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


2 Summary of 1st round discussion

2.1 Template to collect evaluation results

Moderator’s comment: thanks for the comment on the template. The template will be updated accordingly taking into account the comments from companies. Please continue the discussion on the template by NWM.


2.2 Coverage evaluation

Based on the input, option 2 is supported by most companies. Note that other option can also be evaluated.
It can be seen option 3 is not supported by any company. So option 1 and option 2 are suggested for XR coverage evaluation.
Regarding the proposal, it is updated by further clarification on the coverage definition.

[image: ]
An example of CDF of coupling gain [dB] for satisfied UEs

Regarding why additional metric is used instead of capacity related metric, coupling gain/coupling loss is the typical metric for evaluating the coverage. The data of coupling gain/coupling loss can be obtained at the same time with capacity evaluation, and there is no additional work.
Regarding the comments on the scenarios to be used are not coverage limited, for XR/CG, considering high data-rate and QoS requirement, the impact from coverage in the typical scenario for XR/CG is still meaningful.

Following updated proposal is given.
[bookmark: _Ref72340588]FL Proposal 1-a: For XR/CG in DL or UL, coverage is defined to be the (100-A)-percentile point in CDF of Coupling gain for the “satisfied” UEs, with low load i.e. # of UEs per cell is B, for a given XR application (AR/VR/CG) in a given deployment scenario (DU/InH/UMa)
· A = [100, 99, 95, 90], other value can also be reported
· B = [1, 3], other value can also be evaluated
Note: 
· Definition of Coupling gain refers to 37.910
· When X = 100, the coverage will be minimum coupling gain among the satisfied UEs

2.3 UE power model for FR2

It can be seen from the discussion that companies have concern on the power modeling for FR2. Hence, more clarifications from companies on the proposal is needed. Let’s continue the discussion by NWM.



3 [bookmark: Discussion][bookmark: Template_to_collect_evaluation_results]Discussion

3.1 Template to collect evaluation results

The template to collect evaluation results are updated in the following. Companies are encouraged to check the template and update the evaluation results accordingly.

https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_105- e/Inbox/drafts/8.14.2/Template%20for%20collecting%20evaluation%20results/Updated_XR_evaluation_result_template_v

Following is the brief summary of modifications for the template. Please check the excel sheet for more details.

#For capacity sheet

· Remove the column of avg # UEs/cell = N, since it is not related to the capacity.

· Add some notes for column of capacity (#UEs…) for clarification, to make sure companies have common understanding when filling the results.

· Remove the data validation for column BR : Additional Assumptions, BB : aggregate bit rates, and AD : HARQ initial target. Companies can freely input the information for these columns.

· A column in the beginning is added to provide some simple strings for identifying each row. Companies can put any simple string specific to the row

 (
10
)
· Merge App and traffic direction in Capacity tab, make a single column with following choices: DL-AR/VR, DL-CG, UL-VR/CG, UL-AR. Please do not use other custom values, e.g., XR.

#For power sheet

· Change column FA of capacity to report C1 value (same as the definition of the column CY for C1 in capacity sheet)

· Add some notes to column EY, FA, FC, FD and FO to make the template clearer.

· Change the columns of PSG (%) to % mode, to make sure the input from companies is the number in % format.

· Keep one list of data validation for the direction, i.e. DL, UL, DL+UL

Feedback Form 1: Please check the updated template and pro- vide your updated results accordingly. Also, please share your comment if any.

	1 – MediaTek Inc.
The updated template seems fine. Thanks for the efforts. In the template, if possible, we suggest to also fill in the (baseline) rows according to the baseline settings agreed by RAN1 so companies can fill in the capacity/power results in the same order. This may be more easy to compare companies’ results.

	2 – Guangdong OPPO Mobile Telecom.
1. In order to avoid confusion, Yes or no for ”Discard packet not meeting PDB” are better to changed as Option 1 or Option 2, which are defined in the agreement.
2. Regarding the column ”Traffic arrival offset”, what’s the relationship with jitter setting? Is the following understanding correct: If no jitter is model, the column should set be ”evenly spaced”. if jitter is modeled, the column should be set be ”random”. If so, this column is not need. If not so, would you like to elaborate the meaning?
3. Woud you like to clarify what ”SRS processing gain” refers to?

	3 – Nokia Corporation
Question: - Remove the column of avg # UEs/cell = N, since it is not related to the capacity.
Comment: Agree
=====
Question: - Add some notes for column of capacity (#UEs…) for clarification, to make sure companies have common understanding when filling the results.


