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1. Introduction
This contribution is a summary on the email discussion on other evaluation methodology and assumptions for XR and Cloud Gaming in the contributions [1-17] submitted under AI 8.14.2. 

Updated proposals for GTW (5/25)
[bookmark: _Hlk72847097]For coverage evaluation
[bookmark: _GoBack]FL proposal 1: (working assumption) 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
· B = [1], other value can also be evaluated
· Note: Coupling gain (or coupling loss) for coverage evaluation is defined as the difference between ratio of received and transmitted transmitted and received power measured in dB, and includes antenna gains, path loss, shadowing, indoor- or body loss, etc. An example of coupling gain is given as in Figure A.2.2-1 of TR 36.814.
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Figure A.2.2-1. Distributions of coupling gain and downlink wideband SINR (geometry). [36.814]

FL’s comment:
· Considering the time budget for XR SI, it is necessary to determine the EVM for coverage by this meeting, in order to make progress on coverage evaluation in Aug. meeting.
· When B=system capacity, the system may not anymore coverage-limited, but becomes also interference-limited and capacity-limited. So B = 1 is adopted. Other values can also be used.

UE power model for FR2
FL proposal 2: For FR2, it is up to company to report the UE UL power consumption model.

Discussion (2nd round)
Template to collect evaluation results
The template to collect evaluation results are updated accordingly in the draft folder, taking into account the comments from companies during 1st round discussion.
Please check the updated template and provide your updated results accordingly. Also, please share your comment if any by NWM.

Change log:
· Add a note to the column description for column “Discard packet not meeting PDB”
· Add a clarification to the column “Traffic arrival offset” to clarify it is for the traffic arrival offset among different UEs
· Add a new column to each stream “% of satisfied UEs per stream n”
· Add columns to describe multi-stream parameters, “alpha (I/P-frame/slice size ratio), GOP size, num. of slice in each frame”
· Fixed some typos
· To be added
· Clarification on “SRS processing gain” 
· Clarification
· For power tab, the number of satisfied UEs, i.e. K1 in the agreement of 104-e, can be obtained by the value of EY * the value of FC
· 
Discussion:
· The definition of column “Capacity” in real number
· Clarify that for power saving scheme, what does capacity refer to, when #UEs=C1 or #UEs=low load case
· For power tab, current FC is to report K1/N1 value in case of high load, where N1 equals to C1 (i.e. the capacity). K1/N1 should be at least 90% in this case. For low load case, N1<<C1, K1/N1 may be greater than 90%.
· Whether the results for power evaluation with lower than 90% satisfaction ratio but large power saving gain should be captured.


	We have checked the table template and the results provided by companies for this meeting. It appears that there is a large difference in the way the results are collected, processed, and reported for capacity and, especially, for power. It seems that this applies not only to “which metrics are reported in which column”, but even to “how different metrics, agreed in prior meetings, are calculated”.
As the option to move forward and minimize these issues in future, we propose to clarify and write down the general procedures during this meeting on how the baseline metrics for capacity and power are obtained (and, consequently, reported in the table). These procedures should follow the prior agreements and be commonly understood among companies. This may take some (little) effort, but we strongly believe that without this step it is hard to resolve the confusion on how to report the results in a unified way.
To give an example/a starting point, let me summarize below the Nokia’s understanding of these procedures where we aim to directly follow the existing agreements: (questions/comments/corrections are very much appreciated)
 
Reference capacity evaluation procedure:
Setup: A = 1 (note: not necessarily to start from 1 literary, e.g., for 8 Mbit/s DL the capacity is around 20 UEs/cell, so A can be another small value that is for sure less that the capacity limit)
Step 1. “A” UE/cell is deployed.
Step 2. Check if the deployed UEs is satisfied or not (a satisfied UE is a UE with X% of packets received within the PDB). The baseline value of X for most of the streams is 99%.
Step 3. Calculate the fraction of satisfied UEs per deployment. Average over multiple drops.
If {the fraction of satisfied UEs is higher than Y=90% (baseline) or Y=95% (Optional)}
then “A” UEs are supported. Hence, the capacity is either “A” or higher. Increase “A” (A = A+1). Goto Step 1.
else “A” UEs are NOT supported. Hence, the capacity is lower than “A”. Then the previous value of A (A-1) is the number of supported UEs per cell (which we often stand as “K” in our prior discussions).
Step 4 (not explicitly agreed in eval. methodology). There is additional step described in R1-2104702 and already partially reflected in the results table that suggests to continue with K+1 UEs deployed and then do a linear interpolation between points for “K” and “K+1” to evaluate the real (not integer) capacity value, e.g. “capacity=7.2” instead of “capacity=K=7”. This is beyond any prior agreements and complicates the procedure even further. Do we really need such an extension?
Return: K (K is reported in the results table in Capacity tab, column DB in old notation, before 105-e),
If Step 4 holds, return also real “real capacity” (between K and K+1).
 
 
Reference power evaluation procedure:
Setup: Select the number of UEs/cell to deploy, N, where N=K (“K” is the integer capacity from the procedure above, baseline) or N<K (light load case, optional). “N” is reported in power tab, column EY (old table notation, before 105-e).
Step 1. Deploy N UEs,
Step 2. Model N UEs with “UE always ON”.
Step 3. Model N UEs with the preferred power saving scheme (PSS).
Step 4. Calculate the power saving gains (mean and optional quantiles) by comparing the power consumption from Step 3 (PSS) and Step 2 “UE always ON”.
Step 5. Calculate the number of UEs/cell that are supported with the PSS in Step 3. In our agreement from 104-e (Table 1 with summary of reported metrics for power KPI), this value is referred as “K1” (or “K2”, etc. for other PSSs). Report this value  “K1” along with the power saving gains.
Return: “K1”, “K1/N”, mean power saving gain for all the UEs (+optional quantiles), mean PS gain for satisfied only UEs (+optional quantiles).
 
