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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 [1-18] submitted under AI 8.14.2. 
[bookmark: _Hlk69120585][104b-e-NR-XR-02] Email discussion/approval on evaluation methodology with checkpoints for agreements on Apr-15, Apr-20 – Xiaohang (vivo)
·  1st check point: April 15
· 2nd check point: April 20

Outcomes of RAN1 #104b-e
Agreement: 
Case 2, i.e. CDRX, is optionally evaluated for UE power consumption evaluation

Agreement:
For XR power consumption evaluation, CDRX parameters are reported by companies

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

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

Conclusion:
It is up to companies to choose either Option 1 (DDDSU) or Option 2 (DDDUU) for TDD configuration (as per previous agreements) and do the evaluation. 

Agreement:
It is up to each company to report the following performance metrics optionally
1. Percentage of satisfied UEs
1. CDF of packet error ratio 
1. CDF of packet latency
1. CDF of user-perceived throughput
1. Resource utilization
Note: it does not mean all the optional performance metrics will be captured in the TR. How to use these optional reported metrics and whether to capture in the TR can be separate discussion after there are substantial evaluation results.

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.
1. Option 1: all UEs are considered
1. Option 2: satisfied UEs only are considered

Agreement: 
For XR/CG power consumption evaluation, for DL and UL,
1. Option 1: DL and UL performances are evaluated independently. DL and UL power consumption results are collected separately.
1. Option 3: DL and UL performances are evaluated together. DL and UL power consumption are counted to obtain the total power consumption
1. Companies to report the assumptions for power consumption evaluation

Agreement: 
For XR UE power consumption evaluation
1. The same number of UE per cell are used in baseline and power saving schemes, 
3. Note: the number of satisfied UEs is reported in the power evaluations (already agreed in RAN1 #104-e).
1. Max users/cell at which UE can meet the capacity KPI should be reported for baseline and for different UE PS techniques. 
4. Results for other cases (e.g. power savings gain for lightly loaded case) can also be reported optionally.
1. 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

Conclusion: 
It is up to company to report either equal number of UEs per cell or unequal number of UEs per cell is assumed for capacity evaluation. 
1. Note: unequal number of UEs per cell means even average load per cell.

Agreement:
For XR/CG capacity evaluation, a packet is considered as lost when it has exceeded the PDB, such that it will be added to the PER and the data of the packet is discarded.
1. It is up to company to report the details for the packet when it has exceeded the PDB, e.g.
0. Option 1: The packet exceeding the delay is still delivered to the other side
0. Option 2: The packet (including the non-transmitted part) is discarded at the transmitter (at the gNB for DL packets and at the UE for UL packets)
0. Other options are not precluded
1. Note: This is for the purpose of evaluation

Discussion of 2nd round
General
Issue 1. Template to capture the simulation results
To capture the simulation results of capacity and power consumption evaluation, a draft template is provided. Since there are some uncertainties on traffic model and evaluation assumptions, we need to focus on finalizing the traffic model parameters and evaluation assumptions first. We can continue refining the template and updating the template accordingly once traffic model/evaluation assumptions are decided. Current template can be used for information and companies are free to update and refine it.
https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_104b-e/Inbox/drafts/8.14.2/Round%201/Draft_XR_evaluation_result_template_v03.xlsx
Companies’ comments on the modification for the template are summarized as follow.
· Column T and Y are duplicate in Power sheet. 
· The detail of power saving scheme can be descript in a ‘Note’ column.
· Suggest to add a column for scheduler
· For multi-stream model, e.g., I/P frame for DL video, UL pose/control and UL video, etc., suggest to have two sets of columns to reflect such parameters for Stream#1 and Stream#2, separately.
· companies can briefly indicate the multi-stream model they evaluated (e.g., frame-based I/P stream, slice-based I/P stream, etc.)
· May need another column to indicate the “Channel Estimation” type, i.e., realistic or ideal.
· Companies should propose to add new column (parameters) in case there is anything missing

Moderator’s recommendation:
· Continue refining the template and updating the template accordingly once traffic model/evaluation assumptions are decided. Current draft template can be used for information and companies are free to use the template for evaluation results submission.

Issue 2. Prioritization of use cases/scenarios for XR capacity and power consumption evaluations
Summary for 1st round discussion
· For capacity evaluation
· Fine with proposal for prioritization
· FUTUREWEI, CATT, vivo, Ericsson, Xiaomi, OPPO, DCM, MTK, ZTE, LG, Intel, Samsung
· Other views
· AR is also prioritized for InH
· OPPO, DCM, AT&T
· VR is also prioritized for DU
· Huawei
· CG is also prioritized for InH
· Nokia, AT&T
· No prioritization is needed
· OPPO, Huawei, Nokia, AT&T
· Traffic model should also be considered for prioritization
· For power consumption evaluation
· Fine with proposal for prioritization
· FUTUREWEI, vivo, Ericsson, Xiaomi, OPPO, DCM, MTK, LG, Intel
· No need to prioritize any case
· CATT, ZTE, Huawei, Nokia, Intel, Samsung


It can be observed that different companies show different preferences on the interested use cases. There are also companies who propose that no prioritization is needed. Since the prioritization is aiming to reducing the simulation work load. It is moderator’s understanding that companies can choose the use cases and scenarios from their own interest. In this regard, it is recommended that no more discussion on prioritization for XR/CG evaluation is needed in RAN1.

Moderator’s recommendation:
· It is up to companies to choose and evaluate the interested use cases and deployment scenarios for XR/CG evaluation.


Capacity evaluation 
Issue 3. Whether and how to do DL and UL evaluation simultaneously for capacity
Summary of 1st round discussion
Based on the input, companies’ views are summarized as below.
· Fine with proposal
· CATT, vivo, Ericsson, Xiaomi, DMC, MTK, ZTE, Huawei (except the system capacity), LG, Nokia, AT&T, Intel, Apple (expect the system capacity), IDC, QC, OPPO
· Joint system capacity needs further discussion
· CATT, ZTE, Huawei, Apple
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. Hence, the remaining issue is how to determine the joint capacity for DL and UL when DL and UL performances are evaluated independently. It can be discussed after companies have submitted substantial evaluation results.
Possible proposal 1: For XR/CG capacity evaluation, when DL and UL performances are evaluated independently, the system capacity for DL capacity and UL capacity are reported respectively. 
· FFS how to determine the joint capacity for DL and UL after companies have submitted evaluation results
Question 1. Please provide your comment on proposal 1 if you have any concern.
	Company
	Comment

	FUTUREWEI
	OK with the proposal

	QC
	Support the proposal.

	MTK
	We support the proposal

	DOCOMO
	Support the proposal.

	OPPO
	Support

	Nokia, NSB
	Support the proposal

	Xiaomi
	Support

	Huawei, HiSilicon
	We are generally fine with the proposal.
It’s possible that after further evaluations, reporting DL-only capacity or UL-only capacity is enough for some cases. At current stage, it’s not very clear whether reporting joint capacity for DL and UL is necessary for any case. So we suggest to add “whether” in the FFS point as follows:
· “FFS whether/how to determine …”

	Ericsson
	Support

	LG
	Okay with the proposal.

	InterDigital
	We support the proposal.

	CATT
	We support the proposal




Issue 4. Whether and how to mandate TDD configuration
Summary of 1st round discussion
Based on the input, companies’ views are summarized as below.
· It is up to companies to choose the TDD configuration and do the evaluation
· FUTUREWEI, CATT, vivo, Ericsson, Xiaomi, DMC, MTK, ZTE, Huawei, LG, Intel, IDC, OPPO
· DDDSU as baseline
· Ericsson, Nokia, AT&T, Samsung, IDC

It is moderator’s understanding that companies can select the TDD configuration for XR evaluation. So following conclusion is proposed.
Possible conclusion 1: No need to discuss which option is mandatory or optional. It is up to companies to choose the TDD configuration and do the evaluation. 
Question 2. Please provide your comment on the conclusion if you have any concern.
	Company
	Comment

	FUTUREWEI
	OK with proposal

	QC
	Support the conclusion.

	MTK
	We support the proposal

	DOCOMO
	Support the conclusion.

	OPPO
	Support

	Nokia, NSB
	We have so far seen no arguments against accepting a unified TDD configuration in the formulation given by QC, LG, and us during the previous rounds:
· Option 1 (DDDSU) is mandatory for VR/CG.
· Option 2 (DDDUU) is mandatory for AR.
We believe that having a unified TDD configuration is the common interest, as it simplifies a lot the results collection and combining among companies. We already have diversity in other cases (antennas, BWs, etc.), so see no single reason to introduce one more diversity here.

	Xiaomi
	OK with the proposal. 

	Huawei, HiSilicon
	Support

	Ericsson
	Support. To Nokia: we do not think that it is realistic to adapt the TDD pattern based on the service. So we will simulate with the same pattern for all services. It could be that AR may motivate operators to change the TDD pattern, but it would be a separate discussion. 

	LG
	Can live with the proposal. But, prefer what Nokia suggested above if there is any chance of convergence.

	InterDigital
	We support the proposal. 

	CATT
	We support the proposal



Issue 5. Whether and what to provide for additional metrics
Summary for 1st round discussion
· Fine with proposal
· FUTUREWEI, CATT, vivo, Ericsson, Xiaomi, DMC, MTK, ZTE, Huawei, LG, Intel, IDC, OPPO

Possible proposal 2: It is up to company to report the following performance metrics optionally
· Percentage of satisfied UEs
· CDF of packet error ratio 
· CDF of packet latency
· CDF of user-perceived throughput
· Resource utilization
Note: it does not mean all the optional performance metrics will be captured in the TR. How to use these optional reported metrics and whether to capture in the TR can be separate discussion after there are substantial evaluation results.
Question 3. Please provide your comment on the proposal if you have any concern.
	Company
	Comment

	FUTUREWEI
	OK with the proposal

	QC
	Support the proposal.

	MTK
	We support the proposal

	DOCOMO
	Support the proposal.

	Nokia, NSB
	Support the proposal

	Xiaomi
	Fine with the proposal

	Huawei, HiSilicon
	Support

	Ericsson
	Support. Thank you for addressing our concern on potential inclusion in the TR.

	LG
	We are fine with the proposal.

	InterDigital
	We are ok with the proposal.

	CATT
	We are OK with the proposal



Issue 6. Clarification of simulation procedures to obtain system capacity
Summary for 1st round discussion
· For capacity evaluation, the number of Ues per cell is equal, i.e. even load. 
· Unequal number of Ues per cell can be also evaluated optionally, i.e. uneven load.
· Support: OPPO, vivo, DCM, MTK, LG, Nokia, QC
· Not support: FUTUREWEI, Ericsson, ZTE, Huawei, AT&T, Intel
· For capacity evaluation, to obtain the system capacity, run system capacity simulations. Start with deploying 1 UE/cell and increase the density of Ues (2Ues/cell, 3Ues/cell, etc.) until the network runs out of capacity and the “system capacity” metrics stops growing or even starts degrading.
· Support: FUTUREWEI, Ericsson, vivo, DCM, MTK, Huawei, ZTE, LG, Nokia, Intel, IDC
· For capacity evaluation, a packet is considered as lost when it has exceeded the PDB, such that it will be added to the PER and the data of the packet is discarded.
· Support: FUTUREWEI, vivo, Ericsson, OPPO, DCM, MTK, Huawei, ZTE, LG, Nokia, Intel, IDC, QC
· No need for clarification. Company can report in the Note column
· CATT

Possible conclusion 2: 
· For capacity evaluation, to obtain the system capacity, run system capacity simulations. Start with deploying 1 UE/cell and increase the density of Ues (2Ues/cell, 3Ues/cell, etc.) until the network runs out of capacity and the “system capacity” metrics stops growing or even starts degrading.
· For capacity evaluation, a packet is considered as lost when it has exceeded the PDB, such that it will be added to the PER and the data of the packet is discarded.
· Other condition for defining a packet as lost can be evaluated optionally
· It is up to company to adopt equal number of Ues per cell is equal or unequal number of Ues per cell for capacity evaluation
Question 4. Please share your view if you have concern on the above clarifications for XR capacity evaluation.
	Company
	Comment

	FUTUREWEI
	Ok with proposal, suggest that the company should report their assumption of equal number or unequal number of Ues per cell.

	QC
	Support the conclusion. 
The second bullet regarding scheduler behaviour could be treated as a potential proposal (which is aggregable based on feedback) since it has direct impact on capacity number.

	MTK
	We support the proposal

	DOCOMO
	Support the proposal.

	OPPO
	The first bullet is not needed. For example, if a company evaluates 45Mbps firstly and get the capacity X, then the companies can start with more than 1 (e.g., X) UE/cell for the evaluation of 30 Mbps as it is obviously there will be larger capacity for the service of 30 Mbps. Starting from 1 UE/cell does not provide any additional benefit even at the cost of more simulations 

	Nokia, NSB
	Support the proposal, but some clarification might be needed.
Regarding the QC concern, our reading of the second bullet is that the baseline behaviour assumed here is as follows: “the packet exceeding the delay is still delivered to the other side and counted as lost in the post-processing phase”. If this is not the case, and some companies might read this statement as the scheduler-related agreement (e.g., that the DL packets exceeding the PDB should be discarded at the gNB without transmission), then, indeed, further clarification is needed here.
We believe that the intention of this agreement is to specify the evaluation methodology for the general behaviour, not to detail possible enhancements (which can, if needed, be done in a separate agreement/agreements later on).

	Xiaomi
	We support the proposal.

	Huawei, HiSilicon
	1st bullet: we share similar view with OPPO that it’s not necessary to start from 1 UE/cell in all cases. Companies can choose the starting number and step size by their own judgements. 1st bullet is good as an example for information purpose, but no need to be a conclusion or an agreement.

2nd bullet: our understanding is that if the serving time of a packet exceeds the PDB, the gNB drops this packet (i.e., stops further transmission of this packet), and it will be added to the PER and the data of the packet is discarded. We suggest to clarify this.
We are not very clear about the meaning of “Other condition for defining a packet as lost can be evaluated optionally”. Please could FL gives some examples?

3rd bullet: suggest the following red changes:
· It is up to company to adopt equal number of UEes per cell is equal or unequal number of Uees per cell for capacity evaluation. Company should report the choice.

	Ericsson
	Essentially support. However, we do not interpret the first bullet literally, i.e., we may not necessarily need to simulate 1, 2, 3 Ues – if capacity is large enough, we may start at a higher load. 
Regarding even/uneven load, it would be interesting to understand the motivation of even load. We were hoping that we could follow the normal RAN1 paradigm and use even average load, but uneven

	LG
	Fine with the conclusion except the 2nd bullet. For the 2nd bullet, we have the same understanding as Nokia. It seems we need further clarification to have a common understanding on the second bullet.

	InterDigital
	We support the proposal in all three bullets.  

