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[bookmark: _Ref129681832]In RAN1#103-e meeting, the Rel. 17 FS_NR_XR_eval SID [1] was discussed. The following was agreed [2] on the topic of XR evaluation methodology:
	Agreement:
Adopt the following deployment for XR/CG evaluations
· Indoor hotspot: FR1 and FR2
· Detailed definition of Indoor hotspot refers to TR 38.913.
· Channel model: InH. Detailed definition of InH refers to TR 38.901.
· Dense urban: FR1 and FR2
· Detailed deployment refers to TR 38.913, where single layer with Marco layer is assumed.
· Channel model: UMi. Detailed definition of UMi refers to TR 38.901.
FFS: Whether to prioritize FR1 for evaluation.
Note 1: When selecting the deployment and evaluation assumptions for XR/CG evaluations, it is up to company to evaluate FR1 or FR2 or both for the frequency range.
Note 2: It does not mean that all applications are evaluated for all the deployment scenarios.
 
Agreement:
Urban Macro can be optionally reported for XR/CG evaluations only for FR1.
· FFS: whether Uma is optional or not
· Following parameters can be assumed.
	Parameter
	Proposed value

	
	Urban Macro (FR1)

	Layout
	21cells with wraparound
ISD = 500 m

	BS Tx power
	FR1: 49 dBm/20 MHz


 
 
Agreement:
It is to be further discussed how to prioritize the combinations of deployment scenarios and applications after traffic models for each application are stable.
 
Agreement:
System capacity is defined as the maximum number of users per cell with at least X % of UEs being satisfied.
· X=90 (baseline) or 95 (optional)
· Other values of X can also be evaluated optionally
Note: The exact ‘satisfied’ requirements will be discussed separately
FFS: how to calculate the percentage of satisfied users across multiple drops of simulations
 
Agreement:
Adopt the simulation assumptions in table 1 as below
 
Table 1: Simulation assumptions for XR evaluation (Part 1) (updated)
	Parameter
	Proposed value

	
	Indoor hotspot FR1/FR2
	Dense urban FR1/FR2

	Layout
	120m x 50m
ISD: 20m
TRP numbers: 12
	21cells with wraparound
ISD: 200m

	Carrier frequency
	FR1: 4 GHz
FR2: 30 GHz

	Subcarrier spacing
	FR1: 30 kHz
FR2: 120 kHz

	BS height
	3m
	25m

	UE height
	hUT=1.5 m

	BS noise figure
	FR1: 5 dB
FR2: 7 dB

	UE noise figure
	FR1: 9 dB
FR2: 13 dB

	BS receiver
	MMSE-IRC

	UE receiver
	MMSE-IRC

	Channel estimation
	Realistic
FFS:Ideal(optional)

	UE speed
	3 km/h

	MCS
	Up to 256QAM

	BS antenna pattern
	Ceiling-mount antenna radiation pattern, 5 dBi
	3-sector antenna radiation pattern, 8 dBi

	UE antenna pattern
	FR1: Omni-directional, 0 dBi,
FR2: UE antenna radiation pattern model 1, 5dBi


 
 
Agreement:
Adopt the following UE distribution for XR/CG evaluation for outdoor scenario
· For outdoor scenario:
· FR1: 80% indoor, 20% outdoor
· FR2: 100% outdoor
Other UE distribution can be evaluated optionally.
 
Agreement:
Adopt the following TDD configuration for XR/CG evaluation
· FR1:
· Option 1: DDDSU
· Option 2: DDDUU
· FR2:
· Option 1: DDDSU
FFS detailed S slot format
Note: Other TDD configuration or FDD can be optionally evaluated.
 
