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Introduction
In this contribution, we discuss the remaining issues for evaluation methodology. Following topics are discussed.
· TDD configuration
· Cell loading for power evaluation
· Linear interpolation based power consumption estimate for tx power other than 0 and 23dBm
· FR2 UE power model
· Evaluation methodology for coverage evaluation. 
Evaluation methodology
TDD configuration
During RAN1#104e, we made following agreements.
	Agreement: adopt following update for TDD configuration for XR/CG evaluation
· FR1:
· Option 1: DDDSU
· Option 2: DDDUU
· FR2:
· Option 1: DDDSU
· Option 2: DDDUU
Detailed S slot format is 10D:2F:2U. Other S slot format(s) can also be optionally evaluated.
Further clarify that for option 2 for FR1/FR2, there is [2]-symbol gap at the end of third “D” slot of  DDDUU.
FFS whether or not to differentiate the two options (e.g., mandatory vs. optional)



Gap
The last 2 symbol gap would be reasonable assumption.
Proposal 1: Confirm 2 symbol gap at the end of third “D” slot of DDDUU.

Cell Loading for Power Evaluation
During RAN1#104be we made following agreement in this topic.
	Agreement: 
For XR UE power consumption evaluation
· The same number of UE per cell are used in baseline and power saving schemes, 
· Note: the number of satisfied UEs is reported in the power evaluations (already agreed in RAN1 #104-e).
· Max users/cell at which UE can meet the capacity KPI should be reported for baseline and for different UE PS techniques. 
· Results for other cases (e.g. power savings gain for lightly loaded case) can also be reported optionally.
· The system capacity for each case (e.g. a given number of UE per cell) for evaluating power saving schemes is reported in power evaluation




For the lightly loaded case (w/ small N e.g., N<<Nc where Nc is the capacity of the system), it would be good to use the same value across different companies make evaluation results be more consistent.
Proposal 2: Use the number of UEs/cell N=3 for lightly loaded case for power evaluation.
CDRX Parameters
During 104b meeting, we have made following agreement.
	Agreement: 
For XR power consumption evaluation, CDRX parameters are reported by companies



Different CDRX parameters provide different power saving gains. Given that having too many different configurations makes things very hard to compare results from companies and compare, we recommend RAN1 consider a set of recommended parameter sets to make results more consistent and comparable.
Proposal 3: RAN1 to determine the set of recommended set of CDRX parameters for XR power evaluation. 
We recommend following base parameter sets in a format (DRX cycle, inactivity timer value, On duration timer value) for FR1.
· 60Fps: (16,8,4), (8,4,4), (4,2,2)
· 120Fps: (8,4,4), (4,2,2)
We recommend RAN1 to evaluate following cases for FR2 reflecting typically shorter on-duration configuration in FR2 system.
· 60Fps: (16,8,2), (8,4,2), (4,2,2)
· 120Fps: (8,4,2), (4,2,2)
Power consumptions estimate for tx power other than 0 and 23dBm
During RAN1#104e we made following agreement in this topic.
	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




Here we provide our linear interpolation method for power consumption estimate for tx power other than 0 and 23 dBm. The FR1 power evaluation results in [2] is based on following estimation method.
Linear interpolation based power consumption estimate method for FR1: We have used following two points (1mW, A=250) and (200mW, B=700) defined in 38.840 as two end points and applied linear interpolation or extrapolation for tx power other than 1mW (0dBm) and 200mW (23dBm) in linear domain as shown in Figure 1 (left). Figure 1 (right) shows the representation of dBm domain.
[image: ] [image: ]
[bookmark: _Ref71549571]Figure 1 Linear interpolation in linear domain (left) and representation in dBm domain (right)

[bookmark: _Ref68531955]FR2 UE Power model
For FR2, the UL UE power consumption for the PUSCH/PUCCH in TR 38.840 is specified as a value (350) with no corresponding transmit power. Therefore, a model that covers a wider range of transmit power is required.  Here, we propose for the FR2 UE UL power consumption, P, a function of the EIRP and not transmit power since the FR2 performance is driven by the EIRP and not solely transmit power. P can be modelled as a linear function of the EIRP in linear scale, X (mW) which can be expressed as: 
[bookmark: _Hlk68154501]P(X) = 0.07*X + 350, 1mW ≤ X ≤ 3162mW 
Note: The range 1mW ≤ X ≤ 3162mW is equivalent to 0dBm <= 10*log10(X) <= 35dBm
The function is the plotted in Figure 1 below.