Capacity ( # UEs in real number e.g. Y=90% crossing point)
(Note: assuming #UE/cell = K to achieve % of satisfied Ues < 90%, and #UE/cell = K+1 to achieve % of satisfied Ues > 90%. Then the capacity is between K and K+1.)


Comment 1: Shouldn’t “<” and “>” be swapped here? “K UEs/cell lead to satisfied UEs > 90%, while K+1 UEs/cell lead to satisfied UEs < 90%”.





Comment 2: Linear interpolation used here to determine the real capacity value is not mentioned in any prior agreement. This extra step introduces additional complexity to an already complex procedure without any clear benefits. Every company must model not only K UEs per cell, but also K+1 UEs/cell and then do linear interpolation over the obtained values as a separate procedure.


Curious, why not to simply use the “floor” integer capacity value as capacity and thus directly follow our agreed definition of capacity, as per “Agreement 6” from 103-e, “capacity is the maximum number of UEs/cell when satisfied UEs are >= 90%”)? Does this fraction of UEs difference have any notable impact?


A major issue here is that these multiple capacity columns (at least three now: K, K+1, real capacity between K and K+1) instead of just single integer capacity value (K) propagate further into other tabs (e.g., power saving and, potentially, coverage and mobility) thus making the navigation their even more difficult than it is by default with already quite many parameters. This leads to lengthy and still confusing notes on which value goes where.
=====
Question: - Remove the data validation for column BR : Additional Assumptions, BB : aggregate bit rates, and AD: HARQ initial target. Companies can freely input the information for these columns.
Comment: OK
=====


Question: - A column in the beginning is added to provide some simple strings for identifying each row. Companies can put any simple string specific to the row
Comment: OK


=====
Question: - Merge App and traffic direction in Capacity tab, make a single column with following choices: DL-AR/VR, DL-CG, UL-VR/CG, UL-AR. Please do not use other custom values, e.g., XR.
Comment: OK
=====
Question: # Power tab
- Change column FA of capacity to report C1 value (same as the definition of the column CY for C1 in capacity sheet)


Comment 1: “CY” may be a mistake here (not clear)? Is the intention to report the real value of capacity here (column CY in capacity tab in new template) or a integer floor version as the note says “C1=floor(capacity)” (that would be column CZ from capacity tab in new template)


Comment 2: From FA (power)
C1=floor(Capacity)
(Note: This is the value of C1 in column DB of Capacity sheet, i.e., the baseline capacity, where UE is always ON. To be clear, this is not capacity for a certain power saving scheme. Please see the description of column EY)

The index may be wrong now, likely not DB anymore (old table index?)


Comment 3: From FA (power): Capcity -> Capacity? (in yellow FA5 cell)
=====
Question: - Add some notes to column EY, FA, FC, FD, and FO to make the template clearer.


Comment 1: (following the column EY note)
“avg # UEs/ cell = N1
(Note: N1=C1 for evaluation of power saving gain (PSG) of the power saving scheme (PSS) in high load case. Optionally, N1/C1 <= 0.5 for evaluation of PSG of the PSS in load load case)”


“load load” => “low load”?
“N1/C1 <= 0.5” => where does this definition of a “lightly loaded case” come from? There is no numerical criterium given in prior agreements on this topic (e.g., from 104-b-e meeting).
Additional clarification might be needed on how to interpretate the data, when optional “low load” is re- ported.



Comment 2: FC note: ”% of satisfied UEs (DL+UL joint)


Not 100% clear what the purpose of this column is and where does it come from. Based on our understand- ing of existing agreements, the baseline “high load” regime is modeled as follows:
Step 1. Calculate the capacity with “UE always ON”. Let’s assume that this value equals N (as in our current agreements)
Step 2. Simulate N UEs/cell with the introduced power saving scheme (PSS) and calculate the number of UEs that are satisfied now (following the already agreed definition for “capacity”). Let’s call this value “K1” (as in our prior agreements)
Step 3. Calculate the ration “K1/N” and report it as the “Power Saving Gain (PSG) compared to Case 1#satisfied UEs per cell^2 / #UEs per cell^3” column in the agreed table (from 104-e meeting).
This K1/N value well represents the possible capacity losses when the PSS is introduced. Why do we need any other metrics here (e.g., the current FC column in power tab, etc.)?
=====
Question: - Change the columns of PSG (%) to % mode, to make sure the input from companies is the number in %
format.
Comment: OK
=====


Question: - Keep one list of data validation for the direction, i.e. DL, UL, DL+UL
Comment: Should we make it consistent with “Capacity” tab here or not?  The recent change merged ”traffic flow” with ”application” for the capacity tab.