	CATT
	We are OK with only 2nd and 3rd bullets.   The first bullet should be left to each company



UE power consumption evaluation
Issue 7. Whether and how to mandate CDRX for UE power consumption evaluation
Following agreement was made in Wed. GTW session
Agreement: 
Case 2, i.e. CDRX, is optionally evaluated for UE power consumption evaluation

Issue 8. How to select CDRX configuration/parameters for UE power consumption evaluation
Following agreement was made in Wed. GTW session
Agreement:
For XR power consumption evaluation, CDRX parameters are reported by companies

Issue 9. How to model UE transmit power, option 1 or option 2
[bookmark: _Hlk69327623]Summary for 1st round discussion
· Option 2 is baseline
· FUTUREWEI, vivo, Ericsson, MTK, LG, Nokia, IDC, QC (8)
· Option 1 is baseline
· CATT, ZTE, Samsung (3)

Based on the majority view in 1st round discussion, following proposal is recommended
Possible proposal 3: For UL UE power consumption evaluation, Option 2 i.e., linear interpolation is the baseline. Option 1 can be evaluated optionally.
· Option 1: 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
· Option 2: Linear interpolation method in linear scale for Tx power values other than 0 dBm and 23 dBm 

Question 5. [bookmark: _Hlk69327551]Please share your view if you have concern on the above proposal.
	Company
	Comment

	FUTUREWEI
	OK with proposal

	QC
	We support the FL proposal. 
We think there is no need to have two options. This will just increase the variance of simulation results across different companies without any benefit.
Option 1 may need additional lengthy discussion on what value to use for M.

	MTK
	We support the proposal

	DOCOMO
	Fine with the proposal.

	Nokia, NSB
	Support the proposal.

	ZTE
	Both options are just flawed modelling of the realistic power consumption without any realistic measurement data as support. According to [1], at least for LTE device, the PA has a device specific threshold making the realistic setting step wise linear – the slope of the linear is thus inaccurate.  Step function using 38.840 data should be a reasonable model to facilitate the power evaluation instead of an unverified model. Option 1 is preferred.
[1] Dusza B , Ide C , Cheng L , et al. An accurate measurement-based power consumption model for LTE uplink transmissions[C]// Computer Communications Workshops. IEEE, 2013.

	Ericsson
	Support. Just as Qualcomm, we do not see the need to have two options.

	LG
	Support the proposal.

	InterDigital
	We support the proposal. 

	CATT
	We object the proposal to have linear interpolation.  Rel-16 UE power saving study had intensive study on UE power consumption model based on measurements from most UE vendors.  We could not jump into conclusion without justification.  




Issue 10. Whether to consider all UEs or satisfied Ues for evaluating the power saving gain
Summary for 1st round discussion
· All Ues are considered for evaluating the power saving gain.
· CATT, vivo, Xiaomi, MTK, ZTE, LG, Intel, Nokia
· The satisfied Ues are considered evaluating the power saving gain.
· E///, DCM, Apple, OPPO
· Both can be reported
· FUTUREWEI, Huawei, Nokia

Possible proposal 4: All Ues are considered for evaluating the power saving gain.
· Power saving gain for satisfied Ues only can also be reported optionally
Question 6. Please share your view if you have concern on the above proposal.
	Company
	Comment

	FUTUREWEI
	OK with proposal

	QC
	Support with proposal. It is important to have baseline first. Optional evaluation can be also done depending on company resource.

	MTK
	We support the proposal

	DOCOMO
	Fine with the proposal.

	OPPO
	We are still not convinced to consider all Ues.  However, we can accept it for the sake of progress if other companies support it.

	Nokia, NSB
	Support the proposal.

	Xiaomi
	Agree

	Huawei, HiSilicon
	ok

	LG
	Support the proposal.

	InterDigital
	We are OK with the proposal, but we believe that reporting for satisfied UEs only will still be necessary. If the objective of the evaluation is to observe the power saving gain achieved by a power saving technique together with the impact on system capacity, then only satisfied UEs need to be considered. There is no point in considering all UEs when it is already clear that applying a power saving scheme will reduce system capacity compared to a baseline scheme in which all UEs are considered ON. 

	CATT
	We are OK with the proposal.




Issue 11. Whether and how to model UE with less than 0 dBm transmit power
Summary for 1st round discussion
· UE with transmit power less than 0 dBm should be considered.
· Futurewei, CATT, vivo, Ericsson, DCM, MTK, ZTE, LG, Nokia, Intel, Samsung, IDC
· UE power model with <0 dBm
· Extend linear power modelling
· Same as that of 0 dBm

Possible proposal 5:  UE with transmit power less than 0 dBm is considered for power consumption evaluation.
· FFS power model UE with transmit power less than 0 dBm in this meeting
· Option 1: Extrapolation is adopted for UE with transmit power less than 0 dBm
· Option 2: Adopt the power model of 0 dBm for UE with transmit power less than 0 dBm
Question 7. Please share your view if you have concern on the above proposal.
	Company
	Comment

	FUTUREWEI
	OK with proposal

	QC
	Support the proposal. The linear interpolation method will naturally cover <0dBm case as extrapolation. 

	MTK
	We support the proposal

	DOCOMO
	Support the proposal.

	OPPO
	Ok with the proposal. We prefer Option 2

	Nokia, NSB
	Support the proposal.

	Huawei, HiSilicon
	ok

	ZTE
	Option 2. If the intention is to finalize one option, we don’t see the necessity of having this intermediate agreement.

	Ericsson
	Support.

	LG
	Okay with the proposal.

	InterDigital
	We support the proposal.

	CATT
	We support Option 2 only since this was the study outcome of power consumption modelling in Rel-16 UE power saving 



Issue 12. Whether and how to do DL and UL evaluation simultaneously for power consumption evaluation
Summary for 1st round discussion
· Option 1: DL and UL performances are evaluated independently. DL and UL power consumption results are collected separately.
· FUTUREWEI, CATT, vivo, Xiaomi, OPPO, MTK, ZTE, Huawei, LG, Apple, Samsung, IDC (12)
· Option 2: DL and UL performances are evaluated independently. DL and UL power consumption are added to obtain the total power consumption
· Option 3: DL and UL performances are evaluated together. DL and UL power consumption are counted to obtain the total power consumption
· vivo, Ericsson, OPPO, DCM, MTK, ZTE, LG, Nokia, Intel, Samsung, IDC, Nokia, Apple (1312)

Possible proposal 6: For XR/CG power consumption evaluation, for DL and UL,
· Option 1: DL and UL performances are evaluated independently. DL and UL power consumption results are collected separately.
· Option 3: DL and UL performances are evaluated together. DL and UL power consumption are counted to obtain the total power consumption
· Companies to report the assumptions for power consumption evaluation
Question 8. Please share your view if you have concern on the above proposal.
	Company
	Comment

	FUTUREWEI
	OK with proposal

	QC
	Support the proposal. We encourage companies to use option 3 for more accurate evaluation. 
For option1, we may need clear definition of DL power and UL power and how they are measured.
Definition:
· The DL power is the total UE power consumption for receiving DL traffic – including power consumption for e.g., PDCCH, PDSCH, ACK/NACK, SRS, etc
· The UL power is the total UE power consumption for sending UL traffic – including power consumption for e.g., PUSCH, SRS, etc.
How to measure:
· DL power is measured with only DL traffic in evaluation.
· UL power is measured with only UL traffic in evaluation.
It should be clear that DL Power Consumption + UL Power Consumption from option 1 is different from that measured in joint evaluation based on option 3.

	MTK
	We support the proposal

	DOCOMO
	Support the proposal.

	OPPO
	Support

	Nokia, NSB
	We are OK with this proposal. We still believe that Option 3 is safer for power evaluations, as it may be not trivial to properly combine the data for UL and DL in Option 1. Hence, the overall results with Option 1 and Option 3 may differ, especially when some enhanced power saving schemes are evaluated.

	Xiaomi
	We are fine with the proposal.

	Huawei, HiSilicon
	We prefer Option 1, and are ok that both options are optional. Companies can choose either one depending on their own judgements.

	Ericsson
	Support

	LG
	Fine with the proposal.

	InterDigital
	We support the proposal. 

	CATT
	We support Option 1 only.



Issue 13. UE power model for FR2.
[bookmark: _Hlk69327785]Summary for 1st round discussion
For XR power consumption evaluation, for UE power model for FR2, companies are open to further discuss after the power model for FR1 is determined. 1 company proposes to reuse the 350 relative power for FR2. 1 company proposes a power model based on EIRP. More input from companies for the power model for FR2 is needed. So moderator recommends to continue the discussion on UE power model for FR2.
Moderator recommendation:
· Continue the discussion on UE power model for FR2


Issue 14. #Ues per cell for power consumption evaluation
Summary for 1st round discussion
Based on the discussion, following proposal is recommended.
Possible proposal 7: For XR UE power consumption evaluation
· The same number of UE per cell are used in baseline and power saving schemes, 
· The number of satisfied Ues should be reported in the power evaluations.
· At least 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
Question 9. Please share your view if you have concern on the above proposal.
	Company
	Comment

	FUTUREWEI
	Suggest modifying subbullet as below, to clearly asses the effects of PS on capacity
· The same number of UE per cell are used in baseline and power saving schemes, 
· The number of satisfied Ues/impact on the capacity should be reported in the power evaluations.


	QC
	Agree with FL proposal in general. 
Regarding the lightly loaded network case (small N), we suggest to specify “lightly loaded case” in terms of a single N value (e.g., N=3 or N=1). This will increase the chance that results from companies be more consistent. Our suggestion is as follows.
· The same number of UE per cell are used in baseline and power saving schemes, 
· The number of satisfied Ues should be reported in the power evaluations.
· At least max users/cell at which UE can meet the capacity KPI should be reported for baseline and for different UE PS techniques. Power savings gain for lightly loaded case (N=3) can also be reported optionally.



	MTK
	We support the proposal

	DOCOMO
	Support the proposal.

	OPPO
	Support

	Nokia, NSB
	Support the proposal, in general, except for the last point that we believe should be removed for now, as it creates another diversity in an already complicated power setup.
· At least 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


	Huawei, HiSilicon
	1st main bullet and sub-bullet: ok
2nd main bullet: we support Nokia’s change to minimize the workload. Interested companies are free to report more cases.

	Ericsson
	Support in general. Excluding the low-load case is also OK.
We also propose that we report the resulting capacity for every PS case. The simulation results are readily available, it is simply a matter of reading the graphs in another way. Intuitively, it is easier to understand a capacity loss of xx% than a loss in satisfied UEs.

	LG
	Okay with the proposal in general. Prefer the changes suggested by Nokia to minimize the work load.

	CATT
	We are OK with the proposal.



Mobility evaluation
Summary for 1st round discussion
· Mobility evaluation for XR is deprioritized
· CATT, OPPO, Huawei, Samsung, FUTUREWEI(?)
· Low mobility is considered
· FUTUREWEI(?), Nokia

Based on the discussion, some companies proposed to deprioritize XR mobility evaluation. Some companies propose to use analytical evaluation while other propose to use system level simulation for XR mobility evaluation. More input from companies is needed. So moderator recommends that RAN1 further study whether and how to evaluate mobility for XR.
Moderator recommendation: Further study whether and how to evaluate mobility for XR, including e.g.
· System level evaluation
· Analytical evaluation
· KPI

Coverage evaluation
Summary for 1st round discussion
· Coverage evaluation for XR is deprioritized for now
· FUTUREWEI, Huawei, Samsung, Nokia, OPPO
· Potential method for XR coverage evaluation
· Link level simulation
· System level simulation

Based on the discussion, some companies proposed to deprioritize XR coverage evaluation. Some companies propose to use link level simulation while other propose to use system level simulation for XR coverage evaluation. More input from companies is needed. So moderator recommends that RAN1 further study whether and how to evaluate coverage for XR.
Moderator recommendation: Further study whether and how to evaluate coverage for XR, including e.g.
· Link level evaluation
· System level evaluation
· KPI

Other issues
Issue 15. Scheduler for XR capacity evaluation
Based on the discussion in 1st round, following proposal is given
Possible proposal 8:
· For XR capacity evaluation, scheduling with respect to MIMO are reported by companies including.
· SU-MIMO 
· MU-MIMO 
· It is up to company to report the other details of scheduling algorithm for XR evaluation.
Question 10. Please share your view if you have concern on the above proposal.
	Company
	Comment

	FUTUREWEI
	Partially agree. As equally important to the scheduling algorithm, is the assumption of the precoding at the gNB.
This issue is important as it has direct impact on the capacity. For MU-MIMO with large number of antennas initial evaluations show a limited XR system capacity primarily due to the precoding with ZF at the gNB. When compared to the precoding with cooperative MIMO via DL interference the XR system capacity may be improved. It is then useful to consider precoding enhancements schemes and its impact of the capacity.
As such suggest companies may report the precoding assumption such as Zero forcing etc..
· For XR capacity evaluation, scheduling with respect to MIMO are reported by companies including.
· SU-MIMO 
· MU-MIMO 

· For XR capacity evaluation, precoding assumption are reported by companies including.
· Zeroforcing
· Interference avoidance 
· other


	QC
	Support FL proposal.

	MTK
	We support the proposal. 
For FUTUREWEI’s proposal, we are using Zeroforcing for MU-MIMO and still see significant gain over SU-MIMO. We think it’s fine to report precoding assumption although we have not done a comparison on how much capacity difference exists between Zeroforcing and Interference avoidance.

	DOCOMO
	Support the proposal.

	OPPO
	Support

	Nokia, NSB
	Ok with this proposal. Scheduling assumptions make a notable impact on the results (at least in capacity), so scheduling assumptions should be reported by companies.
There are a few editorial changes proposed to the agreement to fix typos/etc.:
· For XR capacity evaluation, scheduling assumptions with respect to MIMO are reported by companies including:
· SU-MIMO 
· MU-MIMO 
· It is up to company to report the other details of scheduling algorithm for XR evaluation.

We also would like to confirm that  “SU/MU-MIMO PF scheduler (company to report SU or MU)” (from Agreement 12 in 103-e) is still the baseline simulation assumption, while other scheduling configurations are optional and should be reported by companies. For clarity, this may be node by modifying the last bullet accordingly:
· SU/MU-MIMO PF scheduler (company to report SU or MU) is the baseline simulation assumption. Other configurations can be optionally evaluated, it is up to company to report the other details of scheduling algorithm for XR evaluation.

	Huawei, HiSilicon
	Support

	ZTE
	In RAN1#103-e meeting, the following agreement is adopted.
Agreement 12:  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

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

	…
	…


If the intention is for companies to report the scheduling mechanism, then perhaps there is no need. On the other hand, if the intention is to take one as some kind of assumption for calibration, then MU-MIMO can be used.

	Ericsson
	Support

	LG
	Okay with the proposal.

	InterDigital
	We support the proposal.

	CATT
	No need to have this proposal.



Question 11. Please share any other comments if any. 
	Company
	Comment

	Nokia, NSB
	We believe it is important to have a minor editorial correction into Agreement 6 from 103-e as follows:
Agreement 6: System capacity is defined as the maximum number of users per cell with at least XY % of UEs being satisfied.
· XY=90 (baseline) or 95 (optional)
· Other values of XY 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

This is just a minor editorial change of the variable, so no expectations to debate on this for long time.
The reason is that in the existing agreements related to capacity evaluations, we have two “X” parameters with different meaning. The first “X” is in the agreement determining if the UE is satisfied or not (likely to be agreed as X=99%). The second “X” is in the agreement above, when calculating the system capacity out of the satisfied UEs.
If these two parameters have the same name, the confusion can easily appear when presenting and combining the results. It is natural and much more convenient to have the first parameter (satisfied UE) as “X” and then have the second cut-off parameter (system capacity) as “Y”.