[bookmark: _Ref68539474]Figure 2: FR2 Proposed UE UL Power Model
For the 2TX configuration, the UL UE power consumption may be approximated by scaling the 1 Tx model by factor of 1.10.
P(X) = 1.10*(0.07*X + 350), 1mW ≤ X ≤ 3162mW
Note: The range 1mW ≤ X ≤ 3162mW is equivalent to 0dBm <= 10*log10(X) <= 35dBm
Proposal 4: For FR2 1TX configuration, we propose that the UE UL power consumption model is a linear function of the EIRP in the linear scale. The linear function, P(X) is given as P(X) = 0.07*X + 350, 0dBm <= 10*log10(X) <= 35dBm.
Proposal 5: For FR2 2TX configuration, we propose a scaled of the 1TX power model. The scaling factor is 1.10.

Clarification on Results Collection Table
In current results collection table, we have following columns shown in Figure 3 in capacity tab. The original intention is as follows.
· We include only one row to collect capacity results (rather than including all sweep results with different number of UEs/cell).
· Integer N is the average number of UEs per cell lager than Capacity (# of UEs in real number at Y=90% crossing point).
· We determine C1 = floor(Capacity).
· Companies report metrics when #UE=C1.
[image: ]
[bookmark: _Ref71623977]Figure 3 Current Results collection table

It seems that there was some confusion due to column CZ. The Column CZ (avg #UEs / cell = N) is intended to capture the point right hand side of Capacity as shown in Figure 4. The C1 is intended to capture left hand side point of Capacity.
[image: ]
[bookmark: _Ref71624848]Figure 4 Relation between columns

Currently, % of satisfied UE for N is missing the table. So, we suggest modifying the table to add a new column (shown as gray) as captured in Figure 5.

[image: ]
[bookmark: _Ref71623928]Figure 5 New results collection table with additional column DD (gray)
Proposal 6. Add a new column % of satisfied UE when #UE=N between column DC and DD.

Evaluation Methodology for Coverage Evaluations
XR coverage is discussed in the SID [1] as one of the key performance indicators.  Given that system level results are available for XR performance evaluations in terms of capacity and UE power consumption, it would be good to define XR coverage via system level simulations.  For the following scenarios:
· High system load: # of UEs per cell is close to system capacity
· Low load: # of UEs per cell is 1-3 depending on XR applications (AR, VR, CG) and deployment scenarios (InH, UMa, Dense Urban)
· Noise limited scenario: Only one UE in the entire network, e.g., a single UE only in a center cell
XR coverage can be defined to be X-percentile (e.g., X = 95) of distance in meters from the serving cell and/or MCL for the satisfied UEs. 
Proposal 7: Define XR coverage via system level simulations of which results are mostly already available.  XR coverage can be defined to be X-percentile (e.g., X = 95) of distance in meters from the serving cell and/or MCL for the satisfied UEs for different XR applications (AR/VR/CG) and different system loading: 
· High system load: # of UEs per cell is close to system capacity
· Low load: # of UEs per cell is 1-3 depending on XR applications (AR, VR, CG) and deployment scenarios (InH, UMa, Dense Urban)
·  Noise limited scenario: Only one UE in the entire network, e.g., a single UE only in a center cell


Conclusion
In this contribution, we discuss the remaining issues for the evaluation methodology.
Proposal 1: Confirm 2 symbol gap at the end of third “D” slot of DDDUU.
Proposal 2: Use the number of UEs/cell N=3 for lightly loaded case for power evaluation.
Proposal 3: RAN1 to determine the set of recommended set of CDRX parameters for XR power evaluation. 
Proposal 4: For FR2 1TX configuration, we propose that the UE UL power consumption model is a linear function of the EIRP in the linear scale. The linear function, P(X) is given as P(X) = 0.07*X + 350, 0dBm <= 10*log10(X) <= 35dBm.
Proposal 5: For FR2 2TX configuration, we propose a scaled of the 1TX power model. The scaling factor is 1.10.
Proposal 6. Add a new column % of satisfied UE when #UE=N between column DC and DD.
Proposal 7: Define XR coverage via system level simulations of which results are mostly already available.  XR coverage can be defined to be X-percentile (e.g., X = 95) of distance in meters from the serving cell and/or MCL for the satisfied UEs for different XR applications (AR/VR/CG) and different system loading: 
· High system load: # of UEs per cell is close to system capacity
· Low load: # of UEs per cell is 1-3 depending on XR applications (AR, VR, CG) and deployment scenarios (InH, UMa, Dense Urban)
·  Noise limited scenario: Only one UE in the entire network, e.g., a single UE only in a center cell
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P(X) = Power Consumption
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