Note 1: PS gains are reported in power tab, columns GC-GL (the description there is already very clear).
Note 2: From our understanding, “K1/N” is reported in power tab, column FD for downlink and column FO for uplink.
Note 3: “K1” is not currently captured in the table, so it would be nice to add it there. For this meeting, we reported “K1” in power tab, column FA (capacity). If there is a strong intention to keep the real capacity value (real value between “K” and “K+1”) reported as well, then “K1” can be reported in a separate column.
 
Would really appreciate possible comments/clarifications/corrections/alternative interpretations of our existing agreements here. We do believe it is important that we align the procedures on how to calculate the results together with agreeing on how to report the obtained results in the table.





Coverage evaluation
Summary of 1st round discussion
Regarding the proposal, it is updated by further clarification on the coverage definition.
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An example of CDF of coupling gain [dB] for satisfied UEs

Regarding why additional metric is used instead of capacity related metric, coupling gain/coupling loss is a typical metric for evaluating the coverage. The data of coupling gain/coupling loss can be obtained at the same time with capacity evaluation, and there is no additional work. 
Regarding the comments on the scenarios to be used are not coverage limited, for XR/CG, considering high data-rate and QoS requirement, the impacts on the QoS for XR traffic in terms of coverage in the typical scenarios for XR/CG are still meaningful.
Regarding the comment on coverage evaluation for XR needs to be deprioritized, I think the reason is mainly about the limited time budget for coverage evaluation. Hence, a simple method by reusing the methodology and assumptions for capacity evaluation as much as possible is considered. 
Based on the discussion on GTW session, the proposal is updated as follow. It is encouraged to evaluate the common baseline scenarios/configurations.
FL Proposal 1-a: For XR/CG in DL or UL, coverage is defined to be the (100-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 = [100, 95, 90], other value can also be reported
· B = [1, system capacity], other value can also be evaluated
· Note: Definition of Coupling gain refers to TR 37.910


Remaining issue for capacity and power evaluations 
Issue 1. UE power model for FR2
Based on the 1st round discussion, some companies have concerns on the potential benefit of such power model, the reason of using linear function of EIRP. Hence, more clarifications from companies on the details of power model for FR2 is needed. 
FL Proposal 2-a: For FR2, it is up to company to report the UE UL power consumption model
· e.g. For 1Tx configuration, 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
· For FR2 2TX configuration, the power model is scaled by the 1TX power model, where the scaling factor is [1.10]
Question 1. Please indicate whether you agree on the updated proposal 2 and share your comment if any. 
	Company
	Comment

	
	

	
	



Mobility evaluation
Based on the 1st round discussion, it seems there are some issues to be resolved for mobility evaluation. Given the limited time in this meeting, from moderator’s perspective, I suggest we defer the discussion on mobility to the next meeting and let company have more time to think about the mobility evaluation for XR, in terms of the possible evaluation method and the possible metric/KPI for mobility. Then we can further discuss the mobility evaluation for XR in next meeting and try to finalize the details.
Moderator’s recommendation: Defer the discussion on mobility evaluation for XR to Aug. meeting. Companies are encouraged to think about the possible evaluation method and the possible metric/KPI for mobility.


Others 
Issue 2. How to determine the DL/UL capacity when DL and UL performance are evaluated independently
Moderator’s recommendation: Whether and how to determine DL and UL capacity when DL and UL performance are evaluated independently will be discussed together with the evaluation results.

Issue 3. Prioritization of use cases/scenarios for XR capacity and power consumption evaluations 
Moderator’s recommendation: No further discussion on the prioritization of use cases/scenarios for XR evaluation in RAN1. It is up to companies to choose and evaluate the interested use cases and deployment scenarios for XR/CG evaluation.

Issue 4. Other issues on power evaluation
Moderator’s recommendation: Further discuss the issue in the future meeting if deemed necessary.

Discussion (1st round)
Template to collect evaluation results
The template to collect evaluation results are updated in the following. Companies are encouraged to check the template and update the evaluation results accordingly. 
https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_105-e/Inbox/drafts/8.14.2/Template%20for%20collecting%20evaluation%20results/Updated_XR_evaluation_result_template_v001.xlsx
Following is the brief summary of modifications for the template. Please check the excel sheet for more details.
· For capacity sheet
· Remove the column of avg # UEs/cell = N, since it is not related to the capacity.
· Add some notes for column of capacity (#UEs…) for clarification, to make sure companies have common understanding when filling the results.
· Remove the data validation for column BR : Additional Assumptions, BB : aggregate bit rates, and AD : HARQ initial target. Companies can freely input the information for these columns.
· A column in the beginning is added to provide some simple strings for identifying each row. Companies can put any simple string specific to the row
· Merge App and traffic direction in Capacity tab, make a single column with following choices: DL-AR/VR, DL-CG, UL-VR/CG, UL-AR. Please do not use other custom values, e.g., XR.
· For power sheet
· Change column FA of capacity to report C1 value (same as the definition of the column CY for C1 in capacity sheet)
· Add some notes to column EY, FA, FC, FD and FO to make the template clearer.
· Change the columns of PSG (%) to % mode, to make sure the input from companies is the number in % format.
· Keep one list of data validation for the direction, i.e. DL, UL, DL+UL

Coverage evaluation
Companies’ views on coverage evaluation for XR are summarized as below.
	Ericsson [17]
	Proposal 4	Reuse the end-user satisfaction criteria agreed for the capacity evaluations also for the coverage evaluations.
Proposal 5	Coverage is defined as the probability that a user is satisfied when the number of users in the system is very low.