	4 – Ericsson Inc.
Thank you for providing the template. Some suggestions/comments below
It would be nice if choosing “null” for a stream would automatically result in that the parameters for that stream are deleted – to reduce the risk for conflicts
For multiple streams, it would be good to understand which stream is limiting: Perhaps reporting of the fraction of satisfied UEs “per stream” can be added to collect this information
For STD of UEs/cell: adding an explanation that this means “even or uneven distribution of UEs” can help better understand the intention of this column

	5 – vivo Mobile Communication Co.
Thanks for updating the template. One more suggestion as below:
It would be much better if we could have some examples to help companies fill in the table.

	6 – CATT
We also believe using an example of excel sheet to indicate the change would be better.

	7 – HUAWEI Technologies Japan K.K.
Thanks for the updates. We have some questions/comments as below: “capacity” sheet:
Column CY: does the newly added Note imply the simulation step size for #UE is 1? Or companies can still use step size>1 and use linear interpolation to get the cross point? We prefer the latter case (i.e. step size can be larger than 1) to reduce simulation time.


Column BD and BE:
We suggest to add a column between BD and BE to briefly describe the key multi-stream parameters, e.g. alpha (I/P-frame/slice size ratio), GOP size, num. of slice in each frame, etc.
So that companies can quickly get such key information.
For example, companies can use a format as below in this column to indicate such key information: AlphaX GOPsize_Y
AlphaX SliceNum_Y


“power” sheet: Column FA:
According to the following agreement (2nd sub-bullet), companies should report capacity of each power saving scheme.
Agreement:
For XR UE power consumption evaluation

	-
The same number of UE per cell are used in baseline and power saving schemes,




	
	○
Note: the number of satisfied UEs is reported in the power evaluations (already agreed in RAN1
#104-e).

	-
	
Max users/cell at which UE can meet the capacity KPI should be reported for baseline and for different UE PS techniques.

	
	○
Results for other cases (e.g.  power savings gain for lightly loaded case) can also be reported optionally.

	-
The system capacity for each case (e.g. a given number of UE per cell) for evaluating power saving schemes is reported in power evaluation


However, in the updated column FA, the capacity only refers to the baseline.
So, is there any column that company should report the capacity under each power saving scheme?


Column FC, FD, FO:
We suggest to remove the following note:
“It is recommended that the PSS parameters are chosen to lead to >=90% satisfied UEs. If the selected PSS parameters result in <90% satisfied UE, it is difficult to compare power saving gain of different PSSs.”


Because some power scheme can heavily impact capacity, and the percentage of satisfied UEs could be very low. Such evaluation results are still informative since RAN1 can know such power saving schemes are not applicable to XR. We think such results can also be reported and even captured in TR.


Column EY: a typo in “… load load case”

	8 – ZTE Corporation
We are OK with the change on capacity sheet but we have some comments on the power sheet

	-
Change column FA of capacity to report C1 value (same as the definition of the column CY for C1 in capacity sheet)

In current Power sheet, column FA is “C1=floor(Capacity) (Note:This is the value of C1 in column DB of Capacity sheet, i.e., the baseline capacity, where UE is always ON.To be clear, this is not capacity for a certain power saving scheme. Please see the description of column EY)”
Comments: In Power sheet, there are some rows for baseline results which already include the baseline capacity. We think have the capacity for a certain power saving scheme can provide more information.
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3.2 [bookmark: _Coverage_evaluation]Coverage evaluation

[3] [4] [5][6] [7] [10] [14] [17] discussed the coverage evaluation for XR.

Coverage is one the potential KPIs identified in the XR SID. For XR application, coverage is an important factor that affect the user experience. It is very helpful to study the coverage performance for XR.

The main concern on coverage evaluation is that it may need a lot of effort to determine how to evaluate coverage but the time budget is limited.

For coverage evaluation, two approaches can be considered. One approach is based on system-level simulation (SLS), which is similar to capacity evaluation for XR. The other approach is based on link-level simulation (LLS), which is similar to the evaluation methodology adopted in coverage enhancement SI.

