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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN1#105-e [1], the coverage evaluation methodology and KPI have been discussed, and a preliminary conclusion has been formed, as follows:  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.

The system load for coverage evaluation still remains open. In addition, for power evaluation, the satisfied UE set for calculation of UE power saving gain should be clarified. 
This paper mainly discusses the remaining issues of evaluation methodology.

Remaining issue of coverage evaluation methodology 
In RAN1#105 e-meeting, a preliminary conclusion has been formed:
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.

In RAN1#105 e-meeting, the system load for XR coverage evaluation, i.e., value of B, is a subject of intense discussion. Indeed, different values of B may result in significantly different XR coverage evaluation results.When system load is high, e.g., B = capacity, the UE satisfaction depends on, not only coverage, but also the network scheduler/HARQ/link adaption etc. If capacity is used to evaluate the system load of coverage, the capacity evaluated by different companies is different. It is meaningless to compare the coverage evaluation results under different simulation assumptions. Adopting a definite low system load seems more reasonable for XR coverage evaluation. 

Observation 1: Adopting a definite low system load seems more reasonable for XR coverage evaluation.

When the system load is low, such as B=1, coverage is strongly correlated with the each individual UE. In the case of low system load, all UEs in a simulation are likely satisfied UE. Insufficient UE sample points will lead to poor ergodic performance of UE position in cell with the extreme value of coverage coupling loss not being obtained. In addition, the UE transmit power for uplink is limited compared to gNB transmit power for downlink. If more PRBs are allocated to the UE for UL data transmission, the UE Tx power will be dispersed and related inter-channel interference will increase, which will affect the ratio of the number of UE be satisfaction of XR service requirement. To effectively compare the results across companies, more metrics should be reported together with A-percentile point in CDF of Coupling gain for the “satisfied” UEs, e.g., UE satisfied rate for XR coverage evaluation.

Proposal 1: Low system load, e.g., 1UEs per cell, is mandatory for coverage methodology evaluation. 
Proposal 2: For XR coverage evaluation, more metrics should be reported together with A-percentile point in CDF of Coupling gain for the “satisfied” UEs, e.g., UE satisfied rate. 
UE power saving gain 
In RAN1#104b-e meeting, the UE set considered for UE power saving gain evaluation is agreed, as follow:
In fact, for option 2, there is a problem that needs to be clarified about satisfied UEs. There may be different understandings of assessing UE power saving gains considering satisfying UE. For example, Agreement: 
For XR power evaluation (including baseline and power saving schemes), companies report both Option 1 and Option 2 results for evaluating the power saving gain.
· Option 1: all UEs are considered
· Option 2: satisfied UEs only are considered

· Option 1: Collecting the satisfied UE set of the baseline and different UE power saving schemes PSS1, PSS2 etc., which are represented as S_bl, S_pss1, and S_pss2 etc., Then the power consumption of the S_bl in the baseline, the power consumption of S_pss1 under PSS1, the power consumption of S_pss2 under PSS2 etc. are collected. Finally, power saving gain of different power saving schemes is calculated using power consumption of different satisfied UE set.
· Option 2: Collecting the satisfied UE set of the baseline which is represented as S_bl. Then the power consumption of the S_bl under baseline and different power saving schemes is collected. Finally, the power saving gain of different power saving schemes is calculated using power consumption of same satisfied UE set.
The statistical power saving gain will be different depending on the understanding. To align the companies' assumptions, the satisfied UE set used for statistical power saving gains needs further clarification.
Proposal 3: The satisfied UE set used for statistical power saving gains needs further clarification.
For option 1 mentioned above, the power saving gain of different power saving scheme are based on different sets of satisfied UE. This seems not meaningful to compare the power saving gain across power saving schemes with different UE sample. Thus, we think that option 2 mentioned above is more reasonable. The table for evaluation of UE power saving gain should be added a note to clarify the satisfied UE, such as,
Table 1: Evaluation of UE power saving scheme
	Power Saving SchemeNote
	Power Saving Gain (PSG) compared to Case 1
	#satisfied UEs per cell2 / #UEs per cell3

	
	Baseline
	Optional
	

	
	Mean PS gain
	PS gain of 5%-tile UE in PSG CDF1
	PS gain of 50%-tile UE in PSG CDF1
	PS gain of 95%-tile UE in PSG CDF1
	

	Case 1
	-
	-
	-
	-
	K1/ N

	Case 2
	X1 %
	Y1 %
	Z1 %
	U1%
	K2/ N

	Case X
	X2 %
	Y2 %
	Z2 %
	U2%
	K3/ N

	 Note: The satisfied UE set considered for UE power saving gain is satisfied UE of baseline. 


Proposal 4: The table for evaluation of UE power saving gain should be added a note to clarify the satisfied UE, such as,
	Power Saving SchemeNote
	Power Saving Gain (PSG) compared to Case 1
	#satisfied UEs per cell2 / #UEs per cell3

	
	Baseline
	Optional
	

	
	Mean PS gain
	PS gain of 5%-tile UE in PSG CDF1
	PS gain of 50%-tile UE in PSG CDF1
	PS gain of 95%-tile UE in PSG CDF1
	

	Case 1
	-
	-
	-
	-
	K1/ N

	Case 2
	X1 %
	Y1 %
	Z1 %
	U1%
	K2/ N

	Case X
	X2 %
	Y2 %
	Z2 %
	U2%
	K3/ N

	 Note: The satisfied UE set considered for UE power saving gain is satisfied UE of baseline. 



Conclusion 
In this contribution, the remaining issues of evaluation methodology for XR are discussed and analyzed. Based on discussion, we have the following observation and proposals:
Observation 1: Adopting a definite low system load seems more reasonable for XR coverage evaluation.
Proposal 1: Low system load, e.g., 1UEs per cell, is mandatory for coverage methodology evaluation. 
Proposal 2: For XR coverage evaluation, more metrics should be reported together with A-percentile point in CDF of Coupling gain for the “satisfied” UEs, e.g., UE satisfied rate. 
Proposal 3: The satisfied UE set used for statistical power saving gains needs further clarification.
Proposal 4: The table for evaluation of UE power saving gain should be added a note to clarify the satisfied UE, such as,
	Power Saving SchemeNote
	Power Saving Gain (PSG) compared to Case 1
	#satisfied UEs per cell2 / #UEs per cell3

	
	Baseline
	Optional
	

	
	Mean PS gain
	PS gain of 5%-tile UE in PSG CDF1
	PS gain of 50%-tile UE in PSG CDF1
	PS gain of 95%-tile UE in PSG CDF1
	

	Case 1
	-
	-
	-
	-
	K1 / N

	Case 2
	X1 %
	Y1 %
	Z1 %
	U1%
	K2/ N

	Case X
	X2 %
	Y2 %
	Z2 %
	U2%
	K3 / N

	 Note: The satisfied UE set considered for UE power saving gain is satisfied UE of baseline. 
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