Moderator’s comment: it seems there is no ambiguity for understanding these agreements. Since it is not an essential issue, I recommend we don’t need further discussion on this aspect.
Nokia response: We are ok with not formally editing the agreement to save time, as long as the companies are aware of this aspect and there is no ambiguity in reading. We still see a risk of possible confusion (e.g., X=95% can be adopted at both UE level and system level in a result table, but these Xs will have different meaning), so we encourage companies to use different notation (i.e., X and Y, as proposed) e.g., when reporting results in tables, and/or combining the results for the discussion and for the TR.

	Ericsson
	Both mobility and coverage are part of the SID, so we do not consider it to be an option to exclude those evaluations.




Discussion of 1st round
General
Issue 1. Template to capture the simulation results
To capture the simulation results of capacity and power consumption evaluation, a draft template is provided in the following. Note that there is a separate sheet for a given scenario and frequency range. The goal is to agree the template table in RAN1 #104b-e and start to collect the simulation results from companies from next meeting.
https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_104b-e/Inbox/drafts/8.14.2/Round%201/Draft_XR_evaluation_result_template_v01.xlsx
Please note:
· Not all the cases are needed to be simulated and company can choose the interested cases to evaluate.
· For each scenario, additional simulation cases can be added.
· For the metrics in square bracket, they will be added into the template accordingly once they are agreed to be captured.

Moderator’s update:
The template needs to capture the simulation results for which different assumptions and parameters are assumed. Besides, it is better to collect and compare the results from companies with the same or similar assumption. So, the template has been updated as in v02.
https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_104b-e/Inbox/drafts/8.14.2/Round%201/Draft_XR_evaluation_result_template_v02.xlsx
It should be noted that:
· For capacity and power consumption, different sheets are used.
· For each sheet, companies are to report the used assumptions/configurations in the simulation assumptions columns and the simulation results, such that the simulation results with the same set of simulation assumptions can be filtered.
· The contents of the new template are based on the original template. The differences are to use different columns to capture the simulation assumptions for each simulation result.
· The details of parameters and formats for the template can be updated once the traffic model and evaluation methodology are finalized. Before that, we can try to agree on the format for the template.

Question 1.  Please share your comments on the template table in v02.
	Company
	Comment

	FUTUREWEI
	In our views, a template is very useful to capture the results and helps align the results from companies. However, it rather seems early to propose and agree on template yet. Many issues (some of which are to be discussed in this document) and other issues in Traffic Model will affect the template. We suggest to rather focus first on finalizing the details that could affect this template such as: having single streams or not in DL and UL for TM, prioritization of the scenarios and network deployments, include UEs considered satisfactory or not, in power savings evaluations, etc.. As agreements are made the template may be updated and may be simplified.

	CATT
	Template should have additional columns on “configurations” to capture the evaluation system configuration, such as TDD configuration and DRX parameters, and “Notes” to capture any additional assumptions a given set of the results at each row.   

	Ericsson
	We prefer to discuss results collection template at a later stage after the evaluation assumptions are stabilized and after RAN1 discusses at least some initial evaluation results.

	OPPO
	It is good to have a template for the collection of XR evaluation results. 

	MTK
	The template seems very nice and can be a starting point to collect results in the final TR. Further evaluation assumptions agreed in RAN1 meeting can be updated in the template accordingly.

	ZTE
	Column T and Y are duplicate in Power sheet. 
The detail of power saving scheme can be descript in a ‘Note’ column.

	Huawei, HiSilicon
	A template is useful for companies to align simulation results. Since there are some on-going discussions on traffic models, evaluation assumptions, etc., we expect some further updates on the template are allowed and needed later on.
Some suggestions at the current stage are:
· Suggest to add a column for scheduler, since different scheduler (e.g., scheduler which prioritize I-frame stream over P-frame stream, delay-aware scheduler, etc.) may impact the performance
· For multi-stream model, e.g., I/P frame for DL video, UL pose/control and UL video, etc., :
· Different streams may have different data rate, packet success rate X or PDB. So we suggest to have two sets of columns to reflect such parameters for Stream#1 and Stream#2, separately.
· “# of streams” maybe not enough if there are several options for multi-stream models, so maybe we need to add another column for “Notes on streams” so companies can briefly indicate the multi-stream model they evaluated (e.g., frame-based I/P stream, slice-based I/P stream, etc.)
· May need another column to indicate the “Channel Estimation” type, i.e., realistic or ideal.
· For “Power” sheet, column Y and Y seems to be the same (i.e., “# UEs/cell)”, should remove one?

	LG
	The template seems to reflect most of the aspects that needs to be captured. We agree that it needs to be updated based on our further discussions, but surely the template prepared by the Moderator is a good starting point. Thanks.

	Nokia, NSB
	Support, in general. The updated table structure in v02 is a very good starting point. 
It would be beneficial to add another column with the scheduling policy (proportional fairness, delay aware, etc.).
The content may further be updated later following the agreements on the traffic patterns/configurations/etc.

	Intel
	The table is a good starting point however, this discussion would be more useful once simulation assumptions and traffic model details are finalized. Agree that scheduler can also be reported since the dependency of results on scheduling is high.

	Apple
	For multiple streams, either different columns can be used for  parameters for streams (PDB for stream 1 in column 20, PDB for stream 2 in column 21, etc) or they can be put in the column, e.g. “(10 ms, 30 ms)” in column 20.

	Samsung
	It is a good starting point and can be used as reference. It can be concluded/updated after the conclusions for the traffic models.

	InterDigital
	We like the proposed template as a good starting point for reporting results for capacity and power consumption evaluations

	QC 
	This is good starting point. To help collecting/compiling results from companies and make them comparable and analysable, it is important to use same template when submitting results. Companies should propose to add new column (parameters) in case there is anything missing. 




Issue 2. Prioritization of use cases/scenarios for XR capacity and power consumption evaluations
Companies’ views on prioritization for XR evaluation are summarized as follows.
	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.
1. [bookmark: _Toc68631207]For CG and AR, wide-area deployments such as dense urban macro, or urban macro are prioritized, whereas indoor hotspot scenarios are prioritized for VR.


	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 5: 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 at low mobility with maximum of 3km/h in FR1 with indoor deployment scenario being optional.  

	Huawei
	[bookmark: _Ref52269130][bookmark: OLE_LINK93][bookmark: OLE_LINK94]Proposal 1: For XR and CG performance evaluation, the following combinations are prioritized for FR1.
- VR: dense urban, indoor
- AR/CG: urban macro, dense urban


	Samsung
	Observation 1: For prioritization of the simulations, AR > CG > VR.  


	ZTE
	Proposal 1: [bookmark: _Toc68687710]Prioritize the following combinations of deployment scenarios and applications:
[bookmark: _Toc68687711]				VR, CG: Indoor, dense urban
[bookmark: _Toc68687712]				AR: Indoor
[bookmark: _Toc68687713]				Note: For DL evaluation, VR/AR use a same DL traffic model.
Proposal 2: [bookmark: _Toc68687714]Indoor scenario can be prioritized in FR2 simulation.


	LG
	Proposal 2: If prioritization for study among XR applications is necessary, AR1/2 should be prioritized over other XR applications.
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 can be prioritized for some of combinations of deployment scenarios and applications, e.g., AR1 and AR2
Proposal 5: For power consumption evaluation, prioritize AR in Dense urban and Urban macro deployment scenarios
· FR1 is prioritized over FR2 if further reduction of the number of simulations is considered beneficial


	DCM
	Proposal 2:
· If down-selection is needed for power consumption evaluation considering simulation workload, AR should be prioritized to study. Other applications can be optionally evaluated by companies.




7 companies discussed about the prioritization of evaluation to reduce the workload.
The status is summarized as follows.
	Use case
	VR
	AR
	CG

	E///
	Third priority
	Second priority
	First priority

	Samsung
	Third priority
	First priority
	Second priority

	DCM
	
	First priority (if prioritization is needed)
	



	Deployment
	InH
	Dense urban
	UMa

	E///
	VR
	CG, AR
	CG, AR

	Xiaomi
	VR, AR, CG
	CG, AR
	CG, AR

	Huawei
	VR
	CG, AR, VR
	CG, AR

	ZTE
	VR, AR
	CG, , VR
	

	LG
	VR1/AR2, [CG]
	AR1/AR2, CG
	AR1/AR2



	Power consumption
	VR
	AR
	CG

	Xiaomi
	
	Y
	Y

	ZTE
	
	Yes, in Dense urban/UMa
	

	
	
	
	



Based on the input, there are following observations.
· Different companies show different preferences on the interested use cases.
· For Dense Urban and UMa, some companies propose that CG and AR are prioritized. 
· For InH, some companies propose that VR can be prioritized for capacity evaluation.
· For VR/AR in DL, the traffic model is the same. For VR and CG in UL, the UL traffic model is the same, i.e. pose/control traffic. 
· For UE power consumption evaluation, AR and CG can be prioritized.
For capacity, if some combinations of use cases and deployment scenarios can be prioritized, it would be beneficial since the simulation work load can be reduced. Otherwise, it can be up to companies to choose the interested use cases and deployment scenarios for evaluation.
Possible proposal: For capacity evaluation, following prioritizations are considered
· For Dense Urban and UMa, CG and AR are prioritized. 
· For InH, VR is prioritized.
Question 2. Please share your comment on the prioritization for XR capacity evaluation.
	Company
	Comment

	FUTUREWEI
	OK with proposal

	CATT
	We are OK with moderator’s proposal.  The prioritization would not help the progress of the XR study.  The key is to capture as many results submitted by companies as possible for the analysis and conclusion of XR services supported by NR.   

	vivo
	We are fine with the proposal. We are also OK it is up to company to choose the use cases for XR evaluation, i.e. no prioritization.

	Ericsson
	Support

	Xiaomi
	We are fine with FL proposal.

	OPPO
	AR should be prioritized even for InH. We prefer to let each company decide the combinations of scenario and service. However, we can accept FL proposal for progress if majority companies support it.

	DOCOMO
	We are fine with the proposal, while AR should also be prioritized for InH.

	MTK
	We support FL proposal

	ZTE
	OK with the proposal. In addition, since the traffic models may be different even for a same use case, we prefer to have a priority traffic model for each scenario for calibration. 
(Note: The statistics of our opinions in the above table have some errors and we have revised it.)

	Huawei, HiSilicon
	We suggest VR is also prioritized at least in Dense Urban.
Or maybe RAN1 does not need to spend too much efforts discussing this prioritizations, and let companies choose interested combinations to simulate and report.

	LG
	We are okay with the proposal.

	Nokia, NSB
	As mentioned by other companies as well, prioritization will not help the progress much.
If such an agreement is necessary, we see that for InH both GC and VR should be prioritized.

	AT&T
	We don’t see the need for prioritization at this stage and it isn’t worth spending too much time on this. At the very least AR and CG should also be added to InH as those are clear indoor industrial/consumer use cases.

	Intel
	Ok with proposal. Traffic models should also be part of prioritization discussion.

	Samsung
	Support the proposal

	InterDigital
	We support FL’s proposal to prioritize Dense Urban and UMa for CG and AR while prioritizing InH for VR

	QC
	We support the proposed prioritization. Companies having limited resource could focus on those prioritized scenarios. This will make sure RAN1 capture more important and relevant evaluation results for XR/CG.
But, at the same time we encourage companies with more resources to evaluate other non-prioritized scenarios as well. We believe this would make the SI richer in terms of evaluation cases and provide wider compressive views on XR performance in various scenarios.



For UE power consumption evaluation, there is a need to prioritize some scenarios and use cases for reducing the simulations. 
Possible proposal: For UE power consumption evaluation, CG and AR are prioritized. 
Question 3. Please share your comment on the prioritization for UE power consumption evaluation.
	Company
	Comment

	FUTUREWEI
	OK with proposal

	CATT
	There is no need to prioritize the any XR services for UE power consumption since this is not the study item of UE power saving.

	vivo
	We are fine with the proposal.

	Ericsson
	Support

	Xiaomi
	Support

	OPPO
	We are fine with the proposal

	DOCOMO
	We are fine with the proposal.

	MTK
	We support FL proposal

	ZTE
	For power consumption, different use cases may have different distributions of power consumption. For example, VR and CG may cost most power on DL and AR may have a high power consumption on UL. The power consumption of VR may larger than the counterpart of CG since VR with a larger bit rate than CG. In addition, different use cases configured with a same power saving technique may perform different power saving gain.
As discussed above, we prefer not to prioritize some use cases for power consumption evaluation.

	Huawei, HiSilicon
	No strong view. Maybe this can also be left to company report.

	LG
	We are okay with the proposal.

	Nokia, NSB
	As mentioned by other companies as well, prioritization will not help the progress much. If such an agreement is necessary, we are OK with the FL proposal.

	Intel
	We do not think there is need for any prioritization for power consumption simulations. 

	Samsung
	UE power consumption is an important metric but it can be left out of any particular scenario. There are several other issues that are directly related to KPIs. Even without any agreement, the scenarios for corresponding evaluations are practically the same. 

	InterDigital
	We support FL’s proposal

	QC
	For power consumption point of view, the more relevant deployment scenarios would UMa (where more than 50% of UEs transmit with max tx power with larger ISD) and Dense Urban. In both cases, UE is likely to be mobile without power source nearby and thus power is more critical to those cases than indoor hotspot scenario. Therefore, we propose to prioritize Urban Macro and Dense Urban scenario.




Capacity evaluation 
Issue 3. Whether and how to do DL and UL evaluation simultaneously for capacity
	Nokia
	Step 1. DL-only simulations with only DL traffic present. The collected statistics is then converted to estimate the DL capacity – the number of “satisfied UEs” in DL, i.e., 4.
Step 2. UL-only simulations with only UL traffic present. The collected statistics is then converted to estimate the UL capacity – the number of “satisfied UEs” in UL, i.e., 8.
Step 3. Combining the statistics obtained from DL and UL simulations. The system capacity – the number of satisfied UEs in both DL and UL directions can be obtained as system capacity = minimum(DL capacity, UL capacity). In this example, it will be system capacity = min(4, 8) = 4.

Evaluation together can be kept optional for possible further studies, where the presence of bidirectional traffic makes a difference (i.e., UE power consumption evaluations).
Therefore, we propose:
Proposal 3: Adopt the proposed 3-steps procedure, as detailed above, for the detailed description of the Baseline evaluation approach.


	Xiaomi
	Proposal 4: Companies can decide the details on how to evaluate DL and UL independently, and report their assumptions.

	Samsung
	Observation 3: There is no apparent benefit from coupling DL SLS and UL SLS – separation is baseline.  


