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This document captures all the discussions and comments during RAN1#106bis-e.  This will serve as a starting point of continued discussion in RAN#107-e. 

1st round email discussion summary
Companies have provided good comments for the draft observations. Thanks for the great comments and feedbacks. Here are a few points.
1. Due to limited simulation results from companies, it was hard to make meaningful observations.
2. Source specific vs general observation: All observations limited within one table (e.g., Method 12, FR1, DU) were captured as source specific observations due to limited number of sources. Observations across scenarios (e.g., comparing DU vs UMa, etc) are made as General Observations since it requires comparison across data points from many different companies.
3. From Method 1, comparison between DL and UL are removed due to different # of UEs assumed for DL and UL capacity regime.

2nd round email discussion

Q2-1 Please share your view on the categorization method of Source Specific Observation and General Observations.
	Company 
	comments

	Intel
	Ok with the current format. If more results become available in the next meeting, keeping the format consistent with the capacity/power evaluation could also be considered. 

	Huawei, HiSilicon (round 2)
	Generally, for observations related to baseline performance and baseline parameter values, it might be ok to call them “General Observation” since we assume many companies will simulate such cases and have similar observations.
For other cases, e.g., optional parameter values or simulation assumptions, or enhancement schemes, by default, they should be “Source Specific Observation”. If RAN1 is interested to promote a “source specific observation” to be upgraded as a “general observation”, it should be separately discussed, i.e., case-by-case, rather than simply counting the number of companies who simulated this case.
Regarding current observations related to coverage, since only a few companies have provided evaluation results for coverage and the results are diverse in term of methodologies, deployment scenarios, and carrier frequency (FR1 or FR2), we think at this meeting, all the observations for coverage should be source specific observations. If there are more results in next meeting, we can further discuss which observations can be upgraded as a “general observation”.

	vivo
	We are fine with the current format.

	Nokia, NSB
	We tend to agree with Intel here that it would be much easier and beneficial to have a consistent approach for general vs. source-specific across all the KPIs.
For instance, the approach proposed by the FL in the power track seems to be a good starting point:
“Observations
· General observations are made for a set of data points from at least two companies.
· Source specific observations are made when only a single company has contributed”

	Futurewei
	We think to draw general observation for baseline results at least multiple sources (exact number can be discussed and we think at least 3) with aligned assumptions are needed.

	Ericsson
	We agree with Intel and Nokia that it would be beneficial if we could have a consistent format. For now, this should be OK.




Q2-2 There was comment from a source that it is not relevant to compare DL and UL coverage of an application. The original intention was to look at this coverage study from operator’s point of view to identify bottleneck link. If one link has poor coverage than the other link, then, the actual service coverage is naturally limited by the direction with poor coverage. So, it is important to know which link is bottleneck and make adjustment accordingly on it. It is similar as DL vs UL capacity.
Please share your view on this.
	Company 
	comments

	Intel
	Agree with FL response.

	Huawei, HiSilicon (round 2)
	Comparison between DL and UL results for Methodology 1 when B=capacity may not be accurate, since the B values for DL and UL can be different.
In general, given limited evaluation results so far, we feel it’s not necessary to compare DL and UL at this stage. Capturing the coverage results for DL and UL separately might be enough for XR SI

	vivo
	It makes sense to compare the DL and UL coverage of an application to identify bottleneck link. 
Besides, when comparing the DL and UL results, the B value should be the same for DL and UL simulation, e.g. min (DL capacity, UL capacity).

	ZTE, Sanechips
	Agree with FL response. In addition, we think some separate observations for DL or UL coverage results are also needed. For example, In Coverage Eval Method 1, FR1, DU, VR/AR30, for # of UE =1/cell, the DL coverage is [XXX-XXX]dB.

	Nokia, NSB
	We understand the intention from the FL’s comment. It would be, indeed, nice if we can identify bottlenecks. At the same time, it requires further clarification if the results for DL with B=capacity (where B=8) can/should be directly compared to the results for UL with B=capacity (but UL capacity is larger, B=30), as commented by VIVO and HW. As identifying (i) which direction is a bottleneck in a given setup and (ii) how large is the difference may lead to some useful observation, we suggest investigating this question further a bit before the next meeting.

