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R1-2110215
TR for Study on XR Evaluations for NR
Qualcomm Incorporated
[106bis-e-NR-XR-03] Email discussion/approval on an updated version of TR 38.838 – Eddy (Qualcomm)

-          1st check point: October 14

-          Final check point: October 19
Draft TR update "TR update for XR SI - RAN1106b-e-r2.docx" is endorsed in principle
TR update for XR SI R1-21xxxxx is endorsed in principle.
8.14.1 Performance Evaluation Results

[106bis-e-NR-XR-01] Email discussion/approval on XR performance evaluation results – Eddy (Qualcomm)
· 1st check point: October 14
· Final check point: October 19
For capacity enhancement
· How to capture the results from multiple sources? e.g., in Section 2.1, range of result is quite big, which results if any should be taken out? (some filtering mechanism)
Note: How to handle some extreme value/results
· Separate section for parameters and enhancements

For structure 

· Where and/or How to draw conclusion?
· Source specific observation

· All raw data will be captured

Note: Companies are expected to check whether their results&assumptions are captured correctly in the Appendix 
R1-2110486
[DRAFT] Observations for XR capacity evaluations in TR
Moderator (Qualcomm, vivo)

R1-2108736
Performance evaluation results for XR and Cloud Gaming
Huawei, HiSilicon

R1-2108799
XR evaluation results
FUTUREWEI

R1-2108869
Initial evaluation results for XR
CEWiT

R1-2108889
Performance Evaluation Results for XR
ZTE, Sanechips

R1-2109008
Performance evaluation results on XR
vivo

R1-2109100
Evaluation results for XR evaluation
OPPO

R1-2109200
Evaluation results of XR performance
CATT

R1-2109307
Performance evaluation results for XR
CMCC

R1-2109393
Performance evaluation result for XR
Xiaomi

R1-2109555
Performance Evaluation Results
MediaTek Inc.

R1-2109638
Performance evaluation results for XR and CG
Intel Corporation

R1-2110401
Performance evaluation results for XR and CG (Revision of R1-2109638)
Intel Corporation
R1-2109737
Performance results in indoor hotspot and dense urban deployments of CG and VR/AR applications

Nokia, Nokia Shanghai Bell

R1-2109922
XR Performance Evaluation Results
AT&T

R1-2109924
Performance Evaluation Results for XR
InterDigital, Inc.

R1-2110144
XR performance evaluation results
Ericsson

R1-2110216
Evaluation Results for XR

Qualcomm Incorporated

R1-2110402
Evaluation Results for XR(revision of R1-2110216)

Qualcomm Incorporated

R1-2110246
Initial performance evaluation results of XR
ITRI

8.14.2 Any Remaining Issues on Evaluation Methodology

Including any remaining details on traffic model, KPIs of interest for relevant deployment scenarios, etc.

[106bis-e-NR-XR-02] Email discussion/approval on remaining issues on XR evaluation methodology – Xiaohang (vivo)

· 1st check point: October 14
· Final check point: October 19

Possible Agreement
· XR mobility performance evaluation results are to be captured in the TR, and companies are encouraged to provide their results
Note 1: XR mobility performance is evaluated analytically taking into account mobility procedures, agreed traffic models, and user satisfaction criteria. Companies provide detailed assumptions along with their results and observations.
Note 2: Given no unified methodology, there is no intetion to draw genetic conclusions.
Possible Agreement
Clarification on slice-based multi-stream traffic model

· For XR evaluation with slice-based multi-stream traffic model, companies report the adopted approach when submitting their evaluation results
· Approach 1: each P-slice is modelled as one packet in simulations, i.e. each P-slice of a video frame is mapped to a packet in simulations one to one. In particular, there will be N-1 packets each of which corresponds to a P-slice at a time corresponding to a video frame and they are generated at a time at a given frame rate. The size of each P-slice/packet is generated separately based on the agreed distribution. The PER and PDB requirements are defined for packets each containing only one P-slice.
· Approach 2: multiple P-slices at the same time are modelled as one packet in simulations, i.e. there is one packet containing the N-1 P-slices at a time corresponding to a video frame. The size of each packet is equal to the sum of the sizes of the N-1 P-slices contained in the packet. The PER and PDB requirements are defined for packets each containing N-1 P-slices.
FL proposal for clarification on jitter for multi-stream DL traffic model
· For Multi-stream DL Traffic Model Option 1: two streams of I-frame and P-frame for DL video stream, DL multi-stream model follows the jitter model same as that of single stream model. All slices or packets belong to a video frame in DL multi-stream model could have the same jitter value.

· For Multi-stream DL Traffic Model Option 2: video + audio/data, company reports whether/how the jitter is modelled for the second stream (audio/data) of multi-streams DL traffic model has no jitter.

Working Assumption
· XR mobility performance is evaluated analytically taking into account mobility procedures, agreed traffic models, and user satisfaction criteria. Following methodology is adopted
· Alternative 1 (Modified Option 3): 
· For XR/Cloud Gaming mobility evaluation, the metric is defined to be [image: image2.png]{N.T}



where N is the number of consecutive XR packets lost due to a HO event and T is the minimum target time interval between HO events, which are obtained by the following steps
· Step 1. HO interruption time is calculated for existing HO techniques by directly following the requirements given in 3GPP TS 38.133.