	OPPO
	Proposal 1: Extend the current agreement on the dependency of DL/UL to the evaluation of other metrics (e.g., power saving). That is to say, for XR/CG power saving/mobility/coverage evaluation,
· Baseline: DL and UL performances are evaluated independently
· Optional: DL and UL performance are evaluated together 


	CATT
	Proposal 2: For XR/CG evaluations, the DL and UL traffics should be modeled and simulated independently to capture the desired performance matrices in two different simulations, and the DL and UL related metrics are collected separately.   
Proposal 3: For XR/CG evaluations, joint DL and UL simulation should be optional.


	ZTE
	Proposal 3: [bookmark: _Toc68687719]DL and UL traffic are modeled separately no matter whether or not DL and UL performances are evaluated independently.
The DL video traffic will be rendered and transmitted every 1/FPS second no matter whether or not an UL pose/control is transmitted. Similarly, the UL pose/control traffic does not influenced by a DL video traffic.


	Huawei
	· Step1: Model the traffic for DL and UL separately.
· Step2: Run the system level simulation of DL and UL separately but under the same drop and same simulation settings, so that the UEs’ locations are the same in the DL and UL simulation.
· Step3: Obtain statistics of each UE (e.g., packet success rate) for DL and UL simulation separately.
· Step4: Since each UE will have the statistics of both DL and UL, this can be used to approximate the joint simulation result.




Based on the input, companies’ views are summarized as below.
· Separately run DL and UL simulations as the baseline
· Nokia, Samsung, CATT, ZTE, OPPO
· Joint DL and UL simulations are needed for power consumption evaluation
· MTK
For capacity evaluation, the system capacity is dependent on both the DL capacity and UL capacity. To obtain the system capacity, it was agreed as the baseline that DL and UL performances are evaluated independently. To be specific, DL-only capacity and UL-only capacity performance are evaluated separately. The system capacity is determined by min(CDL, CUL), where CDL, CUL are the DL capacity and UL capacity, respectively.
Possible proposal: For XR/CG capacity evaluation, DL and UL performances are evaluated independently, and the system capacity is obtained by min(CDL, CUL), where CDL, CUL are the DL capacity and UL capacity, respectively.
Question 4. Please share your comment on XR DL/UL capacity evaluation.
	Company
	Comment

	FUTUREWEI
	Though the proposal looks ok on the surface, we expect one of the links will be bottle neck just because resource splitting between DL and UL is not optimized. Therefore, simply do the min is not very meaningful for the study anyway. We would argue that for capacity, it is not so important to have a joint capacity but rather try to optimize for each link. Things can be different for power evaluation.

	CATT
	We are OK with the proposal to evaluate DL/UL independently.   However, we don’t agree the joint determination of system capacity from DL and UL.  We could do the system analysis once all results are validated.   

	vivo
	We are find with the proposal

	Ericsson
	Support

	Xiaomi
	We are fine with the proposal. Companies should be encouraged to report both C_DL and C_UL.

	DOCOMO
	We are fine with the proposal.

	MTK
	We support FL proposal

	ZTE
	Similar as CATT, additional interpretation could be done with the DL/UL results.

	Huawei, HiSilicon
	We are fine with “For XR/CG capacity evaluation, DL and UL performances are evaluated independently”.

We have some concerns on the remaining part, i.e., “…and the system capacity is obtained by min(CDL, CUL), where CDL, CUL are the DL capacity and UL capacity, respectively”.
If the UEs (e.g., UEA1, UEA2, UEA3, etc.) which are satisfied in the DL simulation are different with the UEs (e.g., UEB1, UEB2) which are satisfied in the UL simulation, maybe it’s inaccurate to say the system capacity is min(CDL, CUL).
From our view, the results of DL and UL under separate simulations can be used to approximate the results of joint simulation only when the uplink and downlink simulation conditions are the same. So we suggest the following steps:
· Step1: Model the traffic for DL and UL separately.
· Step2: Run the system level simulation of DL and UL separately but under the same drop and same simulation settings, so that the UEs’ locations are the same in the DL and UL simulation.
· Step3: Obtain statistics of each UE (e.g., packet success rate) for DL and UL simulation separately.
· Step4: Since each UE will have the statistics of both DL and UL, this can be used to approximate the joint simulation result.
Or maybe we can postpone the discussion on how to determine the joint capacity after companies have simulated DL and UL separately.

	LG
	We are okay with the proposal. We also think the C_DL and C_UL should be reported for further analysis.

	Nokia, NSB
	Agree with the FL proposal. Agree with LG, individual C_DL and C_UL should also be reported for further analysis. They are obtained anyway to calculate min(C_DL, C_UL) and this would simplify results comparison among companies and the identification of possible bottlenecks.

	AT&T
	Agree with FL proposal.

	Intel
	Ok with running DL and UL separately. The joint reporting/calculation of capacity is not needed.

	Apple
	We agree with the proposal except “the system capacity is obtained by min(CDL, CUL), where CDL, CUL are the DL capacity and UL capacity, respectively.”
Considering independent evaluation is used for DL and UL, and the simulation effort involved can be substantial, it may be possible only DL or UL evaluation is available; it is more reasonable to report “DL only capacity” and “UL only capacity”, and the “DL/UL capacity” as proposed by the FL.

	Samsung
	Support the proposal and also support also reporting C_DL and C_UL (although that was going to happen anyway).

	InterDigital
	We support a proposal to evaluate DL and UL capacity independently. We also believe that, as a start, DL and UL system capacity should be retained independently and not be reported as min(CDL, CUL) until it is properly clarified. 

	QC
	We support the FL’s proposal. For capacity evaluation, DL and UL could be evaluated separately and final capacity could be determined as proposed by FL. In determining the capacities for DL and UL, the required PER for a link (DL or UL) could be different.




Issue 4. Whether and how to mandate TDD configuration
	Nokia
	Proposal 4: Downselect between the two options for TDD configuration for XR/CG evaluation. Identify one mandatory option for each of the simulated scenario, to facilitate the results comparison among companies.
Proposal 5: As the majority of XR use cases are DL-heavy, define DDDSU as mandatory. DDDUU can be optionally used for the UL-heavy XR use cases.


	Ericsson
	1. [bookmark: _Toc68631208]Do not discuss optional vs mandatory parameters settings any further for the capacity evaluations.
1. [bookmark: _Toc68631209]No more simulation cases are added.


	FUTUREWEI
	Proposal 1: Have the configuration DDDSU where the detailed S slot format is 10D:2F:2U as optional while the DDDUU configuration mandatory.


	Xiaomi
	Proposal 3: TDD configuration option 2 (DDDUU) is the mandatory and TDD configuration option 1 (DDDSU) is optional.

	Samsung
	Proposal 1: Agree on the DDDSU configuration as mandatory for all evaluations and on the DDDUU configuration as optional when UL-dominant traffic is considered.


	OPPO
	Proposal 2: Regarding the TDD DL/UL configuration for XR/CG evaluation, it is up to companies to choose Option 1 and Option 2 in their evaluations and companies should report which option is used in the evaluation.
Proposal 3: Confirm the clarification: for option 2 for FR1/FR2, there is 2-symbol gap at the end of third “D” slot of DDDUU.


	CATT
	Proposal 1: For XR/CG evaluation, TDD configuration with “DDDSU” could be mandatory and TDD configuration with “DDDUU” could be optional for better UL performance. 


	QC
	Proposal 1: Confirm 2 symbol gap at the end of third “D” slot of DDDUU.
Proposal 2: Use Option 1 as a baseline configuration and Option 2 as an optional configuration.


	ZTE
	Proposal 4: [bookmark: _Toc68687720]There is no need to differentiate the two options.


	LG
	Proposal 2: To reduce the number of combinations of TDD configurations and XR/CG applications, a baseline TDD configuration is defined per XR/CG application
· DDDUU is the baseline for AR applications for both FR1 and FR2
· DDDSU is the baseline for VR/CG applications for both FR1 and FR2




Based on the input, companies’ views are summarized as below.
· DDDSU is the baseline
· Nokia, Samsung, CATT, QC, LG (for VR/CG)
· DDDUU is the baseline
· Futurewei, Xiaomi, LG (for AR)
· No need to mandate any option
· E///, OPPO, ZTE

Possible proposal: No need to discuss which option is mandatory or optional. It is up to companies to choose the TDD configuration and do the evaluation.
Question 5. Please share your comment on the baseline TDD configuration for XR evaluation.
	Company
	Comment

	FUTUREWEI
	Agree with proposal

	CATT
	We are OK with moderator’s proposal.

	vivo
	Agree with the proposal

	Ericsson
	Support. Would also be OK to have DDDSU as baseline

	Xiaomi
	We are fine with FL proposal. From our perspective, we prefer to a single TDD configuration as the baseline for all use cases to reduce the evaluation effort. 

	OPPO
	We are fine with this proposal

	DOCOMO
	We are fine with the proposal.

	MTK
	We support FL proposal

	ZTE
	OK

	Huawei, HiSilicon
	We are fine with the proposal. Companies can report different TDD configuration for different use case.

	LG
	Fine.

	Nokia, NSB
	We still believe it is important for the companies to use the same TDD configuration when evaluating a given use case/deployment. If two companies use different TDD configurations e.g., for Dense Urban VR, then the reported results are not directly comparable, which challenges the alignment of figures for the TR (at least, the capacity values would be notably different for DDDSU and DDDUU).
We also still see a strong support among companies for more conventional DDDSU as the baseline in the majority of the scenarios.
The only technical argumentation to prefer DDDUU given in the TDocs was that it might be more suitable to UL-heavy use case (namely, “AR Conversational”).
If this is a concern, then an agreement can be made that DDDUU is used for this use case as the baseline, while DDDSU is used for other use cases, which are not UL-heavy (e.g., CG and VR).

	AT&T
	We prefer to take DDDSU as the baseline configuration.

	Intel 
	OK

	Samsung
	Agree with Nokia – it would be good to establish a baseline and remove a possible factor of misalignment. Maybe DDDSU can be baseline and DDDUU can be optionally reported (or agree to a given configuration for a given scenario but that would be somewhat messy).

	InterDigital
	We think that DDDSU should be the baseline since it provides a flexibility where the “S” slot can even be a slot with an all “U” symbols slot. We are ok to support the proposal where companies can choose the TDD configuration for the evaluation. 

	QC
	Slot format has direct impact on capacity. Especially UL capacity could be further affected than downlink considering the ratio of UL resource of DDDUU is two times of DDDSU (1:2 = U:UU).
In order to reduce variability of results across different companies and focus on more relevant cases, we propose following baseline.
· VR/CG: DDDSU
AR: DDDUU



Issue 5. Whether and what to provide for additional metrics
Companies’ views on performance metrics are summarized as follows.
	Samsung
	Observation 2: SLS results can provide (a) the percentage of UE satisfying the PER and PDB targets (i.e. the system capacity), (b) the PER CDF, the PDB CDF, (d) the UPT, and (e) the RU. 


	OPPO
	Proposal 10: For each identified traffic/service, the following results are provided 
· CDF of achievable data rate
· CDF of packet delay


	Intel
	Proposal-1: Consider defining the following KPIs for capacity evaluations:
· Average data-rate requirement
· Packet delay statistics and Packet delay budget (PDB)
· Average packet error rate (PER) statistics and reliability requirement
· User satisfaction ratio


	AT&T
	Proposal 2: In case DL and UL performance are evaluated together, overall system resource utilization and capacity should be reported in addition to DL-specific and UL-specific metrics.


	vivo
	Proposal 3: The following metrics can be considered for XR capacity evaluation,
· Percentage of satisfied UEs
· CDF of packet error ratio 
· CDF of packet latency
· CDF of user-perceived throughput
· Resource utilization




Some companies proposed additional performance metrics can also be reported.
Possible proposal: Following performance metrics can also be reported optionally
· Percentage of satisfied UEs
· CDF of packet error ratio 
· CDF of packet latency
· CDF of user-perceived throughput
· Resource utilization
Question 6. Please share your comment on the additional performance metrics for capacity evaluation
	Company
	Comment

	FUTUREWEI
	OK with proposal

	CATT
	We don’t see the need of additional metrics and are OK with optional report suggested by moderator.

	vivo
	Agree with the proposal

	Ericsson
	In our understanding, performance metrics that are agreed to be optional are typically included in the TR. Based on this understanding, we do not support the proposal. Companies are free to report other performance metrics, but inclusion of too many metrics in the TR should be avoided.

	OPPO
	We are fine with the proposal. We also ok with that it is up to companies to decide additional metrics.

	DOCOMO
	We are fine with the proposal.

	MTK
	We support FL proposal

	ZTE
	How to use these metrics should be clarified firstly if these metrics are provided. Otherwise, we don’t know why we should have some additional metrics.

	Huawei, HiSilicon
	No strong view. We think this can be left to company report.
It seems “user-perceived throughput” is equivalent to “data rate * (1-PER)”? If so, this may be redundant.

	LG
	Tend to agree with ZTE, but okay as it is optional.

	Nokia, NSB
	OK to report and discuss the results for these metrics (as per the FL proposal). At the same time, there should not be any by-default “MUST” to include ALL the listed metrics into the TR. If the down selection is needed, we see that “the CDF of the packet latency” is important as it well complements the already agreed “system capacity”.

	AT&T
	OK with the proposal.

	Intel 
	OK

	Samsung
	OK with the proposal – use and relative importance do not need to be concluded now.

	InterDigital
	We support the proposal.

	QC
	We support to provide above additional information optionally.
For Latency CDF, it would be useful to check CDF of 99%tile of packet tx latency. This is the CDF of 99% latency point across different UEs. 



Issue 6. Clarification of simulation procedures to obtain system capacity
	Nokia
	Proposal 9: Adopt the “even load” method for the deployment of UEs within the simulation area as baseline approach. [makes sense. May be aggregable] Other deployment like the “uneven load” are optional.
Proposal 10: Clarify how to run system capacity simulations. Start with deploying 1 UE/cell and increase the density of UEs (2UEs/cell, 3UEs/cell, etc.) until the network runs out of capacity and the “system capacity” metrics stops growing or even starts degrading. 


	DCM
	Proposal 3:
· For capacity evaluation, coexistence case of XR/other devices should be considered for actual deployment scenario.


	vivo
	[bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: _Ref61533077][bookmark: _Ref61533156]Observation 1: For a packet that has exceeded the PDB, three options can be identified to deal with it:
· Option 1: It is counted as lost and added to the PER, and all data related to it should be discarded.
· Option 2: It is counted as lost and added to the PER, and the remaining data for it can be delivered without discarding.
· [bookmark: OLE_LINK10]Option 3: It can be delivered without any interruption, and only if all or part of it is not delivered successfully after link layer transmission, it is counted as failed to deliver and added to the PER.
Proposal 1: For a packet that has exceeded the PDB, adopt Option 1 as the starting point.
Proposal 7: Percentage of UEs being satisfied for each drop can be calculated separately, and then averaged over all the drops.
[bookmark: _Hlk61684252][bookmark: OLE_LINK5]In addition, various options for traffic arrival offset among UEs per cell have been identified during RAN1#103-e meeting but not discussed.
Agreement:
The following aspects are to be 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.

