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eXtended Reality (XR) and Cloud Gaming (CG) are important media applications enabled by 5G. For Rel-17 new study item on XR evaluations for NR, agreements on evaluation methodology for XR and Cloud Gaming have been made in previous RAN1 meetings.
In this contribution, we provide our views on the remaining issues of the evaluation methodology for coverage and mobility. 
Evaluation methodologies
Evaluation methodology for coverage
In RAN1#105-e [1], the following evaluation methodology for coverage has been discussed, where coverage is defined to be the A-percentile point in CDF of coupling gain for the “satisfied” UEs.
	For companies to further study and if necessary, discuss in RAN1#106-e
(Coverage evaluation methodology) 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], 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.
An alternate method could be to use the “traditional” method such as what is used in the CE study/work item.


For coverage evaluation methodology, there might be two approaches. One approach is to adopt the evaluation methodology in Rel-17 study item for coverage enhancement [2] based on link-level simulation (LLS). The other approach is to define the coverage evaluation methodology based on the system-level simulation (SLS) results for XR capacity evaluation since they are already available.  
Evaluation methodology based on LLS
In terms of the evaluation methodology based on LLS, the maximum coupling loss (MCL) is usually used as the performance metric for coverage bottleneck identification [2]. According to the study in [3], “the coupling loss is defined as the total long-term channel loss over the link between the UE antenna ports and the eNodeB antenna ports, and includes in practice antenna gains, path loss, shadowing, body loss, etc. The maximum coupling loss (MCL) is the limit value of the coupling loss at which the service can be delivered, and therefore defines the coverage of the service”. The procedure of the LLS based coverage evaluation methodology is as follows [2]:
· Step 1: Obtain the required SINR for the physical channels under target scenarios and service/reliability requirements. 
· Step 2: Obtain the MCL performance based on required SINR and link budget template.
Based on the study in [2], coverage evaluation methodology based on link-level simulation might be a relatively accurate method. However, for the LLS approach, additional discussions on simulation parameters and additional simulations are required, especially considering the coverage evaluation of different channels, e.g., PDSCH, PDCCH, PUCCH, PUSCH. Considering the workload of XR SI is already very high, e.g., capacity/power evaluations already include many cases, the LLS approach for coverage evaluation seems too complicated for RAN1 at this stage.
Evaluation methodology based on SLS
Regarding to the evaluation methodology based on SLS, e.g., the one discussed during RAN1#105-e, most system-level simulation assumptions and results for XR capacity can be reused. For example, during capacity evaluation, coupling loss/ coupling gain can be obtained for each UE of each simulation drop as well. Therefore, the extra workload might be small. However, it’s unclear whether it is an accurate or meaningful methodology for measuring XR user coverage performance. For example, during RAN1#105-e discussions, companies raised concerns on the value of B. B=1 seems meaningless since all UEs are satisfied based on the initial evaluations from companies. In this case, the metric falls back to simulation geometry and does not give any useful information about XR services. When B value is equal or close to capacity, the user satisfaction is not only impacted by coverage, but also highly impacted by cell load/scheduler/HARQ/link adaptation, etc. as well as the interference between neighboring cells. And companies are highly possible to have different capacity values even in the same simulation scenario. 
In summary, both approaches above seem not mature enough for XR coverage evaluations. In addition, it is unclear whether there are any XR-specific issues in coverage evaluation. Therefore, we suggest to prioritize the discussion on capacity/power evaluation, and companies can further study coverage evaluation methodology if needed.
Observation 1: For coverage evaluation methodology, the LLS based and SLS based approach have drawbacks including large amount of additional workload, it’s unclear whether the methodology is accurate or meaningful for XR, whether there are any XR-specific issues, etc. Companies can further study coverage evaluation methodology if needed.
Evaluation methodology for mobility
For mobility evaluation, it seems there are no XR-specific issues. Therefore, we suggest to postpone or even not study mobility in R17 XR SI.
Conclusions
In this contribution, coverage and mobility evaluation methodologies for XR and CG are discussed with the following observation:
Observation 1: For coverage evaluation methodology, the LLS based and SLS based approach have drawbacks including large amount of additional workload, it’s unclear whether the methodology is accurate or meaningful for XR, whether there are any XR-specific issues, etc. Companies can further study coverage evaluation methodology if needed.
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