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8.14    Study on XR Evaluations for NR (RAN1)

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

8.14.1 Traffic Model

[106-e-NR-XR-01] Email discussion/approval on traffic model – Eddy (Qualcomm)
· Including discussion and possible reply LS for R1-2104023
· 1st check point: 8/19
· 2nd check point: 8/24
· Final check: 8/27

Agreement

· For DL multi-stream evaluations, a UE is declared as a satisfied UE if each stream meets the PER and PDB requirements of that stream, i.e., more than a certain percentage of packets are successfully transmitted within a given air interface PDB.

Agreement

For Option 2 (video + audio/data) of evaluation of DL two streams that is an optional evaluation scenario, the audio/data flow is modelled as follows:

· 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: 30ms (baseline).  Other values can be optionally evaluated. 
· PER: 1% (baseline). Other values, e.g., 0.1%, can be optionally evaluated.
Agreement
For evaluation of separate streams of I-frame and P-frame that is an optional evaluation scenario, 

· The main objective of evaluating this option is to study the impact on capacity from different PDB and PER values for I-frame and P-frame.  
· FFS: Whether to directly compare capacity results (i.e., capacity numbers) for cases with two-stream modelling and those for cases with single-stream modelling. 

Proposed Agreement

· Alpha value: 2.0.  Other values, e.g., 1.5 or 3.0 can be optionally evaluated 

R1-210
R1-2106456
Traffic model for XR and Cloud Gaming
Huawei, HiSilicon

R1-2106526
Remaining Issues of XR Traffic Model
ZTE, Sanechips

R1-2106629
Remaining issues on traffic models of XR
vivo

R1-2106917
Traffic Models for XR
Samsung

R1-2106949
XR traffic model
CATT

R1-2107131
Discussion on Traffic Model for XR/CG
China Telecom

R1-2107279
Discussion on the XR traffic models for evaluation
OPPO

R1-2107374
Remaining Issues on XR Traffic Models
Qualcomm Incorporated

R1-2107461
Discussion on traffic models for XR evaluation
LG Electronics

R1-2107500
Traffic Model for XR and CG
MediaTek Inc.

R1-2107534
Discussion on UL traffic models for AR 
InterDigital, Inc.

R1-2107616
Traffic model for XR
Intel Corporation

R1-2107629
Traffic model for XR
Ericsson

R1-2107768
Remaining issues in XR traffic model
Apple

R1-2107886
Discussion on traffic model for XR
NTT DOCOMO, INC.

R1-2107905
Discussion on remaining issues of traffic Model for XR services
Xiaomi

8.14.2 Evaluation Methodology
Including identification of KPIs of interest for relevant deployment scenarios
[106-e-NR-XR-02] Email discussion/approval on evaluation methodology – Eddy (Qualcomm)
· 1st check point: 8/19
· 2nd check point: 8/24
· Final check: 8/27
Feture lead working plan for Evaluation methodology:Evaluation methodology for XR coverage evaluation 

Option 1. LLS-based approach

Option 2. SLS-based approach discussed in RAN1#105-e

Coverage is defined to be the A-percentile point in CDF of Coupling gain for the “satisfied” UEs, with #UEs per cell = B, for a given XR application (AR/VR/CG) in a given deployment scenario (DU/InH/UMa)

· A = [5], other value can also be reported

· FFS: Value of B, e.g. B = 1, capacity, etc.
· Note: Coupling gain for coverage evaluation is defined as the ratio of received and transmitted power measured in dB, and includes antenna gains, path loss, shadowing, indoor- or body loss, etc. Example of coupling gain can refer to TR 37.910.
Option 3. SLS-based approach: a single UE in the entire network 
· For each drop (or simulation), 

· Randomly drop only one UE in the entire network (or in all the cells) that is associated with one of the 3 center cells (or gNBs), i.e., only one of the center gNBs is activated.  This is equivalent to randomly locating one UE in a center gNB with the infinity ISD. 

· Calculate coupling gain (detailed formula may follow TR 37.910 – to be discussed and confirmed in RAN1#106-e)

· Run SLS according to capacity evaluation methodology and determine whether the UE is satisfied or not. 

· Definition of the XR coverage

· [X] % point of the CDF curve of coupling gain for the satisfied UEs for a given application. 

· Coverage is evaluated only for UMa – to be discussed and confirmed in RAN1#106-e. 