In our opinion, no offset may result in bursty resource allocation and worse performance, while even offset may differ from actual scenarios and desire more complex simulation modeling. So random offset is preferred for simplicity.
[bookmark: _Ref61793577]Proposal 8: Adopt random offset for modeling traffic arrival offset among UEs per cell.


	Samsung
	Observation 4: A packet failing to meet the PDB target should not be automatically counted as incorrectly received.  




For capacity evaluation, following clarifications are proposed by companies. These clarifications seem reasonable for the simulation setup.
· For capacity evaluation, the number of UEs per cell is equal, i.e. even load. 
· Unequal number of UEs per cell can be also evaluated optionally, i.e. uneven load.
· For capacity evaluation, to obtain the system capacity, run system capacity simulations. Start with deploying 1 UE/cell and increase the density of UEs (2UEs/cell, 3UEs/cell, etc.) until the network runs out of capacity and the “system capacity” metrics stops growing or even starts degrading.
· For capacity evaluation, a packet is considered as lost when it has exceeded the PDB, such that it will be added to the PER and the data of the packet is discarded.
Question 7. Please share your comment on the above clarifications for XR capacity evaluation.
	Company
	Comment

	FUTUREWEI
	OK with second and third bullets. For the first bullet suggest that the number of UEs per cell is equal on average and hence can be uneven on per cell base. We’d like to understand the motivation to force even load per cell as uneven is usually the case for system simulation.

	CATT
	The additional simulation assumptions could be addressed in the “Note” column in the Template to capture the results.   

	vivo
	We are fine with these clarifications.

	Ericsson
	Do not support even load – uneven load is realistic and is commonly used in RAN1 evaluations.
Support the other two proposals

	OPPO
	We are ok with the 1st and 3rd bullet.
The 2nd bullet seems unnecessary. 

	DOCOMO
	We are fine with the clarificatoins.

	MTK
	We support FL proposal

	ZTE
	OK with second and third bullets. For the first bullet, we think uneven load is closer to the real situation

	Huawei, HiSilicon
	We are fine with the 2nd  and 3rd main bullets. 
For the 1st main bullet, we suggest to adopt “the average number of UEs per cell is equal and the actual number of UEs per cell can be unequal” as the baseline, since it's more in line with realistic deployment where the number of users in each cell are different. 
For example, assume the average number of UEs per cell is 2, and 21 cells are considered. Then, in each drop, there are 21*2=42 users in total. These users’ locations are randomly generated and users are associated to cells based on their locations. So the number of users in each cell could be different in each drop.

	LG
	We are okay with the proposal. If the first proposal is to only align evaluation results, then we can just go for the majority view.

	Nokia, NSB
	Agree with the FL proposal.

	AT&T
	We agree with Ericsson and Huawei and do not support “equal load” modelling as it is not realistic.

	Intel 
	For first bullet agree with Ericsson that same number of UEs is not realistic. Over a number of drops it can be statistically the same. 
OK with 2 and 3. 

	Samsung
	We don’t think that a packet not achieving the PDB should be added to PER as those are different metrics. However, there is certainly a link and fine to go with the proposal. 

	InterDigital
	We are ok with the three clarification points. 

	QC
	We support even load. 
The definition of capacity is already clear, it tells us how to get the capacity number. 
“System capacity is defined as the maximum number of users per cell with at least X % of UEs being satisfied.”

This means capacity is determined as a single number for a given network configuration and it is not a function of number of UEs per cell. (It is not something growing).
We are ok with counting packets not meeting PDB as packet error (even though it is transmitted successfully).



UE power consumption evaluation
Issue 7. Whether and how to mandate CDRX for UE power consumption evaluation
	Nokia
	· Case 2 (FFS optional or baseline): UE power consumption assuming Rel-15/16 CDRX configuration
· FFS CDRX configuration details
Proposal 6: Keep Case 2 as optional for the UE power saving schemes evaluation.


	Ericsson
	1. [bookmark: _Toc68631210]Only Case 1 (assuming UE is always ON) is retained as baseline scenario. 
Case 2 (assuming Rel-15/16 CDRX configuration) is not added as one more baseline but can be optionally evaluated


	FUTUREWEI
	Proposal 2: Consider the Rel-15/16 CDRX scheme as a baseline scheme. Companies which provide power saving enhancements/adaptations over this scheme may evaluate the power saving gains when compared to this baseline.


	IDC
	Proposal 3: Evaluation of newly proposed power saving schemes for XR/CG are compared with a baseline reference configuration where the UE is assumed to be always ON and optionally with a Rel-15/16 CDRX based scheme.  


	Huawei
	Proposal 8: RAN1 only adopts one baseline. UE power consumption assuming Rel-15/16 CDRX configuration is optional.


	Apple
	Proposal 1: UE power consumption assuming Rel-15/16 CDRX configuration does not need to be used as a baseline.


	Samsung
	Observation 6: UE power consumption does not need to be prioritized for the XR study given the availability of Rel-15/16/17 mechanisms.  


	OPPO
	Proposal 7: For the power saving evaluation of XR/CG, Case 2 is optional.

	CATT
	Proposal 4: The C-DRX configuration should be baseline to evaluate XR/CG UE power consumption. Detailed CDRX configuration should match the inter-arrival time of certain traffic type for each XR/CG UE. 


	MTK
	Proposal 6: For XR/CG power consumption evaluation, CDRX is optional.


	Intel
	[bookmark: _Hlk68628159]Proposal-4: UE power consumptions assuming CDRX configuration should be part of baseline evaluation assumptions


	QC
	Proposal 3: RAN1 to evaluate R15/16 CDRX together with Case1 AlwaysOn as baseline.


	LG
	Proposal 3: Power saving effect is evaluated with reference to Case 1 (assuming UE is always ON)
· Case 2 (assuming Rel-15/16 CDRX configuration) can be optionally evaluated


	DCM
	Proposal 1:
· Case 2, i.e.UE power consumption assuming Rel-15/16 CDRX configuration, can be optional for power saving evaluations.
· Companies can report Case 2 results with their preferred CDRX configuration.


	vivo
	Proposal 10: Rel-15/16 C-DRX configuration/parameters can be adopted as a baseline for UE power consumption evaluation.




· Case 2, i.e. CDRX, is optional
· Nokia, E///, IDC, Huawei, Apple, Samsung, OPPO, MTK, LG, DCM (10)
· Case 2 is also mandatory
· Futurewei, CATT, Intel, QC, vivo (4)

Based on the views from companies, following proposal is provided
Possible proposal:
· Case 2, i.e. CDRX, is optionally evaluated for UE power consumption evaluation
· Note: power saving gain is evaluated using power saving scheme e.g. CDRX, over the baseline scheme i.e. UE-always-ON.
Question 8. Please share your comment on CDRX for XR power consumption evaluation.
	Company
	Comment

	FUTUREWEI
	One clarification needs to be made when evaluating a power saving scheme such as an enhancement of a CDRX scheme (enhancements over Rel 15/16). In that regards it is not clear whether a proposed enhanced power saving should be compared to  
Scheme1: Baseline always on
Scheme2: CDRX scheme
If an enhanced CDRX schemes is compared to Scheme 1 the gain may show more substantial than if compared to Scheme2. In that sense, an enhanced scheme may be regarded as a major enhancement if compared to Scheme 1 while in reality it provides lower gains compared to Scheme 2.

	CATT
	We are OK with moderator’s proposal.

	vivo
	We are fine with the proposal

	Ericsson
	Support

	Xiaomi
	Support

	OPPO
	We are fine with the proposal

	DOCOMO
	Support

	MTK
	We support FL proposal. This can be a starting point to evaluate power saving v.s. capacity trade-off. However, as mentioned by Futurewei, CDRX is existing scheme and the baseline of power saving gain calculation needs to be revisited later. 

	ZTE
	OK with the proposal.

	Huawei, Hisilicon
	OK with the proposal.

	LG
	We support the proposal. The only reference configuration for comparison up to now should be always on. But we also agree with MTK in that once we converge on the reference CDRX configuration, then we can come back and see if it can be another reference for comparison.

	Nokia, NSB
	Agree with the FL proposal.

	Apple
	Agree with the FL proposal.

	Samsung
	OK with the proposal.

	InterDigital
	We support FL’s proposal with Case 2 as optional and UE-always ON as the baseline.

	QC
	We strongly recommend evaluating CDRX together with AlwaysOn. CDRX is most basic mechanism for power saving and it is important to understand how it is interacting with XR traffic which has periodic nature but cannot fit very well with current CDRX mechanism. Evaluating CDRX considering impact on capacity would be another important aspect to capture in this SI.
All power saving schemes’ power saving gain should be computed w.r.t AlwaysOn power. There should be single reference point. Otherwise interpretation of gain could be very confusing.




Issue 8. How to select CDRX configuration/parameters for UE power consumption evaluation
	Ericsson
	1. [bookmark: _Toc68631211]Companies evaluating power savings vs. latency impact with Rel15/16 DRX should include explanation on why a particular DRX pattern is chosen for a given XR scenario.


	FUTUREWEI
	Proposal 3: Study two main sets of C-DRX configurations: a shorter cycle to ensure data received while meeting the PDB and a longer cycle possibly closer to the interarrival time. An optional configuration with values between the two bounds may also be considered
C-DRX configuration 1: 
· Short cycle duration 16msec,
· On duration 3msec 
· Inactivity Timer 3 msec 
C-DRX configuration 2:
· Short cycle duration 4msec
· On duration to be 1msec
· Inactivity timer to be 1 or 2msec. 
C-DRX configuration 3:
· Short cycle duration 8msec
· On duration to be 2msec
· Inactivity timer to be 1or 2msec


	Huawei
	Table 5 CDRX configurations (ms) for XR
	
	Long DRX cycle
	onDuration Timer
	Inactivity Timer

	CDRX configuration 1
	10
	5
	2

	CDRX configuration 2
	16
	5
	4




	Apple
	Proposal 2: discussion on DCRX configuration can start after the traffic model is finalized. 


	Intel
	Proposal-3: Use new XR traffic models and define related baseline C-DRX parameters for UE power saving evaluations.
Proposal-5: Baseline CDRX parameters for UE power saving evaluations should be dictated by trace-based traffic model leveraging the SA4 work for RAN1 XR simulations. 


	QC
	Proposal 6: RAN1 to determine the set of baseline 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)


	vivo
	[bookmark: _Ref68602149]Table 1. DRX configurations
	DRX parameters
	DRX cycle (ms)
	drx-onDurationTimer (ms)
	drx-InactivityTimer(ms)

	DRX configuration 1
	4
	3
	3

	DRX configuration 2
	10
	8
	4


Proposal 11: Adopt the C-DRX configurations in Table 1 for UE power consumption evaluation. 
Proposal 12: Enhanced power saving schemes can be considered, including adaptation for DRX ON Duration, and Rel-16/Rel-17 power saving schemes such as PDCCH skipping.




Different DRX configurations and parameters are proposed by different companies. 

	Source
	DRX cycle (ms)
	drx-onDurationTimer (ms)
	drx-InactivityTimer(ms)
	Note

	[3]
	4
	3
	3
	

	[3]
	10
	8
	4
	

	[6]
	16
	3
	3
	

	[6]
	4
	1
	1 or 2
	

	[6]
	8
	2
	2
	

	[1]
	10
	5
	2
	

	[1]
	16
	5
	4
	

	[12]
	16
	4
	8
	FR1, 60fps

	[12]
	8
	4
	4
	FR1

	[12]
	4
	2
	2
	

	[12]
	16
	2
	8
	FR2, 60fps

	[12]
	8
	2
	4
	FR2



Possible proposal: For XR power consumption evaluation, following DRX parameters are considered:
· DRX cycle: 
· 4, 8, 10, 16 ms
· DRX-onduration Timer
· 1, 2, 3, 5, 8 ms
· DRX-Inactivity Timer
· 1, 2, 3, 4, 8 ms
Note that it is not necessary to evaluate all the combinations of the DRX parameters. In principle, the DRX configurations and parameters need to match the XR traffic. Other values of DRX parameters can also be evaluated.
Question 9. Please share your comment on CDRX parameters for XR power consumption evaluation.
	Company
	Comment

	FUTUREWEI
	Propose to further down select for easier alignment and comparison between companies.  For example, suggest to not evaluate the 8 msec of DRX cycle. Also suggest removing 2msec form DRX-onduration Timer. The values of 4 and 8 may also be removed for the DRX Inactivity timer.

	CATT
	Since C-DRX is an optional configuration, the C-DRX configuration could be reported along with the results in the “Configuration” column in the template of simulation results with further agreements on the configuration.   

	vivo
	We think the DRX parameters can be reported by companies

	Ericsson
	We do not see need for agreeing to specific parameter values. 
High-level evaluation assumption is enough – i.e., a) long-DRX only (using Rel16 DRX parameters) b) long+short DRX (using Rel16 parameters), etc.
Given there are several types of UL and/or DL traffic, deployment scenario and TDD combinations, it is unclear for what specific scenario the above numbers are chosen for. Companies should be free to choose DRX configurations and parameters to match the XR traffic.

	Xiaomi
	Agree with vivo that this can be reported by companies

	DOCOMO
	We think the DRX parameters can be reported by companies along with their results.

	QC
	We are fine with evaluating above parameters. Other values can be optionally evaluated depending on scenarios we consider.

	MTK
	There are still many combinations for the listed parameters. Hence, we think we can just allow company to report their selected DRX configuration.

	ZTE
	No need to have a fixed DRX configuration. Company can report there configurations when providing the power saving results.

	Huawei, Hisilicon
	This can be left to company report.

	LG
	We prefer down selection. But okay to leave them as it is and let companies report.

	Nokia, NSB
	We cannot support in the present form, as there are too many options. We either need to substantially down select the parameters (if a single CDRX set is to be agreed, which may be hard) or let the companies report their DRX configurations. As CDRX is optional, we can also come back to this set later, when the first set of CDRX power saving results is reported by companies.

	Intel
	May be ok for companies to report but CDRX cycle should be dimensioned based on the burst length of the trace-based traffic model otherwise, the power saving gains will be over-optimistic 

	Apple
	DRX parameters can be reported by companies along with their results.

	Samsung
	Agree with previous comments that the combinations are too many. It would be useful to have ~2 baseline ones (~2 triplets of corresponding parameter values) and additional ones for companies to report.

	InterDigital
	We share similar view with vivo, DOCOMO, Huawei and Apple that the DRX parameters can be reported by companies



Issue 9. How to model UE transmit power, option 1 or option 2
	Nokia 
	Proposal 7: Downselect between the two options for the UE power consumption with different Tx power values. Identify one option as mandatory to facilitate the results comparison between companies.

Proposal 8: For UL UE power consumption evaluation for UE with transmit power X [0,23] dBm, adopt Option 2 as a Baseline.
· Option 2 (FFS mandatory or optional): Linear interpolation method in linear scale for Tx power values other than 0 dBm and 23 dBm 


	Ericsson
	1. [bookmark: _Toc68631213]For UL power consumption evaluations, Option 2 (linear interpolation) should be used as baseline


	OPPO
	Proposal 5: For UL UE power consumption evaluation for UE with transmit power X [0,23] dBm, it is up to companies to choose Option 1 or Option 2.