	vivo [3]
	Proposal 1: For XR/Cloud Gaming coverage evaluation, support the SLS approach as the baseline, and the LLS approach can be optional.
· Step 1: Run system-level simulation(s) for capacity evaluation and collect the corresponding intermediate results, such as PER, coupling loss and distance between the UE and serving gNB, etc. for each UE dropped in the simulation(s).
· Step 2: Select the satisfied UEs for each of which the requirement of PER > X% is met (i.e., more than X (%) packets are successfully transmitted in the given air interface PDB), e.g., X=99.
· Step 3: Find the maximum value of coupling loss or distance between UE and serving gNB among the satisfied UEs, for UL and DL respectively.
· Step 4: Determine the bottleneck of data channel, e.g., which transmission direction is more limited in coverage, DL or UL, and how far a satisfied UE can locate from its serving gNB in the more limited transmission direction.
Taking AR (DL-45Mbps, UL-10Mbps) traffic in Dense Urban in FR1 as an example, the CDF curve of coupling loss is shown as below:
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Figure 1. Coupling loss of satisfied UEs for AR traffic in FR1 Dense Urban

	CATT [4]
	Proposal 2: RAN1 focus on capacity and power consumption evaluation for XR first and de-prioritize mobility and coverage.

	Nokia [5]
	Proposal 4: The coverage can simply be defined as the probability that an XR user is satisfied under low load conditions.
Proposal 5: Rely on the agreed system-level simulation methodology for assessing the XR coverage performance without the need for new link-level performance studies.
Proposal 6: The coverage for the agreed XR scenarios (i.e. Dense Urban, Indoor Hotspot) is defined as the probability of XR user satisfaction under low load conditions with only one UE per cell. Applying the same user satisfaction criteria as used for the Capacity evaluations.
Proposal 7: Companies are encouraged to report the SINR CDF curves/quantiles (e.g., 5%, 50%, and 95%), and/or the average SINR values to facilitate analysis of their individual observations and conclusions.

	QC [6]
	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

	OPPO [7]
	Proposal 4: The evaluation on coverage of XR/CG is de-prioritized. Companies can evaluate it via link-level simulation optionally and the detailed parameter setting is up to companies.  

	Samsung [10]
	Proposal 2
System-level evaluation of coverage for XR devices is de-prioritized; coverage analysis for selected code streams can be added to TR 38.838 using link-level evaluations.

	Xiaomi [14]
	Proposal 4: Link level evaluation is the baseline for coverage evaluation of XR services.



[3] [4] [5][6] [7] [10] [14] [17] discussed the coverage evaluation for XR.
Coverage is one the potential KPIs identified in the XR SID. For XR application, coverage is an important factor that affect the user experience. It is very helpful to study the coverage performance for XR. The main concern on coverage evaluation is that it may need a lot of effort to determine how to evaluate coverage but the time budget is limited.
For coverage evaluation, two approaches can be considered. One approach is based on system-level simulation (SLS), which is similar to capacity evaluation for XR. The other approach is based on link-level simulation (LLS), which is similar to the evaluation methodology adopted in coverage enhancement SI.
For XR coverage evaluation, it is necessary to take into account the XR traffic characteristics with certain QoS requirements. For capacity and power evaluation, XR performance is evaluated by system level simulation with the agreed traffic model and evaluation methodologies. System level simulation is able to accurately evaluate the effect of XR traffic on coverage. 
Besides, to define XR coverage, it would be desirable to reuse the SLS results for capacity/power evaluation that are already available as much as possible.  In this regard, FL makes the following proposal. 
[bookmark: _Ref72340588]FL Proposal 1: XR coverage is defined to be X-percentile (e.g., X = 95) of Coupling Loss (CL) for the “satisfied” UEs for different XR applications (AR/VR/CG) with the following:
· Option 1: High system load, i.e. # of UEs per cell is system capacity
· Option 2: Low load, i.e. # of UEs per cell is Y (e.g., Y=1).
· Option 3: Noise limited scenario, i.e. Only one UE in the entire network, a single UE only in a center cell.Note: CDF of CL for the satisficed UEs can be obtained from multiple drops, e.g., a large number of drops for Option 3. 
Question 2. Please share your comment on the FL Proposal 1 in NWM. Please share your view on values of X and Y. Also please share your view on which option should be baseline (note: more than one options can be baseline).
	Company
	Comment

	vivo
	We are fine with FL’s proposal and prefer option 2 or option 3 for coverage evaluation.

	
	




Summary of 1st round discussion
· Options
· 1
· Huawei
· 2
· MTK, Nokia, Samsung, QC, IDC, vivo, CATT, LG
· 3
· Value of X, Y
· X=95
· MTK, QC, IDC
· Y
· 1: Nokia, QC, IDC
· 3: MTK
· Further clarification on the proposal
· What does “X-percentile of coupling loss for the satisfied UEs” exactly mean
· ”X-percentile (e.g., X = 95) of Coupling Loss (CL) for the “satisfied” UEs ” seems not clear
· Coupling loss should be  clearly defined
· Metric to be used
· % of successfully delivered packets to/from the UE (X% in our prior agreements, where for capacity we set the threshold to be equal to 99%)
· % of satisfied UEs in the network (“Y” in our existing terms, as in the agreements/table now, where for capacity evaluation, “Y” is set to >=90% as the baseline)
· Nokia, Samsung, E///
· Coverage evaluation is deprioritized
· Futurewei
· Some concerns
· the variance on the reported capacity and power results is large for same settings/assumptions. If the simulations are not reasonable for capacity, then they may also not be trusted for coverage evaluations if based on same SLS.
· Futurewei, Samsung
· UMA, DU and InH are all not coverage limited
· Nokia, Futurewei, Samsung
· not sure whether the proposed coverage definition can give the real perfomrance of coverage
· Xiaomi

Remaining issue for capacity and power evaluations 
Issue 1. UE power model for FR2
	QC [6]
	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.