For XR coverage evaluation, it is necessary to take into account the XR traffic characteristics with certain QoS requirements. For capacity and power evaluation, XR performance is evaluated by system level simulation with the agreed traffic model and evaluation methodologies. System level simulation is able to accurately evaluate the effect of XR traffic on coverage.

Besides, to define XR coverage, it would be desirable to reuse the SLS results for capacity/power evaluation that are already available as much as possible. In this regard, FL makes the following proposal.


3.2.1 [bookmark: FL_Proposal_1]FL Proposal 1

XR coverage is defined to be X-percentile (e.g., X = 95) of Coupling Loss (CL) for the “satisfied” UEs for different XR applications (AR/VR/CG) with the following:

· Option 1: High system load, i.e. # of UEs per cell is system capacity

· Option 2: Low load, i.e. # of UEs per cell is Y (e.g., Y=1).

· Option 3: Noise limited scenario, i.e. Only one UE in the entire network, a single UE only in a center cell. Note: CDF of CL for the satisficed UEs can be obtained from multiple drops, e.g., a large number of drops for Option 3.

Feedback Form 2: Question 1. Please share your comment on the FL Proposal 1. Please share your view on values of X and Y. Also please share your view on which option should be baseline (note: more than one options can be baseline).

	1 – MediaTek Inc.
Option 2 seems good to us. We suggest to set X=95 and Y=3.

	2 – Guangdong OPPO Mobile Telecom.
”X-percentile (e.g., X = 95) of Coupling Loss (CL) for the “satisfied” UEs ” seems not clear. There may be different understanding. One possible interpretation is: get the CDF of the CL for the all satisifed UEs and then the (1-X%) point of the CDF is defined as the coverage. Is that correct understanding?

	3 – Futurewei
One comment on the technical point of the proposal, the definition of XR coverage given here is not clear at all. What does “X-percentile of coupling loss for the satisfied UEs” exactly mean? Though option 2 and 3 may be workable situation comparing to that of option 1, it is not clear if the group still focusing on the agreed scenarios (Uma, DU, InH) which are not coverage limited cases anyway?
Moreover, in our views, coverage evaluations should be deprioritized at this point in the SI. Given the short time and work load on capacity and power evaluations, it is more reasonable to focus on finalizing these evaluations instead. Moreover, as observed from the company’s contributions, the variance on the reported capacity and power results is large for same settings/assumptions. If the simulations are not reasonable for capacity, then they may also not be trusted for coverage evaluations if based on same SLS.

	4 – Nokia Corporation
We support performing coverage evaluation by mainly reusing the existing SLS methodology with low offered load (Option 2), where Y=1.
At the same time, we don’t see any need to introduce additional metric here (e.g., coupling loss), as there are already two good candidates:
1) % of successfully delivered packets to/from the UE (X% in our prior agreements, where for capacity we set the threshold to be equal to 99%)
2) % of satisfied UEs in the network (“Y” in our existing terms, as in the agreements/table now, where for capacity evaluation, “Y” is set to >=90% as the baseline)
Why can’t one of these metrics (e.g., “Y” from the capacity definitions) be used to characterize the coverage KPI?
We can easily evaluate what is the percentage of satisfied UEs in the network, assuming that the network is not anymore capacity-limited (as there is just one UE per cell, Y=1), but rather coverage-limited.

	5 – Samsung Research America
We think that XR coverage can be addressed analytically in the TR (none of the options listed under FL Proposal 1).
Finalizing the XR capacity evaluations and power consumption is challenging enough given the remaining timeline fo the SR. We have a lot of variance in the initially reported sets of results, and few of these baseline results and capacity improvements are directly comparable. This will make it very hard to draw SI conclusions.




	Regarding Options 1-3 proposed in FL Proposal 1, Option 2 low-load & Y=1 is what we’d prefer. Option 2 is an additional case that can be run using the existing capacity evaluation SLS methodology. However, UMA, DU and InH are all not coverage limited. Is it really that meaningful for the SI to assess XR coverage for deployments that are not particularly coverage challenged to begin with? Also, if already the reported results for capacity evaluations are hard to compare because there is no really calibrated baseline, this also puts in doubt the usefulness of interpretation of results for Option 2 low-load.
Similar to Nokia, we’d prefer not to introduce additional metrics, and re-using the existing 99% (success- fully delivered packets per UE) & 90% (users satisfied) would be fine.