Agreement:
Adopt the following BS antenna parameters for indoor scenario for XR/CG evaluation
· FR1:
· 32 TxRU, (M, N, P, Mg, Ng; Mp, Np) = (4,4,2,1,1;4,4)
· (dH, dV) = (0.5, 0.5)λ
· FR2:
· Option 2: 2 TxRU, (M, N, P, Mg, Ng; Mp, Np) = (16, 8, 2,1,1;1,1)
· (dH, dV) = (0.5, 0.5)λ
Other BS antenna parameters can be optionally evaluated
 
Agreement:
For XR/CG evaluation, adopt the following assumptions for downtilt 
·         For XR/CG evaluation, adopt the following assumptions for downtilt
· Dense Urban
· FFS: 6 or 12 degree
· Other downtilt can be optionally evaluated.
· Indoor hotspot
· 90° (pointing to the ground)
Other downtilt can be optionally evaluated
 
 
Agreement:
Adopt the simulation assumptions in table 3 as below
 
Table 3: Simulation assumptions for XR evaluation (Part 3)
	Power control parameter
	Companies should report

	Transmission scheme
	Companies should report, such as Type I/II codebook, rank assumption

	Scheduler
	SU/MU-MIMO PF scheduler (company to report SU or MU),
other scheduler (e.g., delay aware scheduler) is up to companies report

	CSI acquisition
	Realistic
Both CSI feedback and SRS are considered
Companies should report 
•          CSI feedback delay, CSI report periodicity, whether using CSI quantization, CSI error model or not,
•          Assumptions on SRS: periodicity, processing gain, processing delay, etc
•          and etc.

	PHY processing delay
	Baseline: UE PDSCH processing Capability #1
Optional: UE PDSCH processing Capability #2
 
Companies should report gNB processing delay, e.g. DL NACK to retransmission delay, UL previous transmission to current transmission delay and etc.

	PDCCH overhead
	Companies should report

	DMRS overhead
	Companies should report

	Target BLER
	Companies should report

	Max HARQ transmission
	Companies should report


 
 
Agreement:
The following aspects are to be discussed after traffic model is stable.
· For the system capacity definition, how to determine whether a UE is satisfied or not is to be deferred until the exact traffic model along with how to measure E2E user experience is available.  Additional metrics to be collected will be further discussed after traffic model is stable.
· Various options for traffic arrival offset among UEs per cell were proposed by companies, e.g., even offset, random offset, no offset. It will be discussed after traffic model is determined.
 
Agreement:
System bandwidth for XR/CG evaluations are as follows.
· For FR1,
· Baseline: 100 MHz
· Optional: 20/40 MHz (FFS: 200 MHz)
· FFS FR2
 
Agreement:
For outdoor scenarios, the baseline BS antenna parameters are as follows.
· FFS FR1, 
· Option 1: 64 TxRU, (M, N, P, Mg, Ng; Mp, Np) = (8,8,2,1,1;4,8)
· Option 2: 32 TxRU, (M, N, P, Mg, Ng; Mp, Np) = (8,2,2,1,1,8,2)
· Option 3: 32TxRUs (M, N, P, Mg, Ng; Mp, Np) = (4,4,2,1,1,4,4)
(dH, dV) = (0.5λ, 0.85λ)
· FR2:
· 2 TxRU, (M, N, P, Mg, Ng; Mp, Np) = (4,8,2,2,2;1,1)
(dH, dV) = (0.5λ, 0.5λ)
Other configurations can be optionally evaluated.
 
Agreement:
UE antenna parameters for XR/CG evaluations are as follows
· FR1:
· Baseline: 2T/4R, (M, N, P, Mg, Ng; Mp, Np) = (1,2,2,1,1;1,2), (dH, dV) = (0.5, N/A)λ
· Optional: 4T/4R, 1T/2R, 2T2R
· FFS FR2: down-selection between the next two options. Please indicate if you have preference.
· Option 1 (Follow Rel-17 evaluation methodology for FeMIMO in R1-2007151)
· (M, N, P)=(1, 4, 2), 3 panels (left, right, top)
· (Mp, Np) is up to company. Need to be reported with simulation result.
· Option 2 (from TR 38.802 – developed in Rel-14)
· 4Tx/4Rx: (M, N, P, Mg, Ng; Mp, Np) = (2,4,2,1,2;1,2), (dH,dV) = (0.5, 0.5)λ, the polarization angles are 0° and 90°
 
Agreement:
BS Tx power for XR/CG evaluations are as follows
· For Indoor hotspot:
· FR1:
· 24 dBm per 20 MHz
· FR2:
· 23 dBm per 80 MHz. EIRP should not exceed 58 dBm
· For Dense urban:
· FR1:
· 44 dBm per 20 MHz
· FR2:
· 40 dBm per 80 MHz. EIRP should not exceed 73 dBm
For system BW larger than above, Tx power scales up accordingly.
 