	ZTE [15]
	Proposal 1: [bookmark: _Toc68687723]For FR2, re-use the 350 relative power in case no new power state is further defined for 23dBm.

	Samsung [10]
	Proposal 4
The UE power model for FR2 should use linear interpolation based on EIRP instead of Tx power.



[6][10] [15] discuss the UE power model for FR2. For FR2, the UL UE power consumption for the PUSCH/PUCCH in TR 38.840 is specified as one value, i.e. 350 relative power and there is no corresponding transmit power. To evaluate the UE power consumption in FR2 more accurately, a model to cover a wider range of UE transmit power would be needed. In [6], a power consumption model based on a linear function of EIRP in the linear scale is provided for UE power model in FR2. 
[bookmark: _Ref72340739]FL Proposal 2: For FR2 1TX configuration, 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
· For FR2 2TX configuration, the power model is scaled by the 1TX power model, where the scaling factor is [1.10]
Question 3. Please indicate whether you agree on the FL Proposal 2 and share your comment if any in NWM.
	Company
	Comment

	vivo
	We are fine with FL’s proposal

	
	



Mobility evaluation
Companies’ views on mobility evaluation for XR are summarized as below.
	Ericsson[17]
	In the XR evaluation SI, RAN1 should treat cloud gaming with first priority, AR use cases with second priority, and VR use cases with third priority.
Proposal 2	Inter-cell mobility is evaluated analytically by describing the currently specified mobility procedures from an XR service point of view, relying on the agreed traffic models and user satisfaction criteria.
Proposal 3	Further consider if some restricted simulation setup could complement the analytical evaluation.


	IDC[13]
	Proposal 4: 	As a start prioritize low mobility scenarios with pedestrian walking speed, i.e., maximum of 3 km/h – 5 km/h.


	Intel[8]
	1. Proposal-1: For impact of mobility events on XR performance, the L1-mobility EVM from Release-17 MIMO can be adopted as a baseline.
1. Proposal-2: Consider defining the following KPIs for mobility evaluations:
1. KPIs for capacity evaluation 
1. RSRP Distribution
1. Beam Switching latency (FR2)

	DCM[16]
	Proposal 1:
It is suggested that mobility evaluation is conducted in this study item to see the performance and whether any enhancement on mobility is needed for XR services.
Proposal 2:
· The following mobility speed can be considered for XR mobility evaluations:
· Pedestrian (e.g. 3 km/h), vehicular (e.g. 60 km/h), and HST (e.g. 300 km/h or 500 km/h)
Proposal 3:
· Further discuss whether analytical evaluation or system level evaluation based on Rel-17 MIMO mobility study is used for XR mobility evaluation.

	vivo [3]
	Proposal 8: For XR/Cloud Gaming mobility evaluation, capacity performance changes or impacts due to handover procedures can be considered firstly.
Proposal 9: For XR/Cloud Gaming mobility evaluation, study the method for evaluating capacity performance loss due to handovers.

	CATT[4]
	Proposal 2: RAN1 focus on capacity and power consumption evaluation for XR first and de-prioritize mobility and coverage.

	Samsung [10]
	Proposal 1
System-level evaluation of mobility for XR devices is de-prioritized and captured analytically in TR 38.838.

	Xiaomi [14]
	Proposal 5: Mobility events, e.g. handover and RLF, should be considered for the evaluation of XR services.

	Nokia [5]
	Proposal 1: There no need for RAN1 to conduct advanced dynamic system-level simulations to assess the XR handover performance at this point of time. Note also that it is typically RAN2 and RAN4 conducting detailed handover system-level performance analysis.
Proposal 2: Conduct simple analytical analysis of the number effected XR frames for the different agreed XR traffics, adopting the requirements for the interruption time from 3GPP TS 38.133, considering traditional HO, CHO, and DAPS (FR1 only). Based on that, simple conclusions can be drawn on how this will impact the XR QoS/QoE, including potential pointers for possible enhancements.
Proposal 3: When later concluding on the recommended CDRX setting to best leverage the tradeoffs between XR service QoE (or XR system capacity) and UE power consumption, it shall be checked by means of simple analytical calculation how this influence on the timing of the HO.



In [3] [4] [5] [8] [10] [13] [14] [17], mobility for XR is discussed. As mobility is one of the potential KPI identified in the SID, it is helpful to evaluate the mobility performance for XR. In [8], it is proposed to study the mobility for XR by System level mobility evaluations using Rel-17 MIMO mobility study as the starting point. In [5] [10] [17], it is proposed that analytical evaluation based on the mobility procedures and from XR service’s perspective is used for mobility evaluation for XR. For example, conduct simple analytical analysis of the number effected XR frames for the different agreed XR traffics, adopting the requirements for the interruption time from 3GPP TS 38.133, considering traditional HO, CHO, and DAPS (FR1 only). In [3], a simplified evaluation method with 2 steps is proposed for XR mobility evaluation, Step 1: Collect critical statistics based on system-level simulation(s) and Step 2: Analyze capacity performance loss due to handovers based on critical statistics.
From moderator's perspective, it seems the methodology and definition of KPI for mobility evaluation for XR need further discussions. 
Question 4. Regarding the evaluation method for XR mobility, please share your views on the mobility evaluation based on the system level mobility evaluation or the analytical evaluation. Also, please share your views on the performance metrics (KPI) for XR mobility evaluation.
	Company
	Comment

	vivo
	We think simple analysis on the mobility performance for XR is sufficient. Due to the limited time, it is difficult to discuss other SLS methodology for mobility evaluation for XR.