	6 – Qualcomm CDMA Technologies
We support using the SLS for coverage study. For X, and Y value we prefer X=[95] and Y=1. One comment is that CL should be clearly defined first (considering tx and rx antenna gains which may depend on antenna config, transmitter/receiver schemes, channel angles, angle spread, etc..)

	7 – InterDigital
We agree with the definition of coverage XR as stated in Proposal 1 and believe that Option-2 should be baseline given that by definition coverage for XR application is the probability a UE is satisfied in low load cell. For X and Y values, we are ok with X=95 and Y=1.

	8 – Ericsson Inc.
Prefer to use Option 2 (low load point) for the coverage evaluation
Intended meaning of ”X-percentile (e.g., X = 95) of Coupling Loss (CL) for the “satisfied” UEs” is unclear to us. Instead, fraction of satisfied UEs at the low load point can be used as the metric as also suggested by others.

	9 – Beijing Xiaomi Mobile Software
We can accept to use SLS to evaluate the coverage performance although we more prefer to reusing LLS as what we have done in CE SI/WI. However, we are not sure whether the proposed coverage definition can give the real perfomrance of coverage. For example, what if all the UEs are ”satisfied UEs” in the low load case (i.e. option 2 and option 3) X percentile of CL in such a case cannot give meaningful ”coverage” results as the distribution of CL would be limited by the cell radius.  Should we consider to change ISD until a minimum portion of UEs are not ”satisfied UEs” in low load case?

	10 – vivo Mobile Communication Co.
We are fine with FL’s proposal and prefer option 2 for coverage evaluation.

	11 – HUAWEI Technologies Japan K.K.
Our 1st priority is to focus on capacity/power evaluation for this meeting since it seems companies’ sim- ulation results on capacity are quite divergent. Capacity evaluation methodology can be discussed and decided in Aug.
Regarding the current options. We suggest to set Option 1 as baseline, and Option 2/3 can be up to company report.
Option 1: Considering the high workload of the SI, it is reasonable to define the coverage evaluation methodology based on the SLS results for capacity/power evaluation since they are already available. In addition, the system capacity performance should also be considered when defining the coverage evaluation methodology.




	Therefore, we support option 1 as the baseline since there is no additional simulations, and we only need to analyze the Coupling Loss (CL) of the “satisfied” UEs based on the capacity evaluation results. For the X value, it should be further discussed and multiple values can be considered, e.g., 90, 95, 99, since the results for different X values can be obtained after one simulation, i.e. there is no additional simulation workload to evaluate different X values.
Option 2/3 may require additional simulations and can be up to company report.

	12 – CATT
We would also like to prioritize the XR capacity and UE power consumption. We would prefer option 2.

	13 – ZTE Corporation
We do not see the motivation of option 3

	14 – LG Electronics Inc.
For coverage evaluation methodology, we prefer Option 2 with details as suggested by Nokia. We don’t see any reason to change the X value for coverage evaluation.



3.3 [bookmark: Remaining_issue_for_capacity_and_power_e]Remaining issue for capacity and power evaluation

Issue 1. UE power model for FR2

[6][10] [15] discuss the UE power model for FR2. For FR2, the UL UE power consumption for the PUSCH/PUCCH in TR 38.840 is specified as one value, i.e. 350 relative power and there is no corresponding transmit power. To evaluate the UE power consumption in FR2 more accurately, a model to cover a wider range of UE transmit power would be needed. In [6], a power consumption model based on a linear function of EIRP in the linear scale is provided for UE power model in FR2.


3.3.1 [bookmark: FL_Proposal_2]FL Proposal 2

For FR2 1TX configuration, the UE UL power consumption model is a linear function of the EIRP in the linear scale. The linear function, P(X) is given as P(X) = 0.07*X + 350, 0dBm <= 10*log10(X) <= 35dBm

· For FR2 2TX configuration, the power model is scaled by the 1TX power model, where the scaling factor is [1.10]

Feedback Form 3:  Question 2.  Please indicate whether you agree on the FL Proposal 2 and share your comment if any.
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	3 – Futurewei
It is not clear why power consumption is a linear function of the EIRP which depends on both the trans- mission power and the beamforming gain.

	4 – Nokia Corporation
Would really appreciate some possible references/measurement figures/etc. for the proposed model.

	5 – Samsung Research America
Before agreeing to the FL Proposal 2, it would be good to first understand the references and assumptions underlying the proposed numbers.