	Futurewei
	As we commented in first round, to compare DL and UL coverage, assumptions need to be aligned, for example same value of B. Note that for both DL and UL we have multiple sets of values (data rate, PDB, etc.). Therefore, the observation will be based on specific values. Furthermore, coverage is impacted by UL/DL configuration for TDD and this should be taken into account as well.

	Ericsson
	Thanks for the explanation. It is indeed relevant to compare DL and UL coverage within a service. Sorry for the misunderstanding.



Q2-3 There were concerns comparing FR1 and FR2 coverages. 
Please share your view on this.
	Company 
	comments

	Huawei, HiSilicon (round 2)
	Comparison between FR1 and FR2 may not be proper, since they may have different simulation setups.

	vivo
	Because of the different simulation parameters and settings, there is no need to directly compare the coverage performance of FR1 and FR2.

	ZTE, Sanechips
	No need to compare FR1 and FR2 coverages.

	Nokia, NSB
	Unless there is an extremely strong desire to make certain important observations on FR1 coverage vs. FR2 coverage for XR services, we do not see this comparison necessary.
Also, as pointed out by companies, the assumptions (i.e., antennas) are different, so FR1 vs. FR2 comparison (if any) should be made with care. BTW, we also need to recall that for capacity evaluation, if there would be a desire to postulate that i.e., “FR2 capacity is greater than FR1 capacity in a certain regime.”

	Futurewei
	We do not see the need to do that.

	Ericsson
	We do not see that there should be a difference in FR1 and FR2 coverage. The fact that our evaluations show a difference is an artefact of the evaluation methodology.



Q2-4 Please share your view on comparing Method 1 and Method 2. Due to different set ups, the method 1 results are in general somewhat different from that of method 2. Please share your view on making observations comparing these two methods and evaluation results from the two methods.
Please share your view on this.
	Company 
	Comments

	Intel
	Providing the results based on each method is sufficient. There is no need to make observations comparing different methods.

	Huawei, HiSilicon (round 2)
	Comparison between different methodologies may not be needed. Just capturing the results of both methodologies is enough.

	vivo
	There is no need to directly compare the coverage performance of Methodology 1 and Methodology 2. However, for the same scenarios and applications, Methodology 1 and Methodology 2 should output the same observations.

	ZTE, Sanechips
	These two methods  are quite different. There is no need to compare Method 1 and Method 2.

	Nokia, NSB
	Not sure if a direct comparison of the results for Method 1 and Method 2 is feasible. If evaluation with both methods comes to the same conclusions, maybe, these conclusions can be generalized at the section level (general across two methods).

	Futurewei
	Comparing Methodology 1 and 2 can help the group understand the 2 methodologies especially when they produce different conclusions. Note that these are not the typical method to evaluate coverage and the group need to better understand them. 

	Ericsson
	Method 1 and 2 would provide similar results if the ISD in method 1 is increased. The main difference is that method 2 provides a wider range of pathloss values, so that there are UEs that are unsatisfied. The impact of load and interference are probably smaller.
Still, comparing the methods is not really interesting for fixed ISDs. 




Q2-5 Please feel free to share any other comments if any.

	Company 
	Comments
	FL response

	Intel
	Comparison between DL and UL coverage is based on the mean values, which means it is possible that some companies’ results may not have the same observation as the others. E.g., DL coverage is better than UL. 
In the observations, capturing the range in addition to the mean difference can also be considered.

	(Not sure if we this comment is correctly understood. )
Using the mean will reduce variance across companies. Due to very limited number of  sources, raw data were captured instead of ranges.