	CATT
	Proposal 6: For XR/CG power evaluation, support of  two Tx power values as defined in TR 38.840, and not support of the linear interpolation method in linear scale for Tx power values other than 0dBm and 23dBm.


	QC
	Proposal 7: Regarding UE power consumption estimate for UE transmit power other than 0 and 23 dBm, support Option 2 as single mandatory approach. Option 1 could be optionally evaluated.


	ZTE
	Proposal 5: [bookmark: _Toc68687722]Option 1 is preferred for UL UE power consumption evaluation.


	vivo
	Proposal 13: For UL UE power consumption model, adopt the option 2 linear interpolation method.




· Option 1 is the 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
· CATT, ZTE
· Option 2 is the baseline: Linear interpolation method in linear scale for Tx power values other than 0 dBm and 23 dBm 
· Nokia, E///, QC, vivo
· Up to companies to use option 1 or option 2
· OPPO
A UE’s transmit power depends on UE’s pathloss and SNR target such that in some cases, the value of it is between 0dBm and 23dBm. However, UE transmit power between 0 dBm and 23 dBm is not reflected in the UL power consumption model for the UL power consumption model in TR38.840. To model UE transmit power more precisely, interpolation method is discussed and fits for UE power consumption evaluation. Besides, option 1 with 2 level transmit power can also be evaluated.
Possible proposal:
· For UL UE power consumption evaluation, Option 2 i.e., linear interpolation is the baseline
· Note: Option 1 can be evaluated optionally
Question 10. Please share your comment on UL UE power model for XR power consumption evaluation.
	Company
	Comment

	FUTUREWEI
	Agree with proposal

	CATT
	Disagree with the proposal.   The UL power consumption model had been discussed in Rel-16 UE power saving and captured in TR38.840.  It was agreed during Rel-16 UE power saving study that only two level of power consumptions for PUSCH/PUCCH based on NR UE vendor’s  measurements.   

	vivo
	Agree with the proposal

	Ericsson
	Support

	MTK
	We are fine with the FL proposal if it’s the majority view.

	ZTE
	Disagree with the proposal.  Option 1 only uses the two original values in TR 38.840 and not generate new power values and is enough for power evaluation. 

	Huawei, Hisilicon
	No strong view.

	LG
	We are okay with the proposal.

	Nokia, NSB
	Agree with the FL proposal.

	Samsung
	Prefer option 1 and to stay with the model in TR38.840.

	InterDigital
	We support FL’s proposal to have UL UE power consumption evaluation based on option 2. 

	QC
	We want to emphasize that having single method would be very helpful in reducing variability of results across companies. 
Through a lot of internal power measurements, we have high confidence that the linear interpolation in linear domain can reliably predict UE power consumption over the wide ranges of tx power (FR1) and EIRP(FR2).
Especially for FR2, in this 104b-e meeting, we have proposed FR2 power model which is currently incomplete in 38.840. The proposed model is also based on this linear interpolation technique in linear domain. We have observed FR2 power consumption estimate should be based on EIRP instead of Tx power. This difference allows us to use the unified interpolation technique for both FR1 and FR2 and to perform more accurate power consumption estimate and evaluation in FR1 and FR2.




Issue 10. Whether to consider all UEs or satisfied UEs for evaluating the power saving gain
	Ericsson
	1. [bookmark: _Toc68631212]At least power savings gain considering only satisfied UEs should be reported as part of evaluation results. Power savings gain considering all UEs (including satisfied and not satisfied UEs) can be additionally reported.


	FUTUREWEI
	Proposal 4:  The gains from power saving scheme is to compare the schemes with same load of served UEs. Impact to system capacity from power saving scheme is also evaluated. CDF of power saving schemes should include only satisfactory UEs for the following reasons:
· Unsatisfied UE may terminate the service and therefore counting the power savings may not bring value
· Capacity definition includes only satisfactory UEs, a power saving scheme may follow a similar reasoning
· Unsatisfied UE may not be counted towards the capacity of the system, a meaningful power saving scheme would show gains for satisfactory UEs counted towards the capacity


	IDC
	Proposal 7: When evaluating power saving gain during system level simulations and comparing with Baseline and CDRX, it is sufficient to show the mean power saving gain among all satisfied UEs.


	Apple
	Proposal 3: only satisfied UEs are included for obtaining the PS gain


	CATT
	Proposal 5: To obtain more comprehensive performance of power saving schemes for XR/CG evaluation, all UEs should be included in obtaining power saving gain.


	Intel
	Proposal-6: All UEs should be included for obtaining Power Saving gain for NR XR simulations.


	QC
	Proposal 4: Consider all UEs for PS gain calculation.


	ZTE
	Proposal 6: [bookmark: _Toc68687718]All UEs are included for obtaining the PS gain.


	LG
	Proposal 4: All UEs, i.e., satisfied UEs and unsatisfied UEs, should be included for obtaining the power saving gain


	vivo
	Proposal 9: When obtaining the PS gain, all UEs modeled in the simulation(s) should be considered.




· All UEs are considered for evaluating the power saving gain.
· IDC, CATT, Intel, QC, ZTE, LG, vivo
· The satisfied UEs are considered evaluating the power saving gain.
· E///, Futurewei, Apple

Since UE consumption is evaluated using #UEs per cell that is within the system capacity, it seems reasonable to consider all UEs for evaluating the power saving gain.
Possible proposals: All UEs are considered for evaluating the power saving gain.
Question 11. Please share your comment on the UEs to be considered for XR power consumption evaluation.
	Company
	Comment

	FUTUREWEI
	Suggest not to remove the option of evaluating the power saving gain for only satisfied UEs. The collection of the results for both options is only processing of the output results from system level simulations. Therefore, would require very little effort to report both options. However with this reporting of both options results important conclusions for power savings may be made/compared. As such we propose to have the two options evaluated with little effort (only processing output results) while important conclusions may be made.
Proposal
Both options are considered for evaluating the power savings: All UEs (including satisfactory and not satisfactory) and only satisfactory UEs.


	CATT
	Agree with moderator’s proposal

	vivo
	Agree with the proposal 

	Ericsson
	Power savings techniques increase latency and so in effect they make an unsatisfied UE more unsatisfied (i.e., per agreed latency/capacity KPI). We do not see much value in considering the gains for UEs that already miss KPI. It is more valuable to check achievable gains of power savings techniques for case where UE meets latency/capacity KPI both with/without using a power savings technique.  

	Xiaomi
	Agree with FL proposal.

	OPPO
	We prefer to only use satisfied UEs for power saving gain. If a UE cannot be satisfied, more power saving gain make no sense. Thus, the power saving gain based on all UEs may mislead the directions of NR optimization. 

	DOCOMO
	Agree with Ericsson. We prefer to consider only satisfied UEs for evaluating the power saving gain.

	MTK
	We support FL proposal. 

	ZTE
	OK with the proposal.

	Huawei, Hisilicon
	It’s not very clear how much difference will there be between these two options. We think both options are informative. And it seems the additional workload to report both options is minimal, i.e., they can be obtained accordingly to the same simulation drop. So we suggest to report both.

	LG
	Agree with the proposal.

	Nokia, NSB
	OK with the FL proposal, but also see no issues if UE power gains are optionally reported for both all UEs and satisfied UEs. We can add that “Power saving gain for satisfied UEs only can also be optionally evaluated”.

	Intel 
	OK with proposal. If some UEs are left out, the reported system level gains can be misleading

	Apple
	Agree with Ericsson, don’t see the point of collecting statistics for all UEs.

	Samsung
	OK with the proposal.

	InterDigital
	We support FL’s proposal 

	QC
	All UEs could be considered. 
In lightly loaded network (small N < capacity), most of UEs would be satisfied. Thus there would be no difference between counting all UEs or satisfied UEs.
In highly loaded network (N ~< capacity), e.g., 90% of UEs are already satisfied. The PS gain would be dominated by those 90% of UEs. Thus, the two method would give similar PS gain.
We strongly recommend group to choose only one approach. This is just one way of collecting results and we don’t expect evaluating both of these will give any important insight on system performance. Thus, in order to reduce the variability of results and workload, only one approach should be considered.




Issue 11. Whether and how to model UE with less than 0 dBm transmit power
	FUTUREWEI
	Proposal 5: Consider having UE with transmit power less than 0 dBm to account for all transmit power cases including the case when there is not transmission for accurate power consumption evaluations.


	OPPO
	Proposal 6: For the transmit power less than 0 dBm, it is up to companies whether/how to deal with it.


	CATT
	Proposal 7: For simplicity, power consumption of 0dBm UE transmission power could be used for UE transmission power less than 0dBm.


	ZTE
	Proposal 7: [bookmark: _Toc68687721]UE with transmit power less than 0 dBm should be considered.


	Vivo
	Proposal 14: The case where UE transmits with power less than 0dBm can be considered, and the linear interpolation method can be extended with extrapolation.




· UE with transmit power less than 0 dBm should be considered.
· Futurewei, CATT, ZTE, vivo
Possible proposal:
· UE with transmit power less than 0 dBm is considered for power consumption evaluation.
· Extrapolation is adopted for UE with transmit power less than 0 dBm.
Question 12. Please share your comment on UE transmit power with less than 0 dBm for XR power consumption evaluation.
	Company
	Comment

	FUTUREWEI
	OK with proposal

	CATT
	We are OK to consider less than 0 dBm transmit power but NOT by the extrapolation since the power consumptions for below 0 dBM Tx power are basically the same as that of 0 dB. 

	vivo
	Agree with the proposal

	Ericsson
	OK to model < 0dBm power if the existing linear power modelling (i.e., option 2 in issue 9) can be easily extended.

	OPPO
	We prefer to leave it to companies. We are also ok with CATT’s suggestion. 

	DOCOMO
	OK with the proposal

	MTK
	We are fine with FL proposal or CATT’s suggestion.

	ZTE
	Agree with CATT. To simplify, we think one same value (power value at 0dBm) is enough to model the power with transmit power less than 0dBm.

	Huawei, Hisilicon
	No strong view.

	LG
	Okay with the main bullet. To align evaluation results, both options, i.e., extrapolation and assuming 0 dBm, are acceptable to us.

	Nokia, NSB
	Agree with the FL proposal, if the existing linear power modelling (i.e., option 2 in issue 9) can be easily extended.

	Intel
	Ok with main bullet. The sub-bullet depends on outcome of Issue 9. 

	Samsung
	This relates to Q10 for the sub-bullet. OK for the main bullet.

	InterDigital
	Given the various types of possible UEs that yet to be introduced for XR/CG application, we support FL’s proposal to consider UEs with Tx power less than 0dBm for power consumption evaluation. 

	QC
	We have collected tx power CDF and observe that majority of UEs in Indoor hot spot scenario uses tx power < 0dBm. Thus, we propose to consider power < 0dBm.



Issue 12. Whether and how to do DL and UL evaluation simultaneously for power consumption evaluation
	OPPO
	Proposal 1: Extend the current agreement on the dependency of DL/UL to the evaluation of other metrics (e.g., power saving). That is to say, for XR/CG power saving/mobility/coverage evaluation,
· Baseline: DL and UL performances are evaluated independently
· Optional: DL and UL performance are evaluated together 


	MTK
	Proposal 5: For XR/CG power consumption evaluation, DL and UL power consumption are evaluated together, since both DL and UL transmission contribute to power consumption, and UL retransmission can induce additional DL PDCCH monitoring. Also, XR/CG has heavier and more critical UL traffic including pose/control, and video uploading compared to eMBB.




It is proposed in that joint DL and UL simulations are needed for power consumption evaluation in [2][5]
For power consumption evaluation, both DL and UL transmission would contribute to power consumption and should be evaluated together. For XR/CG, it is necessary to evaluate both DL and UL power consumption due that there are DL and UL traffic simultaneously.
Discussion point: For XR/CG power consumption evaluation, for DL and UL 
· Option 1: DL and UL performances are evaluated independently. DL and UL power consumption results are collected separately.
· Option 2: DL and UL performances are evaluated independently. DL and UL power consumption are added to obtain the total power consumption
· Option 3: DL and UL performances are evaluated together. DL and UL power consumption are counted to obtain the total power consumption
· It is up to company to assume the DL and UL traffic alignment/correspondence in traffic arrival.
Question 13. Please share your comment on for XR DL/UL power consumption evaluation
	Company
	Comment

	FUTUREWEI
	Option 2 may provide pessimistic conclusions for example it may show that power consumption is needed for DL while the substantial power consumption is coming from the UL. 
In regards to the subbullet of Option3, it is preferred to have separate proposal to make an agreement whether the DL and UL traffic is staggered or aligned. 
As such it seems at this point Option 1 is most acceptable.

	CATT
	Option 1.

	vivo
	Option 1 and option 3 are preferred.

	Ericsson
	Option 3 should be included. Results for option 1 and option 2 may even be misleading.

	Xiaomi
	Opiton1

	OPPO
	Support Option 1. We can also accept Option 3 as optional if many companies want it.

	DOCOMO
	Option 3

	MTK
	Option 1 and option 3 are preferred. 

	ZTE
	Option 1 is preferred. 

	Huawei, Hisilicon
	We support Option 1.
One question: in option 1, assume we evaluate DL traffic, there will also be HARQ feedback over PUCCH, will such UL-related power consumptions also be counted?

	LG
	Option 1 is preferred.

	Nokia, NSB
	Option 3 is preferable.

	Apple
	Option 1 and Option 3 both have benefits

	Samsung
	Option 1.

	InterDigital
	We support option 1.

	QC
	Option 3 is most preferred / accurate approach.  However, companies having concern on the complexity in their simulation, Option 1 can be used.
Option 2 should be avoided especially when DL and UL are dependency; for example, CDRX mechanism could make some of UL slots be un-usable during DRX OFF state. The other way around is also possible. UL tx could trigger inactivity timer starts and increase PDCCH monitoring which is DL power. Thus, we recommend avoiding Option 2.



Issue 13. UE power model for FR2.
	CATT
	Proposal 8: The power consumption model can be reused at power evaluation for XR/CG. The UL power consumption of 0dBm and 23dBm for FR2 should be further studied.

	QC
	Proposal 8: 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 9: For FR2 2TX configuration, we propose a scaled of the 1TX power model. The scaling factor is 1.10. 


	ZTE
	Proposal 8: [bookmark: _Toc68687723]For FR2, re-use the 350 relative power in case no new power state is further defined for 23dBm.
Antenna scaling is not considered for FR2 in TR 38.840.
UE antenna can be 4Tx for FR2.
Proposal 9: The following method can be used to model the antenna scaling for power consumption within [A, 23dBm] in both FR1 and FR2: 
· 2Tx power is 1.4x 1Tx power within [A,M] and 1.2x.within (M,23dBm].
· 4Tx power is 1.4x 2Tx power within [A,M] and 1.2x.within (M,23dBm].
· M=[20dBm]
· A is 0dBm if UE transmit power less than 0dBm is not considered, otherwise, A is the minimum value of UE transmit power.