	6 – InterDigital
OK with the proposal

	7 – vivo Mobile Communication Co.
We are fine with FL’s proposal.

	8 – Qualcomm CDMA Technologies
For FR2, the power consumption is a function of factors such as PA power, the number of polarization, number of antennas element, number of Tx chains and all these parameters are captured in the EIRP. Using PA power (Tx power) only captures part of the impact.

	9 – CATT
The linear power consumption model was not verified during UE power saving study in Rel-16. We don’t see the linear function is the right power model.

	10 – ZTE Corporation
Disagree.
(1) EIRP is associate with UE transmit power, antenna gain and loss of feeder. Firstly, we are confused about how the antenna gain and loss of feeder affect the UE power consumption. And does antenna gain associate with number of Tx chain? If the answer is yes, we think it should be considered in Tx scaling factor design. Secondly, in TR 38.840, the power of FR2 didn’t consider the EIRP, that is, the value of 350 is not associate with given EIRP value. It is unreasonable that the formula using 350 as the power consumption at 0dBm EIRP.
We can re-use the 350 relative power in case no new power state is further defined for 23dBm for simplify. Discussing a new power value for 23dBm and re-using the methods which are already agreed for FR1 is also acceptable for us.
For scaling factor, we propose to re-use the scaling factor for FR1 in TR 38.840. That is, the scaling factor is 1.4 or 1.2.

	11 – LG Electronics Inc.
EIRP measures the combination of the power emitted by the transmitter and the ability of the antenna to direct that power in a given direction. We are not sure if we want to take the directivity into our UE power consumption model. Simple change of antenna geometry would result in the change in the device power




 (
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3.4 [bookmark: Mobility_evaluation]Mobility evaluation

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

From moderator’s perspective, it seems the methodology and definition of KPI for mobility evaluation for XR need further discussions.

Feedback Form 4: Question 3. Regarding the evaluation method for XR mobility, please share your views on the mo- bility evaluation based on the system level mobility evaluation or the analytical evaluation. Also, please share your views on the performance metrics (KPI) for XR mobility evaluation.

	1 – MediaTek Inc.
We do not prefer to use Rel-17 MIMO mobility study since the main target there is to optimize the beam level mobility in FR2. We prefer analytical evaluation based on the mobility procedures and from XR service’s perspective, e.g., adopting the requirements for the interruption time from 3GPP TS 38.133, con- sidering traditional HO, CHO, and DAPS (FR1 only). We can also support to use the 2-step evaluation suggested in [3] to evaluate capacity performance loss due to handovers based on critical statistics obtained in SLS.

	2 – Guangdong OPPO Mobile Telecom.
It should be low-priority. We don’t think we have enough time to finish the simulation for mobility

	3 – Futurewei
Similar to the comment on the coverage related proposal, suggest deprioritizing the discussion on mobil- ity. Possibly start the evaluations on such after considerable progress been made on capacity and power evaluations. Furthermore, a generic mobility study is definitely not within the scope of this item. From XR perspective, specific mobility study needs to identify XR mobility issues/problems. And then what is the proper methodology for these possible issues? Moreover, RAN1 may not be the right group to study mobil- ity performance. At minimum, mobility evaluations requires RAN2/3 involvement which is not included in the SI.




	4 – Nokia Corporation
Our first preference would be to evaluate mobility for XR primarily analytically, as SLS-based approach (e.g., following Rel.-17 MIMO) requires too much work and is likely not feasible within the SI timeline. We also believe that mobility is slightly more important KPI for the XR than coverage. Our existing deployments are sufficiently dense, the UEs should not suffer from coverage issues much. Meanwhile, the stringent latency requirements of the XR traffic may lead to some specific issues, when considering e.g., inter-cell mobility.

	5 – Samsung Research America
We think that mobility for XR should be evaluated analytically for the TR. Conducting a full mobility study in the logic of previous RAN2 mobility studies is not commensurate with the time allocations and objectives set for the XR SI. Minimum interruption times observed when assuming R15 based mobility, or using R16 2-step RACH, DAPS and so on, any practical limitations using these, the impact on CG, AR and XR user sessions can be captured analytically. Many of the XR use cases are not compatible with user mobility today, even though this may change in the future. It doesn’t seem to us that XR mobility should be a high priority for the R17 SI (but of course it needs to be addressed in the TR as by SI objectives).