FL propose to discuss the above options and select one during RAN1#106-e.
R1-2106457
Evaluation methodology for XR and Cloud Gaming
Huawei, HiSilicon

R1-2106527
Remaining Issues of XR Evaluation Methodology
ZTE, Sanechips

R1-2106630
Remaining issues on evaluation methodologies for XR
vivo

R1-2106918
Evaluation methodology and KPIs for XR
Samsung

R1-2106950
Evaluation methodology and performance index for XR
CATT

R1-2107087
XR evaluation methodology
FUTUREWEI

R1-2107280
Discussion on the XR evaluation methodology
OPPO

R1-2107375
Remaining Issues on Evaluation Methodology for XR
Qualcomm Incorporated

R1-2107462
Discussion on evaluation methodologies for XR
LG Electronics

R1-2107501
On Evaluation Methodology for XR and CG
MediaTek Inc.

R1-2107535
Remaining Issues on XR Evaluation Methodologies
InterDigital, Inc.

R1-2107617
Evaluation Methodology for XR
Intel Corporation

R1-2107630
Evaluation methodology for XR
Ericsson

R1-2107656
Development of the Evaluation Methodology for XR Study
Nokia, Nokia Shanghai Bell

R1-2107769
Considerations on XR evaluation methodology
Apple

R1-2107887
Discussion on evaluation methodology for XR
NTT DOCOMO, INC.

R1-2107906
Discussion on remaining issues of evaluation methodology for XR services
Xiaomi

8.14.3 Initial Performance Evaluation Results

[106-e-NR-XR-03] Email discussion/approval on initial performance evaluation results – Xiaohang (vivo)
· 1st check point: 8/19
· 2nd check point: 8/24
· Final check: 8/27
Feture lead working plan for Evaluation results: Plan for RAN1#106-e and future meetings
· During RAN1#106-e, a moderator (Xiaohang, vivo) will present an excel file that collects companies’ results submitted for RAN1#106-e.  Discussions to cross-check companies’ results for clarification/calibration purpose will be conducted in email thread. 

· Based on the excel file, RAN1#106-e will start to discuss observations/conclusions to be captured in the TR.  Xiaohang will also present a summary of results as well as initial observations from the results [and involved enhancements]. 

· Companies who have not submitted results following the excel format are recommended to submit an excel file during RAN1#106-e. 

Companies can submit updated results for the same cases or results for new cases in future meetings and can ask to replace/update their results in the excel file with the new/updated results. In other words, the excel file is a living document that are to be updated in future meetings as necessary.
R1-2106528
Performance Evaluation Results for XR
ZTE, Sanechips

R1-2108209
Performance Evaluation Results for XR
ZTE, Sanechips
R1-2106631
Performance evaluation results for XR
vivo

R1-2106951
Evaluation results of XR performance
CATT

R1-2107088
XR initial evaluations
FUTUREWEI

R1-2107281
Evaluation results for XR evaluation
OPPO

R1-2107376
Evaluation Results for XR Capacity and Power
Qualcomm Incorporated

R1-2107429
Initial XR Evaluation Results
CMCC

R1-2107502
Initial Performance and Evaluation Results for XR and CG
MediaTek Inc.

R1-2107536
Performance Evaluation Results for XR
InterDigital, Inc.

R1-2107618
Initial results for XR
Intel Corporation

R1- 2108239 
 Initial results for XR         Intel  
R1-2107657
Performance results in indoor hotspot and dense urban deployments of CG and VR/AR applications

Nokia, Nokia Shanghai Bell

R1-2107666
Initial evaluation results for XR and Cloud Gaming
Huawei, HiSilicon

R1-2107694
XR Initial Performance Results
AT&T

R1-2107770
Performance evaluation on XR
Apple

R1-2107907
Initial performance evaluation result for XR
Xiaomi

R1-2108007
XR performance evaluation results
Ericsson

R1-2108100
Initial evaluation results for XR
China Unicom

R1-2107376
Evaluation Results for XR Capacity and Power 
Qualcomm Incorporated
8.14.4 Others

R1-2106529
On Capacity and Power Working Areas for XR
ZTE, Sanechips

R1-2106632
Challenges and potential enhancements for XR
vivo

R1-2106822
Considerations on potential enhancements for XR
Sony

R1-2106919
Potential enhancements for XR
Samsung

R1-2106952
Potential area of NR enhancement for the support of XR services
CATT

R1-2107158
Potential enhancements of NR to support XR services
NEC

R1-2107282
Discussion on the  support of XR/CG service
OPPO

R1-2107377
Potential Enhancements for XR
Qualcomm Incorporated

R1-2107537
Discussion on potential enhancements for XR
InterDigital, Inc.

R1-2107631
Discussion on enhancements for XR
Ericsson

R1-2107658
Enhancements for better XR support over NR
Nokia, Nokia Shanghai Bell

R1-2107667
Challenges and potential enhancements for XR and Cloud Gaming
Huawei, HiSilicon

R1-2107771
Potential enhancements for XR
Apple

R1-2107908
Discussion on potential enhancement for supporting XR
Xiaomi