	
	




Others 
Issue 2. How to determine the DL/UL capacity when DL and UL performance are evaluated independently
	FUTUREWEI [1]
	Proposal 1: For DL and UL performances, only separate capacities are reported. 

	vivo [3]
	Proposal 2: If a set of capacity evaluations will provide the baseline capacity performances for a corresponding set of power consumption evaluations, then these two sets of evaluations should adopt the same dependencies between DL and UL evaluations, i.e. evaluated independently or together.
Proposal 3: When DL and UL performances are evaluated independently, the joint capacity for DL and UL can be the minimum between the DL capacity and UL capacity corresponding to the same set of simulation parameter values.
Proposal 4: When DL and UL performances are evaluated together, a UE is declared as a satisfied UE if the UE is regarded as satisfied for both DL and UL based on the corresponding metrics collected during a simulation.

	CATT [4]
	Proposal 1: Capturing the DL and UL capacity separately is sufficient for XR performance study, and the joint capacity for DL and UL is misleading. 

	OPPO [7]
	Proposal 1: For XR/CG capacity evaluation, when DL and UL performances are evaluated independently, no need to introduce the joint capacity

	Apple [9]
	Proposal 2: 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.

	ZTE [15]
	Proposal 1:	When DL and UL performances are evaluated independently, joint capacity for DL and UL is obtained by min{C_DL,C_UL}.



[1][3][4][7][9][15] discussed the remaining issue on DL and UL evaluation for capacity.
It should be noted that in RAN1 #104-e meeting, it was agreed that at least for XR/CG capacity evaluation, for DL and UL 
DL and UL performances are evaluated independently as baseline, while DL and UL performance are evaluated together optionally. So it is moderator’s understanding that no more discussion on whether to adopt joint DL and UL performances evaluation is needed.
For DL and UL evaluation independently, the remaining issue is how to obtain the joint capacity for DL and UL. In [9], it is proposed that at least the UE dropping, pathloss, shadowing fading, and indoor status etc. for DL evaluation and UL evaluation should be consistent/identical to evaluate the joint capacity. From moderator’s understanding, it is good to align the assumptions for DL and UL evaluation if possible. However, since it is related to simulation setup issue, the simulation details can be left to company. On the determination of DL and UL capacity, [15] proposed the joint capacity for DL and UL is obtained by min{C_DL,C_UL}, while [1] [7] think that no need to introduce joint capacity. From moderator’s understanding, whether and how to determine the joint capacity is related to the evaluation result output, i.e. how to draw observation based on the DL and UL performance evaluated independently. So, it is suggested to be discussed together with the evaluation results.
Moderator’s recommendation: On the determination of DL and UL capacity when DL and UL performance are evaluated independently, it will be discussed together with the evaluation results.

Issue 3. Prioritization of use cases/scenarios for XR capacity and power consumption evaluations 
5 companies discuss the prioritization of use cases for XR evaluation. Companies’ views on prioritization for XR evaluation are summarized as follows.
We have discussed the potential prioritization of use cases for XR evaluation in RAN1 #104b-e. There is no consensus in RAN1 #104b-e. It can be seen that there are different preferences on the interested use cases among the companies. On the other hand, there also was comment by some companies that no prioritization is needed. From moderator’s understanding, companies can choose the use cases and scenarios from their own interest. 

Moderator’s recommendation: No further discussion on the prioritization of use cases/scenarios for XR evaluation in RAN1. It is up to companies to choose and evaluate the interested use cases and deployment scenarios for XR/CG evaluation.

	Ericsson
	1. [bookmark: _Toc68631206]In the XR evaluation SI, RAN1 should treat cloud gaming with first priority, AR use cases with second priority, and VR use cases with third priority.

	Xiaomi
	Proposal 1: In-door deployment can be prioritized for the evaluation of VR
Proposal 2: Both indoor and outdoor deployment scenarios should be considered for AR and cloud gaming services
Proposal 3: Both AR and CG should be prioritized for power consumption evaluation

	IDC
	Proposal 1:     Prioritize Indoor deployment scenario for VR evaluations   
Proposal 2:     Prioritize Dense urban deployment scenario for AR and CG evaluations
Proposal 3:     Prioritize FR1 in XR/CG evaluations and FR2 should be optional 

	LG
	Proposal 1: 
· For VR1 and VR2 applications, Indoor hotspot is prioritized
· For AR1 and AR2, Dense urban and Urban macro are prioritized
· For CG, Dense urban [and Indoor hotspot] is[/are] prioritized
· FR1 is prioritized for some of combinations of deployment scenarios and applications, e.g., AR1 and AR2

Proposal 2: Prioritize the following combinations of TDD configurations and XR/CG applications.
· DDDUU for AR applications for both FR1 and FR2
· DDDSU for VR/CG applications for both FR1 and FR2

Observation 1: XR power evaluation based on Option 1 (all UEs are considered) is more realistic while not requiring additional simulation work.
Proposal 3: For power consumption evaluation, prioritize AR in Dense urban and Urban macro deployment scenarios
· FR1 is prioritized over FR2

	OPPO
	Proposal 5: For XR/CG evaluation for NR
·  FR1:  Dense urban and indoor hotspot are prioritized 
· FR2:  Dense urban is prioritized
Proposal 6: Prioritization of AR/VR/CG is not needed
· If prioritization of AR/VR/CG is needed, AR/CG should be prioritized. 



Issue 4. Other issues on power evaluation
There are other aspects related to power evaluation discussed by a few companies in the following. 
· Details of Linear interpolation based power consumption estimate method for FR1
	QC [6]
	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 2 (left). Figure 2 (right) shows the representation of dBm domain.
[image: ] [image: ]
[bookmark: _Ref71549571]Figure 2 Linear interpolation in linear domain (left) and representation in dBm domain (right)





· Recommended number of UE per cell for XR UE power consumption evaluation in lightly load
	QC [6]
	Proposal 2: Use the number of UEs/cell N=3 for lightly loaded case for power evaluation.



