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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. 

Agreement 

For evaluation of separate streams of I-frame and P-frame that is an optional evaluation scenario, 

· Alpha value: 2.0 and 1.5, Other values, e.g., 3.0 can be optionally evaluated
· This alpha value assumption applies to both Option 1A (slice-based) and Option 1B (GOP-based) evaluations

Agreement 

For evaluation of separate streams of I-frame and P-frame that is an optional evaluation scenario, 

· RAN1 agree upon the below reference case, while leaving other study cases up to companies. 

· Reference case

· For DL

· [PER_I, PER_P, PDB_I, PDB_P] = [1 %, 1 %, 10ms, 10ms] for AR/VR 

· [PER_I, PER_P, PDB_I, PDB_P] = [1 %, 1 %, 15ms, 15ms] for CG

· For UL AR video streams

· [PER_I, PER_P, PDB_I, PDB_P] = [1 %, 1 %, 30ms, 30ms]
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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
Agreement
Optional methodology 1 for XR coverage evaluation

· For XR/CG in DL or UL, 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
· B = 1 and/or capacity

· 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.
· Note: The evaluation of coupling gain will be impacted by e.g., interference and scheduler mechanism, etc.
Optional methodology 2 for XR coverage evaluation 

· For each drop, 

· 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.  

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

· Definition of the XR coverage

· X %-tile point in the CDF curve of coupling gain for all the satisfied UEs, where X = 5.

Note: It will be further discussed how to capture the result in the TR.
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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
Agreement 

· For capturing the observations for capacity for XR, following aspects are considered.

· Baseline capacity performance

· Various parameters/modeling on capacity performance, including the capacity performance with different assumptions, capacity performance with multi-stream traffic model, etc.

· FFS: Potential enhancement on capacity performance

· For capturing the observations for various parameters/modeling on capacity performance, the following could be considered

· Data-rate on capacity

· PDB/PER on capacity

· Multi-stream traffic on capacity
· Jitter impact on capacity

· Etc.

· FFS: For capturing the observations from the evaluation results for potential enhancement on capacity performance
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