	6 – InterDigital
SLS simulation can be employed to evaluate intra-cell mobility performance assuming various UE speed. We believe 3km/h should be sufficient as a start. Moreover, the KPI for capacity can be reused. Per- formance evaluation including HO failure and other aspects as a result of inter-cell mobility need not be included in SLS since analytical method can be used to evaluate inter-call mobility performance

	7 – Ericsson Inc.
We support analytical evaluation. Estimates of interrupts for different schemes can be used as KPI. Also, understanding of throughput degradation due to handover procedure should be discussed.

	8 – HUAWEI Technologies Japan K.K.
Considering the high workload at this phase, we suggest to de-prioritize mobility evaluation and focus on the capacity and power evaluations first.

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

	10 – Beijing Xiaomi Mobile Software
We also prefer to analytical evaluation for mobility.

	11 – Qualcomm CDMA Technologies
Given that high workload in other topics, it would be nice if we can have a simple method not requiring simulation effort. We can think of leveraging the output from capacity evaluation for mobility analysis.




	12 – LG Electronics Inc.
We agree with the Moderator’s assessment on mobility evaluation which is, from moderator’s perspective, it seems the methodology and definition of KPI for mobility evaluation for XR need further discussions. Then, in reality we don’t seem to have enough time to complete the mobility analysis within the timeline of this SI.

	13 – CATT
We don’t see the need to evaluate the mobility impact to the XR performance since the evaluation of UE mobility in the system level simulation is completely different to that of XR capacity.

	14 – ZTE Corporation
Prefer to discuss this topic during later meetings





3.5 [bookmark: Others][bookmark: How_to_determine_the_DL/UL_capacity_when]Others

3.5.1 How to determine the DL/UL capacity when DL and UL performance are evaluated independently

For DL and UL evaluation independently, the remaining issue is how to obtain the joint capacity for DL and UL. In [9], it is proposed that at least the UE dropping, pathloss, shadowing fading, and indoor status etc. for DL evaluation and UL evaluation should be consistent/identical to evaluate the joint capacity. From moderator’s understanding, it is good to align the assumptions for DL and UL evaluation if possible.
However, since it is related to simulation setup issue, the simulation details can be left to company. On the determination of DL and UL capacity, [15] proposed the joint capacity for DL and UL is obtained by min{C_DL,C_UL}, while [1] [7] think that no need to introduce joint capacity. From moderator’s understanding, whether and how to determine the joint capacity is related to the evaluation result output, i.e. how to draw observation based on the DL and UL performance evaluated independently. So, it is suggested to be discussed together with the evaluation results.

Moderator’s recommendation: On the determination of DL and UL capacity when DL and UL performance are evaluated independently, it will be discussed together with the evaluation results.


3.5.2 [bookmark: Prioritization_of_use_cases/scenarios_fo]Prioritization of use cases/scenarios for XR/CG evaluation

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

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

Feedback Form 5: Please share any other comments if any.

	1 – MediaTek Inc.
We prefer to define a joint capacity by by min{C_DL,C_UL}, although we can still just capture the results independently and form observations.

	2 – Guangdong OPPO Mobile Telecom.
No need to define a joint capacity. In our tdoc, we have shown that it is technically infeasible

	3 – Futurewei
Prefer separate capacities to be reported

	4 – Nokia Corporation
Comment 1: For joint capacity, we support the moderator’s proposal of not introducing any major changes at this stage.


The issue may look minor, but we must be careful and consistent here, as any modification propagates to many places. E.g., if there is a definition of joint capacity, then our existing forms to report e.g., power saving gain vs. capacity loss hold. Meanwhile, if joint capacity is eliminated, then which capacity loss should be reported when DL+UL are evaluated together? Should it now be two columns (DL capacity loss and UL capacity loss)? In this case, how many UEs need to be deployed for power simulations, if DL capacity is 9 and UL capacity is 3, and how to accurately calculated individual DL-specific and UL-specific capacity losses here if DL+UL are simulated jointly for power saving?


Comment 2: We agree that there is very limited use of discussing the prioritization further, as prior meeting showed that the chances of converging are very low.
At the same time, following the proposal from R1-2105829 there might be some benefit in discussing a single basic configuration for all the companies to model (just for the results comparison purposes, as we don’t plan to do any formal calibration within this SI), but this may also take some time to agree here. This discussion has just appeared in the FL summary for the traffic track (01 email thread), so better to proceed there.