Agreement:
UE max Tx power for XR/CG evaluations are as follows 
· FR1: 23 dBm
· FR2: 23 dBm, maximum EIRP 43 dBm



In this contribution, we present our views on evaluation methodology in Section2 while a discussion on KPIs is presented in Section3.

Evaluation Methodology
In this section we will provide our views on the FFS parts of the agreements which were listed in the introduction related to the Evaluation Methodology.

	Adopt the following deployment for XR/CG evaluations
· Indoor hotspot: FR1 and FR2
· Detailed definition of Indoor hotspot refers to TR 38.913.
· Channel model: InH. Detailed definition of InH refers to TR 38.901.
· Dense urban: FR1 and FR2
· Detailed deployment refers to TR 38.913, where single layer with Marco layer is assumed.
· Channel model: UMi. Detailed definition of UMi refers to TR 38.901.
FFS: Whether to prioritize FR1 for evaluation.



For the sake of making progress, in our view FR1 scenarios should be prioritized over FR2 for evaluation. In the latter case having the simulation assumptions such as the 64 TXRUs and larger bandwidths may stall SI progress due to requirement of very long execution times and additional simulation cases. The TR will also capture the FR2 results from companies that may provide them.
Proposal 1: In order to make progress in the SI, FR1 scenario is baseline while FR2 is optional. 

Urban Macro can be optionally reported for XR/CG evaluations only for FR1.
· FFS: whether Uma is optional or not
· Following parameters can be assumed.

Following a similar logic i.e. for the sake of reducing the number of evaluations, in our view UMa evaluation should be optional. Furthermore, it is anticipated that Uma evaluations may not bring further conclusions over UMi therefore simulating UMi should be sufficient.
Proposal 2: To reduce the evaluation work overload, it is sufficient to focus on UMi scenario while UMa may be left optional.

System capacity is defined as the maximum number of users per cell with at least X % of UEs being satisfied.
· X=90 (baseline) or 95 (optional)
· Other values of X can also be evaluated optionally
Note: The exact ‘satisfied’ requirements will be discussed separately
FFS: how to calculate the percentage of satisfied users across multiple drops of simulations

For evaluation of XR/CG applications, the definition of system capacity needs to be determined. In general, similar to the previous 3GPP study e.g. URLLC, the system capacity is defined as the maximum number of users per cell satisfying a certain set of requirements.  There are multiple ways to calculate the percentage. In one case, the percentage of users may be calculated over each drop – in this case the percentage may be averaged over multiple drops (averaged percentage). In another case, the percentage may be calculated over multiple drops (total percentage). In this case, the number of successful users satisfying the requirements is counted over all the drops. The percentage is calculated as the number of successful users over all drops/ total number of users over all drops. In the former case, we think in some cases the statistics may be insufficient to calculate a reasonable percentage per drop. For example, if the number of UEs is small the percentage may be inaccurate. However, when calculating the percentage over all drops the further randomness may be introduced being across drops.

Proposal 3: The percentage of satisfied users across multiple drops of simulations is calculated as the percentage may be calculated over multiple drops (total percentage) rather than percentage per drop with averaging of the percentage.


·         For XR/CG evaluation, adopt the following assumptions for downtilt
· Dense Urban
· FFS: 6 or 12 degree


For the sake of reducing evaluations, in our views either of the 6 or 12 degrees should be agreed but not having both for evaluations with slight preference of evaluating 12 degrees.

[bookmark: _GoBack]Proposal 4: To reduce the evaluation work overload, it is sufficient to focus on either of 6 or 12 degrees downtilt with preference of 12 degree.


	Channel estimation
	Realistic
FFS:Ideal(optional)




Since ideal channel estimation may not provide user experience close to actual deployment prefer to limit the simulation assumptions to only realistic channel estimation.
Proposal 5: Defer the ideal channel estimation analysis.