· UL power state
	ZTE
	Proposal 4:	For XR evaluation, the following two alternatives for UL power states can be considered.
Alt 1: Use the original power states and do not add more power states.
Alt 2: Power of PUCCH or PUSCH with different number of symbols can be obtained by power of long PUCCH or PUSCH multiplied by a coefficient. The coefficient can be calculated by C = 0.3 + (N-1)/13*0.7, N is the number of symbols the UL power state occupied.
Proposal 5:	Power of “PDSCH+PUCCH” should be 450 at 23dBm, and power of “PDCCH+PDSCH+PUCCH” should be 470 at 23 dBm.



· Power modelling of S slot
	ZTE [15]
	[bookmark: _Toc68687732]Proposal 5:	Power of “PDSCH+PUCCH” is 450 units at 23dBm, and power of “PDCCH+PDSCH+PUCCH” is 470 units at 23 dBm.




Summary

List of contributions in RAN1 #105-e
[1] R1-2104208	XR evaluation methodology	FUTUREWEI
[2] R1-2104239	Evaluation methodology for XR and Cloud Gaming	Huawei, HiSilicon
[3] R1-2104396	Discussion on evaluation methodologies for XR	vivo
[4] R1-2104499	Evaluation methodology and performance index for XR	CATT
[5] R1-2104556	Development of the Evaluation Methodology for XR Study	Nokia, Nokia Shanghai Bell
[6] R1-2104702	Remaining Issues on Evaluation Methodology for XR	Qualcomm Incorporated
[7] R1-2104746	Discussion on the XR evaluation methodology	OPPO
[8] R1-2104935	Evaluation Methodology for XR	Intel Corporation
[9] R1-2105135	Remaining issues in XR evaluation methodology	Apple
[10] R1-2105343	Evaluation methodology and KPIs for XR	Samsung
[11] R1-2105377	On Evaluation Methodology for XR and CG	MediaTek Inc.
[12] R1-2105444	Discussion on evaluation methodologies for XR	LG Electronics
[13] R1-2105500	Discussion on additional issues on XR Evaluations Methodology and KPI	InterDigital, Inc.
[14] R1-2105548	Discussion on remaining issues of evaluation methodology for XR services	Xiaomi
[15] R1-2105604	Further Discussion on XR Evaluation Methodology	ZTE, Sanechips
[16] R1-2105727	Discussion on evaluation methodology for XR	NTT DOCOMO, INC.
[17] R1-2105830	Evaluation methodology for XR	Ericsson
Appendix (previous agreements)
RAN1 #103-e
Agreement: XR applications
RAN1 confirms that diverse applications of VR1/2, AR1/2, (XR conference FFS), CG are of interest for study. Potential prioritization/down selection of these applications for evaluation is to be discussed after detailed traffic models and relevant evaluation assumptions are stable.
· FFS: other applications, e.g., XR conferencing

Agreement: Traffic model
Traffic model for DL and UL should reflect various aspects, e.g., various bit rates, variable frame/packet (definition of frame/packet to be clarified with traffic model as necessary) size, and periodicity (how to model jitter is FFS).  RAN1 will strive to conclude on detailed traffic models in the next RAN1 meeting (104-e) where SA4 outcome on traffic model is expected to be available.
· Statistical model is preferred.
· It is preferred traffic model for both UL and DL have a certain degree of variability so thatand the total number of traffic models can be reduced. 
· Note: Taking into account the fact that the decision on traffic models may hold many other crucial decisions, discussion on traffic model in the next RAN1 meeting is prioritized from the beginning.  

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
· 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:
· 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

Agreement: Baseline power evaluation methodology
If UE power consumption is agreed as a KPI for evaluation of XR performance over NR,TR38.840 is the baseline methodology potentially with some modifications if necessary.  RAN1 aim to minimize modeling effort. For example, the following aspects can be considered for further discussion but not limited to.
· FFS whether/how to model UE power consumption for UE tx power other than 0dBm and 23dBm,
· FFS whether/how to model UE power consumption for UL slots that are not defined in TR38.840
· FFS whether/how to model UE power consumption for ‘S’ slot
· FFS whether/how to model UE power consumption for 400MHz in FR2 including scaling rule for FR2 BWP adaption.
· FFS whether/how to model UE consumption for the corresponding number of Tx antennas
· FFS whether/how to model the UE power consumption for UE tx power under FR2
Agreement:
· RAN1 continues to discuss evaluation methodologies for UE power consumption and system capacity.
· RAN1 is to discuss whether/how to study/evaluate mobility and coverage at a later stage, e.g., starting from Q1 2021.

RAN1 #104-e
Agreements: RAN1 adopts a parameterized statistical traffic model for evaluation of XR and CG, and KPI with details as shown below (RAN1 strives to agree on the remaining details during RAN1 #104e, based on SA4 input):
· There are M1 and M2 streams in DL and UL respectively
· At least adopt the case where M1=1 & M2=1
· FFS the values of M1 and M2, including the possibility of being application-dependent
· DL 
· Bitrate for video streaming
· VR/AR: [60 Mbps (mandatory), 30 Mbps (optional)]
· CG: [30 Mbps (mandatory), 45 Mbps (optional)]
· FFS: other optional values 
· Air interface Packet Delay budget (PDB) 
· Air interface delay is measured from the point when a packet arrives at gNB to the point when it is successfully delivered to UE
· Air interface PDB for video streaming
· VR/AR: [10ms (mandatory), 20ms (optional)]
· CG: [15ms (mandatory), 30ms (optional)]
· FFS: other optional values 
· FFS: Frame-level/IP packet-level modeling for packet arrival, latency measure, etc. 
· FFS: Packet size, including the possibility of varying packet sizes
· FFS: Packet Inter arrival time including the possibility of modeling jitter 
· UL
· FFS: Bitrate
· FFS: Air interface Packet Delay budget (PDB)
· FFS: Frame-level/IP packet-level modeling for packet arrival, latency measure, etc. 
· FFS: Packet size
· Per UE KPI
· Baseline: A UE is declared a satisfied UE if more than X (%) of packets are successfully transmitted within a given air interface PDB. The exact value of X is FFS.
· FFS: In addition to the baseline, the following additional method is FFS
· When determining a XR/CG user is satisfied or not, the following factors are considered. FFS how to use those factors.  
· Packet loss information
· Packet delay information
· Some XR/CG source related information if they can be available within RAN, e.g. the mapping between packet and slices or frames and the packet importance
· Multiple data streams traffic model
· FFS if there are multiple streams (if adopted)
· FFS additional aspects not addressed above.
· Note 1: Companies are encouraged to provide details such as parameters (e.g., mean, STD, etc.), distributions, etc., by analyzing SA4 input, e.g., V/S/P traces
· Note 2: All FFS points above are to be further discussed in RAN1 #104e