	ZTE, Sanechips
	(1)For observation for FR1, DU using Method 1, there is no results for pose/control traffic model, so we prefer to delete VR in the observation.
Source Specific Observation
· In Coverage Eval Method 1, FR1, DU, VR/AR30, for # of UE =1/cell, the DL coverage is [better] than that of UL is around [4.25]dB.
(2) For general observation in section 1.2.1.2 bullets 5,6, there is no need to compare the results in different scenarios. And we have concern about the accuracy about the observation ‘UMa has [better] DL coverage than DU due to higher tx power (5dB)’.
General Observation
· For Coverage Evaluation Methodology 2 in FR1;
· In DU, AR, DL coverage is [better] than UL coverage, which indicates that [UL] is bottleneck.
· In DU, VR/CG, DL and UL coverage are similar.
· In UMa, DL coverage is [better] than UL coverage, which indicates that [UL] is bottleneck.
· Applications with relaxed requirements (e.g., lower data rate, larger PDB) has larger coverage.
· UMa has [better] DL coverage than DU due to higher tx power (5dB).
· UMa and DU have similar UL coverage. 
(3) We think some separate observations for DL or UL coverage results are also needed. For example, In Coverage Eval Method 1, FR1, DU, VR/AR30, for # of UE =1/cell, the DL coverage is [XXX-XXX]dB.
	(1) VR/AR share the same DL traffic, so, we have captured. If we remove VR, then, we also have to remove CG for the same reason, which may not be acceptable. So, we suggest keeping current notations and expecting to have more results next time.

(2) UMa and DU share the same channel model (UMi) but they have different gNB tx power. Given that, in Method 2, there is no more ISD limitation, the most notable reason is gNB tx power difference of 5dB.  This may be indeed the artifact generated from XR evaluation assumptions.
Same UE tx power generate very similar UL coverage, which is very much in line with expectation.
So, we think those two observations are quite obvious. If we remove them, then, the reason should be it is not worth to capture since it does not depend on data rate, phy channel design, etc, but depends on gNB, UE tx power.
We put brackets [ ] around them expecting further feedback / comments.



(3) This will carry exactly same information as Table itself. Since we will capture Tables, this could be redundant. However, we are open for this. We suggest further discussing this in the next meeting.

	
	
	

	Nokia, NSB
	We greatly appreciate all the hard effort to collect, process, and combine the result for this track, as well as additional clarifications/questions provided by the FL.
	

	Ericsson
	We appreciate the efforts of collecting the results. 
The main general observation from all the results is that the coverage of the AR1 service is significantly worse than the CG and VR/AR. Providing wide-area coverage for an AR1 service is clearly more challenging than to provide coverage for CG/VR services.
We do feel that it is not satisfactory that we get different coverage (measured as pathloss) for different deployment scenarios. The fact that coverage is “better” in UMa as compared to DU is counterintuitive: if we antenna sizes are the same, the required pathgain should be the same. We believe that this is a result of that the distribution of pathloss values for DU is not wide enough: there are simply not enough UEs that have really high pathloss for DU.
	
We think this should be one of the most important observations which may be very informative to operators / service providers.

As commented above, in Method 2, there is no ISD issue, which means that pathloss distribution is wide enough (pls check CDF curves from tdocs). The reason is gNB tx power difference. Given that UMa gNB has higher tx power by 5dB, the tolerable pathloss is also that much high.




2nd Email discussion outcome
Companies have provided constructive comments on issues discussed. 
· Q2-1 (Categorization method) : four companies prefer to have general observations be made based on multiple sources which is more consistent with other areas  - power and capacity. One source prefers put all observations be source specific given that only few sources are available. 
· FL suggestion : to keep current format as is for now and decide in next meeting period how to proceed (if more data points are available, then, it is easier to use consistent categorization method.) 
· Q2-2 (comparison between DL and UL coverage) : with detailed clarification, companies who have responded are fine with such comparison. It was pointed out by multiple companies that when such comparison is made, the same number of UEs (B value) should be used. (Note that this point was never discussed/noticed during the initial coverage discussion in past meetings. Thus, it seems that most coverage results in Method 1 use different Capacity numbers for DL and UL, which makes the coverage comparison not much meaningful). It is also pointed out to capture DL and UL coverage numbers themselves as independent observations.
· FL suggestion : currently all observations comparing DL and UL coverage in Capacity regime in Method 1 are removed.  We encourage that companies submitting results for method 1 provide updated results based on the same B values for DL and UL. It would be good to use only baseline parameters for coverage evaluation in order to reduce variance of results.
· Q2-3 (FR1 vs FR2 coverage) Majority of companies have views that there is no need to have such comparison due to different assumptions, etc.
· FL suggestion : do not make FR1 and FR2 comparison.
· Q2-4 (Method 1 vs 2) : Majority of companies see that there is no need to compare the two Methods.
· FL suggestion : do not make comparison between Method 1 and 2.
· Q2-5 Additional comments : pls check the right most column in the response table.