Key Performance Indicator (KPI)
Identifying KPIs is key in reflecting the user experience in XR and CG services. XR/CG services may have different KPIs than eMBB and URLLC services. As such throughput, peak data rate and reliability may not be appropriate KPIs for XR services.  According to the SID [1], for XR/CG services several metrics of performance may be considered those include capacity, coverage, mobility and power consumption.  In the following we present our views for each.
Capacity, Latency, PER: From RAN1’s perspective, the DL and UL latency are more relevant in the evaluation of XR performance. For RAN evaluation, the DL latency is measured as the time interval between the packet arrival at the gNB and the successful packet delivery at the UE, while the UL latency is measured as the time interval between the packet generated at the UE and the successful packet delivery at the gNB.  According to [3] and [4], typical total DL latency requirements are in the range of 20 to 60 ms. DL latency budget at RAN level evaluation needs to be determined which is a portion of the total DL latency requirements. DL packets that are not successfully delivered to the UE within this DL latency budget should be counted as dropped packet in the evaluation. 
The maximum number of users that can be supported with percentage of users that satisfy both latency and PER requirements above a threshold is the capacity of the system.
Power Consumption: Rel-15/16 had already introduced several UE power savings mechanisms. There is also an ongoing power consumption WI in Rel-17. In our views, the power consumption models developed in TR 38.840 should be used as starting point for power consumption evaluation for XR and at least Rel-16 mechanisms for power savings should be the baseline for evaluation. A few issues need to be discussed for power consumption evaluation:
1. Power saving features may introduce additional latency and hence reduce XR capacity. Proper evaluation requires to model the interaction between power saving features included and the XR traffic and scheduler behaviour etc. Trade-off between power consumption and the capacity performance will likely be different for various power saving features and implementations.
2. The system level evaluation of XR capacity is expected to be already very time consuming and lengthy. The additional cases for modelling interaction of various power saving features and implementations will substantially increase the efforts and time needed.
3. A simple approach is to evaluate XR capacity without explicitly modelling the power saving feature in the system simulator, by analyzing and calculating power consumption based on the outcome of scheduler and associated UE behaviour. However, though this will keep the additional effort small it cannot provide insight how much power saving features impact XR performance and the actual amount of power saving. Therefore, the additional value to all the previous power consumption evaluation activities provided by this approach is not clear. 
We suggest focusing first on capacity study and evaluation and further discuss evaluation methodology for power consumption.
Coverage: In our view of Rel 17 Coverage Enhancement SI/WI, we do not see the need to have yet another campaign of coverage analysis. In addition, with capacity related evaluation and potentially power consumption evaluation, the workload of this SI is already very high comparing to the TU assigned. No further evaluation should be considered.  
Mobility: It is not clear how RAN1 should perform evaluation for mobility in this SI. As such in our views, mobility and handover is out of scope of this RAN1 only SI and may be deferred for RAN2 study perspective. The mobility consideration from RAN1 perspective may be included in the UE speed assumption such as the 3km/hr.
Proposal 6: 
· Focus the study and evaluation first on capacity of XR
· Power consumption evaluation methodology for XR needs further discussion
· Defer the discussion on coverage and mobility
Proposal 7: The capacity is defined as the maximum number of users that can be supported with percentage of users that satisfy both latency and PER requirements above a threshold (e.g., 90%)

Conclusions
In this contribution, we present our views on key XR evaluation methodology.  Based on the discussions in the previous sections we propose the following: 
Proposal 1: In order to make progress in the SI, FR1 scenario is baseline while FR2 is optional. 
Proposal 2: To reduce the evaluation work overload, it is sufficient to focus on UMi scenario while UMa may be left optional.
Proposal 3: The percentage of satisfied users across multiple drops of simulations is calculated as the percentage may be calculated over multiple drops (total percentage) rather than percentage per drop with averaging of the percentage.
Proposal 4: To reduce the evaluation work overload, it is sufficient to focus on either of 6 or 12 degree downtilt with preference of 12 degree
Proposal 5: Defer the ideal channel estimation analysis.
Proposal 6: 
· Focus the study and evaluation first on capacity of XR
· Power consumption evaluation methodology for XR needs further discussion
· Defer the discussion on coverage and mobility
Proposal 7: The capacity is defined as the maximum number of users that can be supported with percentage of users that satisfy both latency and PER requirements above a threshold (e.g., 90%)
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