1.1 Study on XR Evaluations for NR (RAN1)

Please refer to RP-201145 for detailed scope of the WI
R1-2103190
Updated Work Plan for Rel-17 SI on XR Evaluations for NR
Qualcomm Incorporated

R1-2103191
Updated TR for Study on XR Evaluation
Qualcomm Incorporated

Late submission
R1-2104023
LS on Status Update on XR Traffic
SA4
//This one is to use NWM – please use RAN1-104b-e-NWM-NR-XR-04 as the document name
[104b-e-NR-XR-04] Email discussion/approval whether/how to reply LS R1-2102308 till 4/16. To be managed under 8.14 (Eddy, Qualcomm)
Draft LS reply to SA4
1.1.1 Traffic Model

R1-2102320
Traffic model for XR and Cloud Gaming
Huawei, HiSilicon

R1-2102418
Discussion on the XR traffic models for evaluation
OPPO

R1-2102546
Discussion on traffic models of XR
vivo

R1-2102616
XR traffic model
CATT

R1-2102686
Traffic Model for XR and CG
MediaTek Inc.

R1-2102769
XR traffic model
FUTUREWEI

R1-2102827
On Traffic Model for XR study
Nokia, Nokia Shanghai Bell

R1-2102955
Traffic model for XR
Ericsson

R1-2102969
Discussion on Traffic Model for XR services
Xiaomi

R1-2103054
Traffic Model for XR
Intel Corporation

R1-2103128
Views on XR traffic model
Apple

R1-2103192
Remaining Issues on XR Traffic Models
Qualcomm Incorporated

R1-2103264
Traffic model for XR
Samsung

R1-2103278
Further Discussion on Traffic Model for XR Evaluations
ZTE, Sanechips

R1-2103317
Considerations on XR traffic model
Sony

R1-2103360
Discussion on traffic models for XR evaluation
LG Electronics

R1-2103429
UL traffic flows for XR applications
InterDigital, Inc.

R1-2103437
XR Traffic Model Considerations
AT&T

R1-2103598
Discussion on traffic model for XR
NTT DOCOMO, INC.

[104b-e-NR-XR-01] Email discussion/approval on traffic model with checkpoints for agreements on Apr-15, Apr-20 – Eddy (Qualcomm)
Agreement: 

Jitter for DL video stream for the case of a single stream per UE 

· J is drawn from a truncated Gaussian distribution:

· Mean: 0 ms

· STD: 2 ms

· Range: [-4, 4] ms (baseline), [-5, 5] ms (optional)
· Note: The values are set to ensure that packet arrivals are in order (i.e., arrival time of next packet is always larger than that of the previous packet) rather than the real measurement
· Other values can be optionally evaluated

· Note: The above parameters for random variable J are effectively identical to the following parameter values because air interface PDB (e.g., 10ms or 15ms) applies from the point when each packet arrives at gNB as agreed in RAN1#104-e.

· Mean: 4 ms (baseline), 5ms (optional)

· STD: 2 ms

· Range: [0, 8] ms (baseline), [0, 10] ms (optional)
· Other values can be optionally evaluated
Agreement: 
Parameters of Truncated Gaussian distribution for packet size of DL video stream in case of single stream evaluation (note: these parameter values are those before the truncation):
· [STD, Max, Min]: [10.5, 150, 50]% of Mean packet size

· Other values that can be used for evaluation: [STD, Max, Min] = [4, 112, 88] % of Mean for single eye buffer, [3, 109, 91] % of Mean for dual eye buffer
· FFS: Whether and how to evaluate single eye and dual eye buffer

· Note: Companies report the values used in their simulation results.
· Note: There is no consensus that the [10.5, 150, 50]% of mean packet size is the best set of parameters
Proposal:
RAN1 will send an LS to SA4 about the RAN1 agreements w.r.t. XR/CG traffic models and KPIs. 

Agreement:
In case of single stream per UE in DL, a UE is declared a satisfied UE if more than X (%) of packets are successfully delivered within a given air interface PDB. 
· The baseline X value is 99. 
· Other values of X can be optionally evaluated, e.g., X < = 95, X=99.9. 
· Additional combinations of (X, PDB) values can be optionally evaluated, e.g., 
· (99, 7), (95, 13) for VR/AR
· (99, 12), (95, 18) for CG
· FFS: Different values for I-frame and P-frame if evaluation of them is agreed. 
 

Agreement:
On UL Traffic model and QoS parameters
· CG/VR: single stream (pose/control)

· Traffic model for Pose/control 

· Periodic: 4ms (no jitter) 

· Other values can be optionally evaluated. 

· Fixed: 100 bytes 

· PDB: 10 ms. 

· A UE is declared a satisfied UE if more than X (%) of packets are successfully delivered within the given air interface PDB. 
· The baseline X value is 99. 

· Other X values can be optionally evaluated are 90 and 95. 

