3GPP TSG RAN WG1 #106-e	                                         	      R1-2107769
e-Meeting, August 16th – 27th, 2021

Agenda Item:	8.14.2
Source:	Apple Inc.
Title:	Considerations on XR evaluation methodology
Document for:	Discussion/Decision
[bookmark: _Toc54284037]1. Introduction
At RAN1 #104bis-e/RAN1 #105-e, a number of agreements were reached concerning the evaluation methodology for XT study, in this contribution we provide our views on the open issues.
Review on agreements on evaluation methodology
At RAN1 #104bis-e, the following were agreed:

Agreement: 
For XR/CG capacity evaluation, when DL and UL performances are evaluated independently, the system capacity for DL capacity and UL capacity are reported respectively. 
· FFS whether/how to determine the joint capacity for DL and UL after companies have submitted evaluation results


On the joint capacity determination, since DL and UL performances are evaluated independently, the correlation among DL performance and UL performance at a UE is not visible in the reported evaluation. Logically it is possible a UE may have good DL performance is good/poor for a UE, but its UL performance is poor/good. If such mismatch becomes important in the study, at least the UE dropping, pathloss, shadowing fading, and indoor status etc. for DL evaluation and UL evaluation should be consistent/identical, so the DL performance of a UE and the UL performance of a UE can be properly connected.  

Proposal 1: when DL and UL performances are evaluated independently, to determine the joint capacity for DL and UL, at least the UE dropping, pathloss, shadowing fading, and indoor status etc. for DL evaluation and UL evaluation should be consistent/identical.

Besides system capacity and UE power consumption, mobility and coverage are also mentioned in the XR study SID. Note coverage and mobility are very important issues for XR. However, given the time budget the XR study item has, we need to be realistic on what can be achieved. The coverage aspects are already covered in the chosen deployment scenarios, i.e. indoor hotspot, UMa and dense urban. Study with those scenarios can reveal potential issues in XR application already. Besides, system design achieving low error rate, low latency and high throughput at the same time is challenging enough, making the design even harder is not going to deliver any tangible benefit over conducting design with main goals of improving on system capacity and UE power consumption. 

At RAN1 #105-e, the following was captured in Chairman’s notes:
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.
On the table, there are two approaches for coverage study for XR: one is with system level simulation, another is with link level simulation as used in coverage enhancement study item/work item. Due to the multiple flow nature of XR traffic, using a link level simulation requires too many changes in a conventional link simulator. Hence our preference for XR coverage study is to use system level evaluation. As the value of B (the number of UEs per cell), B=1 or B at the number from capacity evaluation can served different purposes. With B at the capacity number, the evaluation would provide the coupling gain at one load point; with B=1, then the coupling gain for another load point is identified.

We have
Proposal 2: Focus the XR study on system capacity and UE power consumption. For coverage study, system level evaluation is used.
[bookmark: _Toc54284050]Conclusion
In this contribution we provide our views on remaining issues in XR evaluation methodology. We have 

Proposal 1: when DL and UL performances are evaluated independently, to determine the joint capacity for DL and UL, at least the UE dropping, pathloss, shadowing fading, and indoor status etc. for DL evaluation and UL evaluation should be consistent/identical.

Proposal 2: Focus the XR study on system capacity and UE power consumption. For coverage study, system level evaluation is used.
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