FL proposal
· Accept section 1 of this document as is as coverage evaluation results for TR and continue discussion during next meeting for further update.

[bookmark: _Toc83729180][bookmark: _Toc54335623]XR Coverage Evaluation
[bookmark: _Hlk85716752]Note: TDD configuration in results and observations will be explicitly indicated. 
[bookmark: _Toc83729183][bookmark: _Toc84845492]Coverage based on Methodology 1
FR1
DU
Following table captures the company reported XR coverage evaluation results for FR1, DU.
Table 1 XR coverage results for Method 1, FR1, DU
	Deployment environment
	Link
	Applications
	PDB (ms)
	# of UEs / cell 
	XR Coverage
	source

	
	
	
	
	
	Mean (dB)
	Data (dB)
	

	FR1, DU
	DL
	VR/AR30

	10

	Capacity
	[-123.95]
	[-126, -121.9]
	Nokia, vivo

	
	
	
	
	1
	[-122.95]
	[-123, -122.9] 	Comment by Yuchul Kim: Why is this (123, B=1) smaller than Capacity case (126, B=Capacity)? B=1 case should have larger (or at least equal) MCL than Capacity case. We suggest corresponding source to double check these data points.
	Nokia,  Vivo

	
	
	VR/AR45
	10
	Capacity
	[-126]
	[-126]
	Nokia

	
	
	CG30
	15
	1
	[-126]
	[-126]
	Nokia

	
	UL
	AR 1 stream 
	30
	Capacity
	[-117]
	[-117]
	vivo

	
	
	
	30
	1
	[-118.7]
	[-118.7]
	vivo



Source Specific Observation
· In Coverage Eval Method 1, FR1, DU, VR/AR30, for # of UE =1/cell, the DL coverage is [better] than that of UL is around [4.25]dB.

Question 1. Please provide your comment on the above observations.
	Company
	Comment
	FL response

	Futurewei
	It is expected that for B=1 the DL and UL coverage for such case is the same and can simply be derived simply from coupling gain CDF for all UEs. Furthermore, it is strange that B=1 shows better coverage than B=1 for DL. Need some explanation.
	Within one company results, it seems to be fine; B=1 case has larger or equal coverage than B=Capacity.

	Huawei, HiSilicon
	The observation might only be suitable for B = capacity. For B = 1, DL coverage is the same as that of UL.
	Does not necessarily need to be same, given that UL rate/tx power are different from that of DL. 

	LGE
	The Observation and the results in the Table are not consistent. Please check.
	Updated with new numbers.

	Nokia, NSB
	Some missing results have been added to the table. We also tend to share Futurewei’s concern here that DL and UL results should intuitively be much closer to each other if not identical. What are the main reasons for these 3-5 dB deviations between UL and DL?
	Rate / tx power makes things different.
Overall difference between DL and UL will be smaller than Method 2 due to ISD limitation.