Proposal:
On UL AR, 

· Option 1: Two streams as defined below (baseline)

· 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)

· PER requirements: 

· FFS separate streams for I-frame and P-frame

· Option 2: Single stream as defined below (optional)

· 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)

· FFS separate streams for I-frame and P-frame

· Option 3: Three streams as defined below (optional) 

· 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)

· FFS separate streams for I-frame and P-frame

· 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 
· 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 for pose/control for CG/VR

· X value for Stream 2 in Option 1: follow X for DL video stream

· X value for Option 1: follow X for DL video stream

· X value for Stream 2 in Option 3: follow X for DL video stream

· X value for Stream 3 in Option 3: follow X for DL video stream

Agreement:
In addition to single stream per UE in DL which is baseline, two streams can be optionally evaluated for DL

· Option 1: I-frame + P-frame

· Option 1A: slice-based traffic model

· Option 1B: Group-Of-Picture (GOP) based traffic model

· Option 2: video + audio/data 

· Option 3: FOV + omnidirectional stream
· 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 for being satisfied.
· Companies should strive to align the parameter values for the options chosen as much as possible

· FFS: Whether audio stream is separate or aggregated with the data stream in option 2 (Intention of option 2 is not to create a 3 stream option)

Agreement:
· 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.
1.1.2 Evaluation Methodology
Including identification of KPIs of interest for relevant deployment scenarios
R1-2102321
Evaluation methodology for XR and Cloud Gaming
Huawei, HiSilicon

R1-2102419
Discussion on the XR evaluation methodology
OPPO

R1-2102547
Discussion on evaluation methodologies of XR
vivo

R1-2102613
Evaluation methodology and performance index for XR
CATT

R1-2102687
On Evaluation Methodology for XR and CG
MediaTek Inc.

R1-2102770
XR evaluation methodology
FUTUREWEI

R1-2102828
Development of the Evaluation Methodology for XR Study
Nokia, Nokia Shanghai Bell

R1-2102956
Evaluation methodology for XR
Ericsson

R1-2102970
Discussion on evaluation methodology for XR services
Xiaomi

R1-2103055
Evaluation Methodology
Intel Corporation

R1-2103129
Views on XR evaluatoin methodology
Apple

R1-2103193
Remaining Issues on Evaluation Methodology for XR
Qualcomm Incorporated

R1-2103265
Evaluation methodology and KPIs for XR
Samsung

R1-2103279
On XR Evaluation Methodology
ZTE, Sanechips

R1-2103361
Discussion on evaluation methodologies for XR
LG Electronics

R1-2103430
Remaining Issues on XR Evaluations and KPIs
InterDigital, Inc.

R1-2103438
XR Evaluation Assumptions
AT&T

R1-2103599
Discussion on evaluation methodology for XR
NTT DOCOMO, INC.

R1-2103827
Summary of email discussion for evaluation methodology and assumptions
Moderator (vivo)

[104b-e-NR-XR-02] Email discussion/approval on evaluation methodology with checkpoints for agreements on Apr-15, Apr-20 – Xiaohang (Vivo)
Agreement: 

Case 2, i.e. CDRX, is optionally evaluated for UE power consumption evaluation
Agreement:
For XR power consumption evaluation, CDRX parameters are reported by companies
Agreement:
For UL UE power consumption evaluation, the following is encouraged
· Linear interpolation method in linear scale for Tx power values other than 0 dBm and 23 dBm 
· Companies should indicate how they do linear interpolation method in linear scale considering step-wise linear average of UE power model

· FFS: Further clarifications on linear interpolation method in linear scale considering step-wise linear average of UE power model

· Other methods that can be used for evaluation: Consider only two Tx power values as defined in TR 38.840 
· Power number is given as A for X= [0, M]dBm and B for X =[M, 23]dBm, where A and B (defined in 38.840) correspond to power consumption numbers for a given uplink slot for 0dBm and 23dBm respectively. 
· M = [20]
· Other value(s) of M can be optionally evaluated
Proposals in v35 in section 3 are endorsed except proposal 5. 
1.1.3 Initial Performance Evaluation Results

R1-2102322
Initial evaluation results for XR and Cloud Gaming
Huawei, HiSilicon

R1-2102420
Initial performance results for XR evaluation
OPPO

R1-2102548
Initial performance evaluation results of XR
vivo

R1-2102614
Evaluation results of XR performance
CATT

R1-2102707
8.14.3  Initial Performance and Evaluation Results for XR and CG
MediaTek Inc.

R1-2102771
XR initial evaluations
FUTUREWEI

R1-2102829
Performance results in indoor hotspot and dense urban deployments of CG and VR/AR applications

Nokia, Nokia Shanghai Bell

R1-2102904
Initial XR Evaluation Results
CMCC

R1-2102957
Initial XR performance evaluation results
Ericsson

R1-2103130
Initial performance evaluation on XR
Apple

R1-2103194
Initial Evaluation Results for XR Capacity and UE Power Consumption
Qualcomm Incorporated

R1-2103280
Initial Performance Evaluation Results for XR
ZTE, Sanechips

R1-2103431
Performance Evaluation Results on XR applications
InterDigital, Inc.

R1-2103439
XR Initial Performance Results
AT&T

[104b-e-NR-XR-03] Email discussion/approval on initial performance evaluation results with checkpoints for agreements on Apr-15, Apr-20 – Eddy (Qualcomm)
1.1.4 Others

R1-2102421
Discussion on the  support of XR/CG service in sidelink-unlicensed
OPPO

R1-2102549
Challenges and potential enhancements of XR
vivo

R1-2102615
Potential area of NR enhancement for the support of XR services
CATT

R1-2102830
Potential enhancements for better XR support over NR
Nokia, Nokia Shanghai Bell

R1-2102958
Mobility and XR applications
Ericsson

R1-2102971
Discussion on potential enhancement for supporting XR
Xiaomi

R1-2103131
Views on potential enhancements for XR
Apple

R1-2103195
Potential Enhancements for XR
Qualcomm Incorporated

R1-2103281
Considerations on XR Specific Enhancement
ZTE, Sanechips

R1-2103390
Challenges and potential enhancements for XR and Cloud Gaming
Huawei, HiSilicon

R1-2103432
Potential enhancements for supporting XR
InterDigital, Inc.

