWM – please use RAN1-105-e-NWM-NR-XR-02 as the document name
[105-e-NR-XR-02] Email discussion/approval on evaluation methodology – Xiaohang (vivo)
· 1st check point: May 24
· 2nd check point: May 27
R1-2105997
Summary #1 of evaluation methodology for XR
Moderator (vivo)
Agreement
Confirm the 2-symbol gap at the end to third “D” slot of DDDUU for FR1/FR2.

· Applies only for Option 2

Agreement
UE with transmit power less than 0 dBm is considered for power consumption evaluation, adopt option 2 as baseline, i.e. the power model of 0 dBm for UE with transmit power less than 0 dBm.

· Option 1 can be optionally evaluated

· Note: Above is not intended to introduce new power class

6096

FL Proposal 1-a: 

For XR/CG in DL or UL, coverage is defined to be the (100-A)-percentile point in CDF of coupling gain for the “satisfied” UEs, i.e. # of UEs per cell is B, for a given XR application (AR/VR/CG) in a given deployment scenario (DU/InH/UMa)

· A = [100, 99, 95, 90], other value can also be reported
· B = 1, other value can also be evaluated
Note: 

· Definition of coupling gain refers to 37.910

· When A=100, the coverage will be minimum coupling gain among the satisfied UEs
1.1.3 Initial Performance Evaluation Results

R1-2104209
XR initial evaluations
FUTUREWEI

R1-2104397
Initial performance evaluation results on XR
vivo

R1-2104500
Evaluation results of XR performance
CATT

R1-2104557
Performance results in indoor hotspot and dense urban deployments of CG and VR applications


Nokia, Nokia Shanghai Bell

R1-2104703
Initial Evaluation Results for XR Capacity and UE Power Consumption
Qualcomm Incorporated

R1-2104747
Evaluation results for XR evaluation
OPPO

R1-2104936
Initial results for XR
Intel Corporation

R1-2104992
Initial results for XR
Intel Corporation

Withdrawn

R1-2105049
Initial results for XR
Intel Corporation

Withdrawn

R1-2105136
Performance evaluation on XR
Apple

R1-2105392
Initial Performance and Evaluation Results for XR and CG
MediaTek Inc.

R1-2105501
Initial Performance Evaluation Results on XR
InterDigital, Inc.

R1-2105521
Initial evaluation results for XR and Cloud Gaming
Huawei, HiSilicon

R1-2105605
Performance Evaluation Results for XR
ZTE, Sanechips

R1-2105664
XR Initial Performance Results
AT&T

R1-2105831
Initial XR performance evaluation results
Ericsson

[105-e-NR-XR-03] Email discussion/approval on initial performance evaluation results – Eddy (Qualcomm)
· 1st check point: May 24
· 2nd check point: May 27
Key observations from initial evaluation results from companies
· Limited number of companies have submitted results, especially for UL AR capacity, FR2 capacity, and UE power consumption.  This may be mainly due to limited time for simulations since traffic models and evaluation methodology had been agreed in April RAN1#104bis-e.

· Capacity evaluation

· For FR1

· 4-6 companies have submitted results for DL and UL VR/CG. 

· Limited results for UL AR.

· For FR2

· 2-5 companies have submitted results for DL and 2-3 for UL. 

· Power evaluation

· Limited number of companies have submitted results.

· It seems that companies have different understanding on some columns of data collection format (excel sheets), in particular for power evaluation.  It is critical to have common understanding on the format because the results in the format are to be used for comparison/calibration of results among companies and draw formal observations that are to be captured in the TR.

· Some companies have submitted results only for a certain advanced feature.  For instance, a company’s capacity results are based on a delay aware scheduling algorithm, while PF scheduler is the baseline assumption agreed by RAN1.  In this case, it is difficult to draw an observation on how much the performance can be improved by the advanced feature. So, it is recommended that when companies submit results of advanced features, they also submit results for the baseline feature so as to facilitate the performance comparison between baseline and advanced feature.
FL proposal: Based on the above observation, FL proposes the following.

· For capacity and power evaluations, RAN1#106-e will start to collect formal results from companies that are to be captured in the TR, and are to be used to draw formal observations/conclusions to be captured in the TR.

· When companies submit results for advanced features/enhancements, they also submit results for baseline feature so as to facilitate the performance comparison between baseline and advanced feature/enhancements, e.g., delay aware scheduler, HARQ/CG enhancement, power saving schemes, etc.

· RAN#105-e focuses on discussion for clarification/calibration of results from companies and clarification of definition/intention of columns of the data collection format (excel sheet) that will help have more stable/converged results from RAN1#106-e.  This discussion is to be done via email threads [105-e-NR-XR-02] and [105-e-NR-XR-03].

1.1.4 Others

R1-2104398
Challenges and potential enhancements of XR
vivo

R1-2104501
Potential area of NR enhancement for the support of XR services
CATT

R1-2104558
Enhancements for better XR support over NR
Nokia, Nokia Shanghai Bell

R1-2104704
Potential Enhancements for XR
Qualcomm Incorporated

R1-2104748
Discussion on the  support of XR/CG service in sidelink-unlicensed
OPPO

R1-2105137
Considerations on potential enhancements for XR
Apple

R1-2105344
Potential enhancements for better XR support in NR
Samsung

R1-2105502
Discussion on potential enhancements for XR
InterDigital, Inc.

R1-2105522
Challenges and potential enhancements for XR and Cloud Gaming
Huawei, HiSilicon

R1-2105549
Discussion on potential enhancement for supporting XR
Xiaomi

R1-2105606
Further Discussion on Capacity and Power Working Areas for XR
ZTE, Sanechips

R1-2105832
Discussion on enhancements for XR
Ericsson