Agreements
· Statistical traffic model for a single DL video stream for a single UE
· The statistical traffic model for a single UE for a single DL video stream in Figure 1 is adopted, where a packet is assumed to represent multiple IP packets corresponding to a single video frame for modelling/evaluation purposes, e.g., traffic arrival, packet size, evaluation of latency and reliability. 

· Frame per second (fps) for DL video stream for a single UE
· 60 fps (baseline)
· 120 fps (optional)
· Other values, e.g., 30, 90 fps can be also optionally evaluated. 
· Average data rate for DL video stream:
· VR/AR: 30, 45 Mbps @60fps (baseline) 
· 30, 60 Mbps @60fps (optional)
· Note: this is the aggregated data rate when applicable
· CG: 8, 30 Mbps @60fps (baseline)
· 8, 45 Mbps @60fps (optional)
· Other values (in combination with fps) can be also optionally evaluated. 
· Truncated Gaussian distribution is used for the packet size distribution of video stream for AR/VR/CG.
· Other distribution is not precluded.
· (Working assumption) Parameters of Truncated Gaussian distribution for Packet size (note: these parameter values are those before the truncation) 
· Mean: Derived from average data rate and fps as follows. 
· (average data rate) / (fps for video stream, i.e., # packets per second in our statistical model) / 8 [bytes]
· STD
· TBD
· Max packet size
· TBD
· Min packet size
· TBD
· FFS whether or not to use this parameter
· Per UE KPI 
· Baseline: A UE is declared a satisfied UE if more than X (%) of packets are successfully transmitted within a given air interface PDB. 
· The exact value of X is FFS, e.g., 99, 95 
· FFS different values for I-frame and P-frame if evaluation of them is agreed. 
· Other values can be optionally evaluated
· DL traffic model: video stream 
· (Working assumption) Parameters of Truncated Gaussian distribution for Packet size (note: these parameter values are those before the truncation)
· Mean: Derived from average data rate and fps as follows. 
· (average data rate) / (fps for video stream, i.e., # packets per second in our statistical model) / 8 [bytes]
· STD 
· [15% of Mean packet size derived above]
· Note: The above value is an example for further investigation, and is to be revisited potentially with more inputs from companies in RAN1#104-bis-e
· Max packet size 
· [1.5 x Mean packet size derived above]
· Note: The above value is an example for further investigation, and is to be revisited potentially with more inputs from companies in RAN1#104-bis-e
· Min packet size 
· TBD
· FFS whether or not to use this parameter
· Note: This is to be revisited potentially with more inputs from companies in RAN1#104-bis-e.
· Jitter for DL video stream for a single UE
· (Already agreed) Per the agreed statistical traffic model, arrival time of packet k is k/X1000 [ms] + J [ms], where X is the given fps value and J is a random variable. 
· (Newly proposed agreement) J is drawn from a truncated Gaussian distribution:
· Mean: [0]
· STD: [2 ms]
· Range: [[-4, 4]ms]
· Note: The values ensure that packet arrivals are in order (i.e., arrival time of a next packet is always larger than that of the previous packet)
· Note: The above values for mean, STD and Range are working assumption for initial simulations, and is to be revisited potentially with more inputs from companies in RAN1#104-bis-e
· Air interface PDB for DL video stream 
· VR/AR: 
· 10ms 
· Other values, e.g., 5ms, 20 ms can be optionally evaluated. 
· CG: 
· 15ms
· Other values, e.g., 10ms, 30ms can be optionally evaluated. 
· FFS whether or not to have more than one mandatory value

Working assumption: On UL Traffic model and QoS parameters
· CG/VR: single stream (pose/control)
· Traffic model for Pose/control 
· Periodic: 4ms (no jitter) 
· Other values can be optionally evaluated. 
· Fixed: 100 bytes (SA4 input)
· PDB: 10 ms
· AR
· FFS 

Agreements: On evaluation of multiple streams/flows:
· FFS the following in RAN1#104-bis-e 
· Whether/how to model and evaluate I-frame and P-frame for both DL and UL, e.g., separate definition of fps, packet size, QoS requirements (e.g., PER, PDB), etc.
· Whether/how to separately model and evaluate two streams of video and audio/data for both DL and UL
· Whether/how to model and evaluate FOV (high-resolution) and non-FOV (lower-resolution omnidirectional) streams, e.g., separate definition of fps, packet size, QoS requirements (e.g., PER, PDB), etc

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)

Agreement: For XR evaluation, ideal channel estimation can be optionally evaluated.