	5 – Samsung Research America
We prefer not to introduce any fundamental changes to the XR evaluation methodology at this stage, so we don’t support introducing joint DL & UL capacity.

	6 – HUAWEI Technologies Japan K.K.
We support Moderator’s recommendations.
We do not see strong need to discuss and define joint capacity, and it’s also not easy to have an accurate estiamtion of joint capacity.
We also agree there is no need to further discuss on the prioritization of use cases/scenarios for XR evalu- ation in RAN1. This can be up to company report.




	7 – vivo Mobile Communication Co.
We are fine with FL’s proposal. This discussion can be left to the summary of evaluation results.

	8 – LG Electronics Inc.
We agree with the Moderator’s recommendation.
But, at the same time we see the issues pointed out by Nokia need to be addressed, perhaps during the discussion on the evaluation results?
And also see the benefit of having a (few) common evaluation assumption(s) for getting aligned results for some basic use cases/scenarios for XR/CG as well as for a calibration purpose.

	9 – CATT
We don’t see the need to have joint capacity. We agree with moderator’s proposal.

	10 – ZTE Corporation
OK for the FL recommendation

	11 – ZTE Corporation
We think the power model for S slot should be discussed. There are several issues should be considered for S slot.
The first is whether consider different power value for different UE transmit power. As the UL power for different UE transmit power is discussed. We think it will be more precise if the power of S slot for different UE transmit power is also considered. However if most company don’t want to have a complex power model, we are OK to use a common power for all transmit power.
The second issue is whether some new power states for S slot should be considered. In TR 38.840, only power states of PUCCH in S slot are discussed. In RAN1#104b-e meeting, UL traffic model of pose/control was settled. The packet size is 100byte and is most likely be scheduled in S slot.
Big difference will occurr if different assumption are used between companies. For example, for power state of “PDCCH+PDSCH+PUSCH”, some companies may use power of PUSCH @23dBm (700 units) and some companies may use power of “PDCCH+PDSCH+PUCCH”(300) for S slot.
Therefore, “PDCCH+PDSCH+PUSCH”, “PDSCH+PUSCH” and “PDCCH+PUSCH” should be discussed or clarified. The following two methods can be considered:
· Method 1: The power of “PDCCH+PDSCH+PUSCH”, “PDSCH+PUSCH” and “PDCCH+PUSCH” can be same as the power of “PDCCH+PDSCH+PUCCH”, “PDSCH+PUCCH” and “PDCCH+PUCCH” respectively.
· Method 2: The power of “PDCCH+PDSCH+PUSCH”, “PDSCH+PUSCH” and “PDCCH+PUSCH” are the sum of corresponding DL power consumption and PUSCH power consumption. For example, the power value of “PDCCH+PUSCH” is equal to the sum of power of “PDCCH-only” and power of “PUSCH”.
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[1]	R1-2104208	XR evaluation methodology	FUTUREWEI

[2]	R1-2104239	Evaluation methodology for XR and Cloud Gaming Huawei, HiSilicon [3]	R1-2104396	Discussion on evaluation methodologies for XR	vivo
[4]	R1-2104499	Evaluation methodology and performance index for XR  CATT

[5]	R1-2104556	Development of the Evaluation Methodology for XR Study	Nokia, Nokia Shanghai Bell

[6]	R1-2104702	Remaining Issues on Evaluation Methodology for XR	Qualcomm Incorporated [7]	R1-2104746	Discussion on the XR evaluation methodology OPPO
[8]	R1-2104935	Evaluation Methodology for XR	Intel Corporation

[9]	R1-2105135	Remaining issues in XR evaluation methodology	Apple [10] R1-2105343	Evaluation methodology and KPIs for XR	Samsung
[11] R1-2105377	On Evaluation Methodology for XR and CG	MediaTek Inc.

[12] R1-2105444	Discussion on evaluation methodologies for XR	LG Electronics

[13] R1-2105500	Discussion on additional issues on XR Evaluations Methodology and KPI InterDigital, Inc.

	[14]
	R1-2105548
	Discussion on remaining issues of evaluation methodology for XR services
	Xiaomi

	[15]
	R1-2105604
	Further Discussion on XR Evaluation Methodology ZTE, Sanechips
	

	[16]
	R1-2105727
	Discussion on evaluation methodology for XR NTT DOCOMO, INC.
	

	[17]
	R1-2105830
	Evaluation methodology for XR	Ericsson
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