[4][12][14] 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 [12], a linear function is provided for UE power model in FR2. 
Question 14. Please share your comment on UE power model for FR2.
	Company
	Comment

	vivo
	We are open to further discuss UE power model for FR2. Before that, discussion on the power model for FR1 needs to be focused.

	MTK
	We are open to further discuss UE power model for FR2.

	ZTE
	For transmit power other than 0 or 23 dBm, re-use the 350 relative power in case no new power state is further defined for 23dBm. 

	Nokia, NSB
	It is beneficial to discuss the FR2 power model after the power model for FR1 (less controversial) is agreed.

	Samsung
	Better to focus on FR1 – if specific considerations/additional solutions are needed for FR2, that can be separately discussed and may even be qualitative. 

	QC
	The current power model for FR2 is not complete in 38.840. For FR2, we have defined power number of 350 but didn’t specified any tx power level during R16. With the end of R16, it was left as it is and was not able to be used due to unspecified power number.
[image: ]
To close this issue, we have conducted internal measurements and came up with power model for FR2, which is based on linear interpolation in linear domain.
In the proposed FR2 model, we use EIRP as in input parameter instead of tx power. We found that in FR2, EIRP is more relevant metric in indicating UE power consumption due to larger number of antenna elements and array gain. And, when using EIRP, it was possible to use simple linear interpolation technique for power consumption estimation.
We note that with this contribution, we get to have a unified power estimate technique for a given tx power for both FR1 and FR2.



Issue 14. [bookmark: _Hlk69059757]#UEs per cell for power consumption evaluation
	MTK
	Proposal 7: Adopt the following KPI for XR/CG power evaluation
· UE power saving gain for a given “number of UEs per cell” derived by capacity SLS simulation which achieves system capacity, with at least X % of UEs being satisfied
· X=90 (baseline) or 95 (optional) is set to be the same as capacity evaluation


	QC
	Proposal 5: RAN1 to evaluate both lightly loaded (small N, e.g., N=3) or heavily loaded system (N =~ [0.9]Nc), where Nc is the XR system capacity.




For UE power consumption evaluation, the power saving gain using power saving schemes is evaluated over the baseline scheme with the number of UEs achieving system capacity, where the cell load could be high. In [12], it is proposed that the power saving gain using power saving schemes can also be evaluated over the baseline scheme with smaller number of UEs than that achieving the system capacity, where the cell load could be low. Please share your view on if low cell load with smaller number of UEs than that achieving the system capacity is also considered for XR UE power consumption evaluation.
Question 15. Please share your comment on #UEs per cell for power consumption evaluation
	Company
	Comment

	FUTUREWEI
	In our views since the capacity of the system is defined as the maximum number of users per cell with at least X% (X=90 or 95) of UEs being satisfied;  we think a similar definition in regard to power saving should be adopted – that is it only includes the satisfactory UEs. This is critical especially when capacity of the system reduces due to power saving scheme
Furthermore, a more appropriate approach would compare the same load of the system with and without power savings. For example, in one scenario, the capacity may be 10 UEs/cell without power savings. In another scenario with a power saving scheme, the capacity may drop to 5 UEs/cell and the power savings may be shown to be 40% for each UE. However, even without power saving scheme, the power consumption per UE will be lower when the system load is lower due to less congestion and less interference in the system. Therefore, in order to have a fair comparison, same load should be used to compare per UE power consumption across different schemes. At the same time, impact to system capacity due to power saving scheme also needs to be evaluate

	vivo
	In addition to reporting the number of UEs of system capacity and the corresponding power saving gain, the satisfied UEs ratios and the power saving gain can also be reported with smaller number of UEs before the system capacity.
We also share the similar view as FUTUREWEI that the same load should be used to obtain the UE power saving gain, i.e. the power saving gain with a give power saving scheme is obtained over the baseline (i.e. Always On) with the same number of UEs per cell.

	Ericsson
	At least 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

	MTK
	We think the same load should be used to obtain the UE power saving gain.

	ZTE
	A fixed small number of UEs per cell (e.g., 1 UEs per cell or other values) should be evaluated for comparison since the different companies may provide different capacity results. The number of UEs which is same as the system capacity can also be evaluated to provide a results in high cell load.

	Huawei, Hisilicon
	The evaluation result of capacity from companies may be different, so it is difficult to achieve the same number of UE per cell if depending on the result of capacity simulation. In our view company can report the number of UEs per cell in its own evaluations of power consumption. The same number of UE per cell are used in baseline and power saving schemes, the number of satisfied UEs should be shown in the power evaluations.

	Nokia, NSB
	Agree with Ericsson here. In addition, if “light load” is introduced (as per QC proposal), it may be better to configure it as a function of “Nc” (rounding to the nearest integer), not in absolute. The reason is that in many configurations N=3 is already equal to the Nc or even higher.

	Samsung
	Can be discussed later – can be for max UEs/cell or for some other sample points - no need to agree on something specific now.

	InterDigital
	We agree with Futurewei and MTK that the load used should be comparable between with and without power saving scheme scenarios for showing the power saving gain. 

	QC
	In current data collection table agreed last meeting, there is a N, which denotes the number of UEs per cell. For power evaluation, we think it would be worth to evaluate two types of N values: small N and large N (close to capacity).
Small N corresponds to a lightly loaded network, which would be more likely in practice. In such a scenario, the evaluated power saving scheme could show its higher potential given that network has higher flexibility in scheduling. Thus, we think it would be worth to evaluate the lightly loaded case. (This case may also correspond to the power evaluation from link level simulation, where only one UE is simulated.)
Large N corresponds to a highly loaded network. It would be meaning to understand whether power saving technique could be helpful even in such situation. In a highly loaded network, all the UEs would be busy with receiving data from gNB, thus, there must be less room for power saving. We expect PS gain could be potentially lower in this regime.
In summary, we expect that these two cases could give a bit different results (e.g., different UE power saving gains) and could basically give some insight when the considered power saving schemes are more effective or less effective (or even zero gain), and how PS techniques are affected by existence of other UEs, and how absolute UE power consumption changes with network load.




Mobility evaluation
Companies’ views on mobility evaluation for XR are summarized as below.
	Ericsson
	1. [bookmark: _Toc68631214]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.
1. [bookmark: _Toc68631215]Further consider if some restricted simulation setup could complement the analytical evaluation.


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


	OPPO
	Proposal 8: The evaluation on the impact of motility events on XR/CG is optional and the detailed parameter setting is up to companies.  


	Intel
	Proposal-8: For impact of mobility events on XR performance, the L1-mobility EVM from Release-17 MIMO can be adopted as a baseline.
[bookmark: _Hlk61893608]Proposal-9: Consider defining the following KPIs for mobility evaluations:
· KPIs for capacity evaluation 
· RSRP Distribution
· Beam Switching latency (FR2)


	DCM
	Proposal 4:
· The followings can be considered for KPIs for XR evaluations:
· Mobility: up to 300 km/h or 500 km/h should be taken into account
· Coverage: TR38.830 can be baseline


	vivo
	[bookmark: _Ref54383826]Proposal 16: For XR mobility evaluation, impacts on XR performance due to mobility should take into account interruption delay, handover failure rate and cell-edge user performance.




In [8][3][2][16][10][18], mobility for XR is discussed. The evaluation methodology and KPIs for XR mobility evaluation need to be discussed. The impacts on XR service should be considered, e.g. interruption delay, handover failure, degradation of XR quality, etc.
For evaluation methodology, in [8], it is proposed that the inter-cell mobility is to be evaluated analytically based on the agreed traffic models and user satisfaction criteria, by using the currently specified mobility procedures from an XR service point of view.
In Rel-17 NR FeMIMO WI, system level mobility evaluation assumptions were agreed and two types of mobility evaluations were considered i.e., intra-cell mobility where the UE moves within a given cell; and inter-cell mobility, where the UE can cross the cell boundary triggering a handover. Therefore, it is proposed in [10] that the methodology for mobility evaluation from Rel-17 MIMO can be adopted for XR mobility as the baseline. 

 Discussion point: Further study the mobility for XR considering
· System level mobility evaluations using Rel-17 MIMO mobility study as the starting point.
· Analytical evaluation based on the mobility procedures and from XR service’s perspective.
· KPIs of mobility for XR evaluation.
Question 16. Please share your comment on considerations for XR mobility evaluation.
	Company
	Comment

	
	In our views, covering the mobility aspect should not be part of the SI phase. The study group should focus on the Capacity and Power Evaluations first and may consider mobility afterwards. It is taking a lot of time to align the latter two aspects already further evaluations on Mobility would further complicate the work and may not allow conclusions to be aligned.  From RAN1 perspective evaluation of UE speed such as 3km/hr is sufficient at this point. 

	CATT
	We would de-prioritize the mobility study for XR since they are completely different system evaluation modelling.   

	vivo
	We are open to further study the mobility evaluation for XR.

	Ericsson
	The mobility evaluations in the Rel-17 FeMIMO are focused on high speed and (extremely) good coverage. It is focused on FR2. It also does not take into account reduction of data rates at cell borders.
Analytical evaluation would be a good start. Per UE KPI could be reused when estimating impact of handover events.
Mobility is part of the SI and current solutions should be evaluated – one way or another.

	OPPO
	It should be of low priority

	MTK
	Rel-17 FeMIMO mobility enhancement is for specific FR2 use cases as mentioned by Ericsson. Therefore, we do not think it is a good starting point for XR mobility evaluation. KPIs of mobility for XR evaluation should still be QoS (PER/PDB) under different speed scenario. Due to the difficulty of simulating QoS (PER/PDB) with mobile UEs, analytical evaluation of mapping between “interruption delay/handover failure” and QoS (PER/PDB) can be exploited.

	Huawei, HiSilicon
	From our view, mobility evaluation should be de-prioritized at this phase and we should focus on the capacity and power evaluations first.

	LG
	We are open to further discuss mobility evaluation for XR. To accommodate more aspects not captured in the sub-bullet, we propose the following changes.
 Discussion point: Further study the mobility for XR consideringincluding
· System level mobility evaluations using Rel-17 MIMO mobility study as the starting point.
· Analytical evaluation based on the mobility procedures and from XR service’s perspective.
KPIs of mobility for XR evaluation.

	Nokia, NSB
	In this SI, we should primarily focus on pedestrian mobility (3km/h – 5km/h), as the most typical mobility for XR use cases. We can also consider vehicular mobility (3km/h – 30/50km/h) in outdoor, if time allows.
There is no need to model high-speed train setups here, as the architecture, assumptions, and deployments would be notably different from those that are currently agreed within this SI. Following the schedule of this SI and how it progresses, it is better to comprehensively analyse the most typical mobility option, rather than aim to analyze many narrow-scope configurations.
In terms of mobility KPIs, we suggest to consider RRC-based inter-cell Handover Failure (HF) probabilities and Beam Failure (BF) probabilities (i.e. intra-cell beam switching). As well as timing and potential data interrupts that may occur during either RRC-based handovers or MAC-based beam management operation.

The magnitude of HF and BF probabilities require dynamic system level simulations, while analysis of timings/latencies and interrupts associated with RRC-based handovers and MAC-based beam management can largely be obtained analytically. In this regard, it should be noticed that use of UE power saving mechanisms may influence on the HF and BF probabilities if affecting how timely RRM measurements are available for such decisions.

	AT&T
	We strongly support modelling mobility as part of the SI. Both analytical and system-level simulations should be further considered.

	Intel
	We support the study of mobility in the XR SI. Our intention is to use the eMBB EVM from Rel-17 NR MIMO mobility evaluations as a starting point. FR1 can be discussed assuming the basic set-up but FR2 is also an important use case and should be considered. To address Ericsson’s comment, evaluation assumptions can be further discussed to account cell-edge performance.

	Samsung
	Can be deprioritized – the SI is already too large and mobility events are expected to be highly infrequent for the XR scenarios under consideration (and to be agreed). 

	InterDigital
	We support performing SL mobility evaluations using Rel-17 MIMO mobility study as starting point. Additionally, as a start, the KPI for system capacity can be re-used as KPI of mobility for XE evaluation.

	QC
	We do not think EVM from Rel-17 NR MIMO mobility is a good method for XR. As noted above, it is for very high mobility UE and especially for FR2. We suggest to find a simpler way of evaluating mobility impact on XR performance.





Coverage evaluation
Companies’ views on coverage evaluation for XR are summarized as below.
	Ericsson
	1. [bookmark: _Toc68631216]Reuse the end-user satisfaction criteria agreed for the capacity evaluations also for the coverage evaluations.
1. [bookmark: _Toc68631217]Coverage is defined as the probability that a user is satisfied when the number of users in the system is very low.


	DCM
	Proposal 4:
· The followings can be considered for KPIs for XR evaluations:
· Mobility: up to 300 km/h or 500 km/h should be taken into account
· Coverage: TR38.830 can be baseline


	vivo
	[bookmark: _Ref54383825]Proposal 15: For XR/Cloud Gaming coverage evaluation, support to reuse the evaluation methodologies in coverage enhancement SI as the starting point.




Coverage evaluation is discussed in [3][8][18]. 
Baseline evaluation methodology
In the coverage enhancement SI, the basic evaluation methodologies and the link-level simulation assumptions were developed. It is proposed by some companies [3][18] that the evaluation methodologies in TR38.830 can be reused as the starting point for XR coverage evaluation. More details can be further discussed.
Question 17.  Please share your view whether the evaluation methodologies and link level simulation assumptions based on TR 38.830 can be reused for XR coverage evaluation. Details and KPIs for coverage evaluation can be further discussed.
	Company
	Comment

	FUTUREWEI
	In our views, covering the coverage evaluation aspect should not be part of the SI phase. The study group should focus on the Capacity and Power Evaluations first and may consider mobility afterwards. It is taking a lot of time to align the latter two aspects already further evaluations on CE would further complicate the work and may not allow conclusions to be aligned.  

	CATT
	We don’t agree to further complicate the evaluation by including the coverage study for XR service.   

	vivo
	We think coverage evaluation can be evaluated for XR/CG. Reusing the coverage enhancement SI methodologies can be the starting point.

	Ericsson
	Since we are studying service coverage under a latency constraint, the link level methodology in TR 83.830 seems less appropriate.

	OPPO
	No dedicated evaluation is needed. We can get some observation(s) based on the CDF curve of performance metric.

	MTK
	We share similar view with Ericsson.

	Huawei, HiSilicon
	From our view, coverage evaluation should be de-prioritized at this phase and we should focus on the capacity and power evaluations first.

	LG
	We share similar view with Ericsson.

	Nokia, NSB
	Coverage analysis may be simple and of low priority for this SI.

	Samsung
	Can be deprioritized. Simple aspects may be considered similar to URLLC. 

	InterDigital
	We are of the view that TR38.830 should be reused as a starting point for coverage evaluation

	QC
	prefer to use existing capacity evaluation framework (system level) than introducing link level evaluation methodology.



In addition, [8] proposes that the evaluation methodology based on system-level simulation is considered for XR coverage evaluation, and the simulation assumptions for capacity evaluation can be reused.
Question 18.  Please share your view whether system-level simulation is used for XR coverage evaluation. FFS details and KPIs.
	Company
	Comment

	FUTUREWEI
	Still early to discuss this 

	CATT
	System-level evaluation could not provide XR coverage completely.   

	vivo
	Not sure how to evaluate coverage by SLS. Need to further discuss.