Agreements: System bandwidth for XR/CG evaluations are as follows.
· For FR1,
· Baseline: 100 MHz
· Optional: 20/40 MHz, 2*100 MHz with CA
· FR2
· Option 1: 100 MHz
· Option 2: 400 MHz
Companies should report the CA setting if CA is adopted.
Other system bandwidth can also be optionally evaluated.

Agreements:For outdoor scenarios, the BS antenna parameters are as
· 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)
Company to report the BS antenna parameters for XR/CG evaluation. 
Other BS antenna parameters can also be optionally evaluated.

Agreements:For FR2, UE antenna parameters for XR/CG evaluations are as follows.
· Option 1 (Follow Rel-17 evaluation methodology for FeMIMO in R1-2007151)
· (M, N, P)=(1, 4, 2), 3 panels (left, right, top)
· 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°
Company to report the UE antenna parameters for XR/CG evaluation. 
Other UE antenna parameters can also be optionally evaluated.

Agreements: For XR/CG evaluation, adopt following assumptions for BS height for Urban Macro
	Parameter
	Proposed value

	
	Urban Macro (FR1)

	BS height
	25m



Agreements: For Dense urban and Urban Macro, the UE height for indoor UEs is updated as following based on Table 6-1 in TR 36.873.
	
	
	Urban Micro/Macro cell 
with high UE density
(3D-UMi) /(3D-UMa)

	UE height (hUT) in meters
	general equation
	hUT=3(nfl – 1) + 1.5

	
	nfl for outdoor UEs
	1

	
	nfl for indoor UEs
	nfl ~ uniform(1,Nfl) where
Nfl ~ uniform(4,8)



Agreements: At least for XR/CG capacity evaluation, for DL and UL 
· Baseline: DL and UL performances are evaluated independently
· Optional: DL and UL performance are evaluated together 
· FFS details both the baseline and the optional evaluations

Agreements: For Dense urban for XR/CG evaluation, update the agreement in RAN1 #103e for channel model as follows.
· Dense urban: FR1 and FR2
· Channel model: UMi UMa. Detailed definition of UMi UMa refers to TR 38.901.
Agreements: For XR/CG evaluation, adopt 12 degree for downtilt for Dense Urban in FR1.
· Other downtilt value can also be optionally evaluated
Agreements: To facilitate further discussion on evaluation of power saving effect of different power saving schemes, the following references are defined.
· Case 1 (baseline): UE power consumption assuming UE is always ON, i.e., UE is always available for gNB scheduling.
· Case 2 (FFS optional or baseline): UE power consumption assuming Rel-15/16 CDRX configuration
· FFS CDRX configuration details
· Company can also optionally evaluate for other cases, e.g.
· Genie: UE power consumption assuming that UE is in a sleep state (e.g., micro/light/deep sleep as defined in TR38.840) whenever there is neither DL data reception nor UL transmission. From the gNB scheduling perspective, UE is always available for scheduling, i.e., there is no difference from Baseline in gNB scheduling and corresponding UE Tx/Rx. It is noted that Genie is not a power saving scheme but the result may serve as an upper bound of power saving gain of power saving techniques, which may potentially motivate development of new power saving techniques that can approach the Genie performance.
· R15/16/17 power saving techniques for connected mode, e.g., BWP, PDCCH skipping, search space switching, etc.

Decision: As per email posted on Feb 5th,
Agreements: 
UE power consumption (i.e., power saving gain of the evaluated scheme) for XR is evaluated in conjunction with impact on latency, user experience, and capacity.  In this regard, the following table is used to collect results for system level simulation from companies as a starting point. 
· FFS all UEs or only satisfied UEs are included for obtaining the PS gain
Table 1 Evaluation of UE power saving schemes for e.g., {dense urban, AR, FR1}
	Power Saving Scheme
	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 1: CDF of power saving gains of each UE
Note 2: # of satisfied UEs per cell among # of UEs per cell (=N). 
Note 3: # of dropped UEs per cell (=N) that needs to be the same for all power saving schemes to be evaluated.
Note 4: company to provide the detailed simulation assumptions including parameter values for each case, e.g. CDRX parameters
Note 5: company can report one or more power saving gain metrics (i.e. mean PS gain or PS gain of 5%/50%/95%/-tile UE in PSG CDF) for each power saving scheme

Agreements: For UL UE power consumption evaluation for UE with transmit power X [0,23] dBm, adopt the following 
· Option 1 (Baseline): 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
· Companies to provide detailed assumptions on UE power consumption for Tx power values other than 0 and 23 dBm 
· E.g. Power number is given as A for X= [0, 20)dBm and B for X =[20, 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.
· [bookmark: _Hlk72531456]Option 2 (FFS mandatory or optional): Linear interpolation method in linear scale for Tx power values other than 0 dBm and 23 dBm 
· FFS whether or not to differentiate the two options (e.g., mandatory vs. optional)
· FFS whether or not to consider UE with transmit power less than 0 dBm

21





image1.emf
Calibration

0

10

20

30

40

50

60

70

80

90

100

-140 -120 -100 -80 -60 -40

Coupling gain (Prx-Ptx) [dB]

C.D.F. [%]

InH

UMi

UMa

RMa

Case 1 3D

Case 1 2D


image2.emf
Calibration

0

10

20

30

40

50

60

70

80

90

100

-10 0 10 20 30 40

Downlink wideband SINR (geometry) [dB]

C.D.F. [%]

InH

UMi

UMa

RMa

Case 1 3D

Case 1 2D


image3.png
FR1 Dense Urban coupling gain of satisfied UE with SUEs per cell

100
80
T 6
=
A
U 40
DL 45Mbps_60FPS_10ms
20 ——TUL 10Mbps_6OFPS_60ms
0 g I I I I I 1 1 )
-100 -90 -80 70 -60 -50

-140 -130 -120 -110
Coupling gain [dB]





image4.png
FR1 Dense Urban Coupling loss with SUEs per cell
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