· Step 2. For a HO interruption time Y (calculated in Step 1) and the XR traffic pattern characterized by the inter-arrival time in average R and the packet delay budget PDB:

· Number of consecutive XR packets lost due to a HO event, N is estimated as: N = (Y – PDB) / R

· Minimum target time interval between HO events, T is estimated as:
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· where  [image: image5.png]


 is packet error rate during time outside of handover procedure. Companies can report the value of  [image: image7.png]


 used in the evaluation and assumptions.
· X is the UE satisfactory requirement (baseline: X = 99%, other X value(s) can be also evaluated). 

· Note 1: how to draw the obervations/conclusion based on the simplified assumption will be discussed in RAN1 #107e.
· Note 2: mobility evaluation is performed in dense Urban and UMA
· Note 3: T maybe affected by system load, interference, etc.
Agreement 
l  XR mobility performance is evaluated analytically taking into account mobility procedures, agreed traffic models, and user satisfaction criteria. Following methodology is adopted
l  Alternative 1 (Modified Option 3):
n      For XR/Cloud Gaming mobility evaluation, the metric is defined to be [image: image8.png]{N.T}



where N is the number of consecutive XR packets lost due to a HO event and T is the minimum target time interval between HO events, which are obtained by the following steps
u  Step 1. HO interruption time is calculated for existing HO techniques by directly following the requirements given in 3GPP TS 38.133, e.g. as the following Table 1.
u  Step 2. For a HO interruption time Y (calculated in Step 1) and the XR traffic pattern characterized by the inter-arrival time packet arrival rate in average R and the packet delay budget PDB:
l  Number of consecutive XR packets lost due to a HO event, N is estimated as: N = (Y – PDB) * R, Y >= PDB
l  Minimum target time interval between HO events, T is estimated as:
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l         where [image: image10.png]


 is packet error rate during time outside of handover procedure. Companies can report the value of [image: image11.png]


 used in the evaluation and assumptions.
l  X is the UE satisfactory requirement (baseline: X = 99%, other X value(s) can be also evaluated).
l       Company can optionally evaluate the case of Y < PDB. E.g. N = max {(Y – PDB) * R, 0}, and [image: image12.png]T = max{(v — PDB)




,  when Y < PDB; Or N = Y * R, and [image: image13.png]+(100%—PE op)
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, when Y < PDB.
l  Note 1: how to draw the obervations/conclusion based on the simplified assumption will be discussed in RAN1 #107e.
l  Note 2: mobility evaluation is performed in dense Urban and UMA
l  Note 3: T maybe affected by system load, interference, etc.
Note: above Working Assumption made in this meeting does not need confirm anymore.

R1-2110553
R1-2110485

R1-2108735
Traffic model and evaluation methodology for XR and Cloud Gaming
Huawei, HiSilicon

R1-2108890
Remaining Issues on XR Traffic and Evaluation Methodology
ZTE, Sanechips

R1-2109009
Remaining issues on traffic model and EVM for XR
vivo

R1-2109101
Remaining issues on XR traffic model and evaluation methodology
OPPO

R1-2109111
Remaining issues on evaluation methodology
Ericsson

R1-2109198
Remaining issues of XR Evaluation methodology
CATT

R1-2109394
Discussion on remaining issues of evaluation methodology for XR services
Xiaomi

R1-2109520
Remaining issues on evaluation methodology for XR
Samsung

R1-2109552
Remaining issues on evaluation methodology for XR and CG
MediaTek Inc.

R1-2109639
On remaining issues of evaluation methodology for XR
Intel Corporation

R1-2109706
Discussion on evaluation methodology for XR
NTT DOCOMO, INC.

R1-2109738
Development of the Evaluation Methodology for XR Study
Nokia, Nokia Shanghai Bell

R1-2109925
Remaining Issues on XR Evaluation Methodology
InterDigital, Inc.

R1-2109989
Remaining issues on evaluation methodology for XR
LG Electronics

R1-2110061
Remaining issues on XR evaluation methodology
Apple

R1-2110217
Remaining Issues on Evaluation Methodology for XR
Qualcomm Incorporated
8.14.3 Others

R1-2108891
On Capacity and Power Working Areas for XR
ZTE, Sanechips

R1-2109010
Potential enhancement areas for XR
vivo

R1-2109102
Discussion on support of XR/CG service
OPPO

R1-2109112
Discussion on enhancements for XR
Ericsson

R1-2109137
Potential enhancements of NR to support XR services
NEC

R1-2109199
Potential area of NR enhancement for the support of XR services
CATT

R1-2109395
Discussion on potential enhancement for supporting XR
Xiaomi

R1-2109521
Potential enhancements for XR
Samsung

R1-2109556
Further Potential XR Enhancements
MediaTek Inc.

R1-2109739
Enhancements for better XR support over NR
Nokia, Nokia Shanghai Bell

R1-2109745
Challenges and potential enhancements for XR and Cloud Gaming
Huawei, HiSilicon

R1-2109803
Discussion on potential enhancements for XR
Sony

R1-2109926
Discussion on potential enhancements for XR
InterDigital, Inc.

R1-2110062
Potential enhancements for XR in Rel-18
Apple

R1-2110218
Potential Enhancements for XR
Qualcomm Incorporated