	Ericsson
	Support.

	MTK
	We support using SLS and the coverage can be evaluated by collecting capacity results for different tiles of UEs in terms of UE-BS distance.

	Huawei, HiSilicon
	From our view, coverage evaluation should be de-prioritized at this phase.

	LG
	Agreed.

	Nokia, NSB
	Support. Better reuse our existing methodology (even to a certain extend) then develop something completely different for the coverage study.

	AT&T
	We are skeptical of the benefits of system-level evaluation for coverage evaluations in general.

	Samsung
	Can be discussed later – no need for specific evaluations. Coverage may also become apparent from SLS results but, again, no need to agree to anything now.

	InterDigital
	Support using SLS for coverage evaluations

	QC
	For coverage analysis, we think system level simulation could be reused.



For link level simulation, the coverage performance could be evaluated with the following procedures: 
· Step 1: Obtain the required SINR for the physical channels under target scenarios and service/reliability requirements. 
· Step 2: Calculate the max isotropic loss (MIL) value based on the required SINR according to the link budget template, in which the antenna gain, beamforming gain, and some losses such as body loss and cable loss, are also considered.
Question 19. Please share your views on the procedures for link level simulation for XR coverage evaluation.
	Company
	Comment

	FUTUREWEI
	Still early to discuss this 

	CATT
	The coupling loss for coverage needs to include more components.   We don’t support the additional study of coverage, which is outside the scope of XR SID.

	Ericsson
	We do not see how this would work with complicated traffic models, such as varying frame sizes, multiple streams, etc. 

	MTK
	We share similar view with Ericsson.

	Huawei, HiSilicon
	From our view, coverage evaluation should be de-prioritized at this phase.

	Nokia, NSB
	Agree with Ericsson here.

	Samsung
	LLS coverage analysis can work as usual but no need to discuss coverage for the XR SI.



Other issues
Issue 15. Scheduler for XR capacity evaluation
According to evaluation results from companies submitted in AI 8.14.3, it can be observed that there seem some differences for the capacity performances among companies. Since the XR simulations are mainly highly loaded, the scheduler could have great impact on the performance. SU-MIMO and MU-MIMO are assumed by different companies such that it may lead to different performance of capacity. To make the performance comparable, it is better to align the assumptions of scheduler. Therefore, following proposal is given.
Possible proposal:
· For capacity evaluation, following schedulers are adopted.
· Option 1: SU-MIMO scheduler
· Option 2: MU-MIMO scheduler
· Note: the details of scheduling algorithm for each option are up to company.
Question 20. Please share your comment on the scheduler assumption for XR capacity evaluation. 
	Company
	Comment

	FUTUREWEI
	The following schedulers as categorized may not be comprehensive. There are many aspects that may need to consider to accurately evaluate the capacity performance. For example, the following issues may be considered
Issue 1: Scheduler Assumptions
In addition to the MU-MIMO or SU-MIMO aspect as mentioned by the FL. The issue of either having the assumption of a Delay aware or PF schedule is important. A Delay aware scheduler may provide gains over the PF scheduler as it takes into account the PDB aspect into the scheduling. As such more UEs may be counted towards the capacity with a delay aware scheduler.
Issue 2: Precoding Assumptions
This issue is important as it has direct impact on the capacity. For MU-MIMO with large number of antennas initial evaluations show a limited XR system capacity primarily due to the precoding with ZF at the gNB. When compared to the precoding with cooperative MIMO via DL interference the XR system capacity may be improved. It is then useful to consider precoding enhancmenets schemes and its impact of the capacity.
One Possible Proposal
For capacity evaluation, companies report assumptions for the following aspects
· Scheduling
· MU-MIMO or SU-MIMO
· PF scheduler or delay aware scheduler
· gNB Precoding 
· Baseline Zero forcing precoder
· Enhanced Scheme: cooperative MIMO, interference coordination etc…

	vivo
	We think it is better to provide the basic assumptions of scheduler, e.g. SU-MIMO or MU-MIMO. The details of scheduling algorithms, e.g. PF or delay-aware scheduling, can be up to company to report.

	Ericsson
	Seems unnecessary – SU-MIMO and MU-MIMO sounds like an exhaustive list.
Companies should report the scheduler used.

	OPPO
	We are ok to set SU-MIMO or MU-MIMO as baseline.
For other aspects (e.g., scheduler, precoding), it is up to companies.

	MTK
	Observing companies’ simulation results in this RAN1 meeting, we suggest setting MU-MIMO as baseline since most companies MU-MIMO. We can also agree with Futuewei’s proposal since those factors mentioned do affect the capacity results. 

	Huawei, HiSilicon
	We are generally fine with this proposal.
We suggest to add “w.r.t to MIMO” to in the main bullet to be more accurate, since there could be other schedulers related to traffic, e.g., scheduler which prioritizes I-frame over P-frame, delay-aware scheduler, etc. Such traffic related schedulers can be left to company report.

· For capacity evaluation, following schedulers w.r.t to MIMO are adopted.

	LG
	Setting a baseline would be helpful for aligning evaluation results. Setting MU-MIMO based on MTK’s observation is okay to us.

	AT&T
	Companies should report the scheduler used and further alignment is not necessary/beneficial as there are many complex parameters involved in scheduling.

	Intel
	For capacity maximization MU-MIMO should be considered. Other scheduler assumptions i.e., PFM or delay aware may be reported by companies.

	InterDigtal 
	We support a proposal adopting Option 1 (SU-MIMO) & Option 2 (MU-MIMO) with details of scheduling algorithm given by the companies. However, we believe Option 2 should be prioritized in capacity evaluation.

	QC
	We are fine with deciding baseline scheduling algorithm.
· FR1: MU-MIMO scheduler
· FR2: SU-MIMO scheduler
It should be also notified that other types of scheduler could be optionally evaluated, e.g., delay aware scheduler, SU-MIMO for FR1, MU-MIMO for FR2.



Question 21. Please share any other comments if any. 
	Company
	Comment

	Nokia, NSB
	We believe it is important to have a minor editorial correction into Agreement 6 from 103-e as follows:
Agreement 6: System capacity is defined as the maximum number of users per cell with at least XY % of UEs being satisfied.
· XY=90 (baseline) or 95 (optional)
· Other values of XY 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

This is just a minor editorial change of the variable, so no expectations to debate on this for long time.
The reason is that in the existing agreements related to capacity evaluations, we have two “X” parameters with different meaning. The first “X” is in the agreement determining if the UE is satisfied or not (likely to be agreed as X=99%). The second “X” is in the agreement above, when calculating the system capacity out of the satisfied UEs.
If these two parameters have the same name, the confusion can easily appear when presenting and combining the results. It is natural and much more convenient to have the first parameter (satisfied UE) as “X” and then have the second cut-off parameter (system capacity) as “Y”.


	
	




Summary
Proposals for Wed. GTW

General
Possible conclusion: For XR capacity/power evaluation, it can be up to companies to choose the interested use cases and deployment scenarios for evaluation

Capacity
Possible proposal 1: For XR/CG capacity evaluation, DL and UL performances are evaluated independently, and the system capacity for DL capacity and UL capacity are reported respectively. 
· FFS how to determine the joint capacity for DL and UL after companies have submitted evaluation results

Possible proposal 2: No need to discuss which option is mandatory or optional. It is up to companies to choose the TDD configuration and do the evaluation. 

Possible proposal 3: It is up to company to report the following performance metrics optionally
· Percentage of satisfied UEs
· CDF of packet error ratio 
· CDF of packet latency
· CDF of user-perceived throughput
· Resource utilization
Note: it does not mean all the optional performance metrics will be captured in the TR. How to use these optional reported metrics and whether to capture in the TR can be separate discussion after there are sufficient evaluation results.

Power consumption
Possible proposal 4: 
· Case 2, i.e. CDRX, is optionally evaluated for UE power consumption evaluation
Possible proposal 5: 
· Power saving gain is evaluated using power saving scheme e.g. CDRX, over the baseline scheme i.e. UE-always-ON

Possible proposal 6: 
For XR power consumption evaluation, CDRX parameters are reported by companies
Possible proposal 7: 
· For UL UE power consumption evaluation, Option 2 i.e., linear interpolation is the baseline
· Option 1 can be evaluated optionally
Possible proposal 8: 
· All UEs are considered for evaluating the power saving gain.
· Power saving gain for satisfied UEs only can also be optionally reported
Possible proposal 9: 
· UE with transmit power less than 0 dBm is considered for power consumption evaluation.
· FFS power model UE with transmit power less than 0 dBm, e.g.
· Option 1: Extrapolation is adopted for UE with transmit power less than 0 dBm
· Option 2: Adopt the power consumption model of 0 dBm for UE with transmit power less than 0 dBm
Possible proposal 10: 
For XR/CG power consumption evaluation, for DL and UL, considering the following
· Option 1: DL and UL performances are evaluated independently. DL and UL power consumption results are collected separately.
· Option 3: DL and UL performances are evaluated together. DL and UL power consumption are counted to obtain the total power consumption



Possible proposal: Continue the discussion on UE power model for FR2
Possible proposal: Further study whether and how to evaluate mobility for XR, including e.g.
· System level evaluation
· Analytical evaluation
· KPI
Possible proposal: Further study whether and how to evaluate coverage for XR, including e.g.
· Link level evaluation
· System level evaluation
· KPI
Proposals for GTW (4/20)
Proposals for email approval
Possible proposal 1: For XR/CG capacity evaluation, when DL and UL performances are evaluated independently, the system capacity for DL capacity and UL capacity are reported respectively. 
· FFS whether/how to determine the joint capacity for DL and UL after companies have submitted evaluation results
Possible conclusion 1: It is up to companies to choose either Option 1 (DDDSU) or Option 2 (DDDUU) for TDD configuration (as per previous agreements) and do the evaluation. 
Possible proposal 2: It is up to company to report the following performance metrics optionally
1. Percentage of satisfied UEs
1. CDF of packet error ratio 
1. CDF of packet latency
1. CDF of user-perceived throughput
1. Resource utilization
Note: it does not mean all the optional performance metrics will be captured in the TR. How to use these optional reported metrics and whether to capture in the TR can be separate discussion after there are substantial evaluation results.
[bookmark: _GoBack]Possible proposal 4: 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
Modified Possible proposal 5:  UE with transmit power less than 0 dBm is considered for power consumption evaluation.
4. FFS It is up to company to report the power model UE with transmit power less than 0 dBm, e.g.:

2. Option 1: Extrapolation is adopted for UE with transmit power less than 0 dBm
2. Option 2: Adopt the power model of 0 dBm for UE with transmit power less than 0 dBm
2. Other options are not precluded.
2. Companies should report the power model for UE with transmit power less than 0 dBm

Possible proposal 6: For XR/CG power consumption evaluation, for DL and UL,
1. Option 1: DL and UL performances are evaluated independently. DL and UL power consumption results are collected separately.
1. Option 3: DL and UL performances are evaluated together. DL and UL power consumption are counted to obtain the total power consumption
1. Companies to report the assumptions for power consumption evaluation
Possible proposal 7: For XR UE power consumption evaluation
4. The same number of UE per cell are used in baseline and power saving schemes, 
3. Note: the number of satisfied UEs is reported in the power evaluations (already agreed in RAN1 #104-e).
4. Max users/cell at which UE can meet the capacity KPI should be reported for baseline and for different UE PS techniques. 
4. Results for other cases (e.g. power savings gain for lightly loaded case) can also be reported optionally.
4. 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


Possible conclusion 2: 
1. It is up to company to report either equal number of UEs per cell or unequal number of UEs per cell is assumed for capacity evaluation. 
24. Note: unequal number of UEs per cell means even average load per cell.

Possible proposal 3:
1. For XR/CG capacity evaluation, a packet is considered as lost when it has exceeded the PDB, such that it will be added to the PER and the data of the packet is discarded.
25. It is up to company to report the details for the packet when it has exceeded the PDB, e.g.
0. Option 1: The packet exceeding the delay is still delivered to the other side
0. Option 2: The packet (including the non-transmitted part) is discarded at the transmitter (at the gNB for DL packets and at the UE for UL packets)
0. Other options are not precluded
25. Note this is for evaluation purpose


List of contributions in RAN1 #104b-e
[1] [bookmark: _Ref69055385]R1-2102321	Evaluation methodology for XR and Cloud Gaming	Huawei, HiSilicon
[2] [bookmark: _Ref69059829]R1-2102419	Discussion on the XR evaluation methodology	OPPO
[3] [bookmark: _Ref69055362]R1-2102547	Discussion on evaluation methodologies of XR	vivo
[4] [bookmark: _Ref69059683]R1-2102613	Evaluation methodology and performance index for XR	CATT
[5] [bookmark: _Ref69070753]R1-2102687	On Evaluation Methodology for XR and CG	MediaTek Inc.
[6] [bookmark: _Ref69055376]R1-2102770	XR evaluation methodology	FUTUREWEI
[7] R1-2102828	Development of the Evaluation Methodology for XR Study	Nokia, Nokia Shanghai Bell
[8] [bookmark: _Ref69059485]R1-2102956	Evaluation methodology for XR	Ericsson
[9] R1-2102970	Discussion on evaluation methodology for XR services	Xiaomi
[10] [bookmark: _Ref69059853]R1-2103055	Evaluation Methodology	Intel Corporation
[11] R1-2103129	Views on XR evaluatoin methodology	Apple
[12] [bookmark: _Ref69055392]R1-2103193	Remaining Issues on Evaluation Methodology for XR	Qualcomm Incorporated
[13] R1-2103265	Evaluation methodology and KPIs for XR	Samsung
[14] [bookmark: _Ref69059701]R1-2103279	On XR Evaluation Methodology	ZTE, Sanechips
[15] R1-2103361	Discussion on evaluation methodologies for XR	LG Electronics
[16] [bookmark: _Ref69059848]R1-2103430	Remaining Issues on XR Evaluations and KPIs	InterDigital, Inc.
[17] R1-2103438	XR Evaluation Assumptions	AT&T
[18] [bookmark: _Ref69059493]R1-2103599	Discussion on evaluation methodology for XR	NTT DOCOMO, INC.

Appendix-A (proposals from companies)

Appendix-B (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.
· 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
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Table 20: UE power consumption model for FR2

Power State Characteristics Relative Power
FR1 FR2
PDCCH-only No PDSCH and same-slot scheduling: this includes 100 175
time for PDCCH decoding and any micro-sleep within
the slot.
SSB or SSB can be used for fine time-frequency sync. and 100 175
CSI-RS proc. RSRP measurement of the serving/camping cell..

TRS is the considered CSI-RS for sync. FFS the
power scaling for processing other configurations of

CSI-RS.
(Note 2 SSBs in a slot for the ref. config.)
PDCCH + PDSCH| PDCCH + PDSCH. ACK/NACK in long PUCCH is 300 350
modeled by UL power state.
uL Long PUCCH or PUSCH. 250 (0 350
dBm) (FFS Tx power level)
700 (23

dBm)