	Ericsson
	We do not see the relevance of comparing UL and DL coverage, just as there is little point in comparing UL and DL capacity.
Evaluating coverage for DU seems less relevant: all UEs will be satisfied.
	There are still cases that UEs are not satisfied due to its bad cell edge location and interference, high rate, tx power, etc. 

	vivo
	We are generally fine with the observation.
Regarding the coverage results, we would like to clarify that due to small number of drops for simulation, the number of UEs in the simulations was not enough to obtain the smooth CDF curve of coupling gain, which results in the fluctuant coverage performance. 
In the figure below, we increased the number of drops of simulation, and 5 %-tile point in the CDF curve of coupling gain is -122.9. We have updated the coverage results in the above table accordingly.
[image: ]
	Thanks for the update



UMa
Following table captures the company reported XR coverage evaluation results for FR1, UMa.
Table 2 XR Coverage results in Method 1, FR1, UMa
	Deployment environment
	Link
	Applications
	PDB (ms)
	# of UEs / cell
	XR Coverage 
	source

	
	
	
	
	
	Mean (dB)
	Data (dB)
	

	FR1, UMa
	DL
	VR/AR30
	10
	Capacity
	[-132.86]
	[-132.86]
	HW

	
	
	
	
	1
	[-139.5]
	[-141, -140.9, -139, -137.19]
	HW, vivo, Ericsson (DDDUU), Ericsson (DDDSU)

	
	
	VR/AR45
	10
	Capacity
	[-132.95]
	[-132.95]
	HW

	
	
	
	
	1
	[-136.58]
	[-136.58]
	HW

	
	
	CG30
	15
	Capacity
	[-134.38]
	[-134.38]
	HW

	
	
	
	
	1
	[-141.595]
	[-146, -137.19]
	HW, Ericsson

	
	UL
	Pose
	10
	1
	[-132.5]
	[-136.01, -129]
	HW, Ericsson

	
	
	AR 1 stream 
	30
	1
	[-122.90]
	[-124.2, -121.61, -121, -117]
	Vivo, HW, Ericsson (DDDUU), Ericsson (DDDSU)



Source Specific Observations
· In Coverage Eval Method 1, FR1, UMa, VR30, # of UE/cell =1, the DL coverage is [better] than that of UL by around [7]dB.
· In Coverage Eval Method 1, FR1, UMa, AR30, # of UE/cell =1, the DL coverage is [better] than that of UL by around [16.6]dB.
· In Coverage Eval Method 1, FR1, UMa, AR45, # of UE/cell =1, the DL coverage is [better] than that of UL by around [13.68]dB.
· In Coverage Eval Method 1, FR1, UMa, CG30, # of UE/cell =1, the DL coverage is [better] than that of UL by around [9]dB.

InH
Following table captures the company reported XR coverage evaluation results for FR1, InH.
Table 3 XR Coverage results in Method 1, FR1, InH
	Deployment environment
	Link
	Applications
	PDB (ms)
	# of UEs / cell 
	XR Coverage
	source

	
	
	
	
	
	Mean (dB)
	Data (dB)
	

	FR1, InH
	DL
	VR/AR30
	10
	5 (Capacity)
	[-71]
	[-71]
	Nokia

	
	
	
	
	1
	[-72]
	[-72] 
	Nokia

	
	
	CG30
	15
	5 (Capacity)
	[-71]
	[-71]
	Nokia

	
	
	
	
	1
	[-72]
	[-72] 
	Nokia



Source Specific Observation
· In Coverage Eval Method 1, FR1, InH, AR30, # of UE/cell =1, the DL coverage is similar with that of UL.

Question 2. Please provide your comment on the above observations.
	Company
	Comment
	FL response

	Futurewei
	For the first set of observation, it should be for UMa. For the second set of observation, can we really say Uma has better coverage than DU? What does it really mean? It is simply an artifact of this methodology as we pointed out before. Methodology 1 is flawed.
	Based on comments from companies, we have removed the second observation comparing DU and UMa.

	Huawei, HiSilicon
	The first set of observations are for UMa. 
The second set of observation may not be suitable, since the results for DU and UMa are from different sources. No such observation can be observed.
	

	LGE
	We are not sure if this can be general observation if only one result for DU is available for comparison.
	

	Nokia, NSB
	Added the missing results for InH FR1 (Methodology 1) as “Section 1.1.1.3. InH”
Regarding FW’s comment “For the second set of observation, can we really say Uma has better coverage than DU? What does it really mean? It is simply an artifact of this methodology as we pointed out before. Methodology 1 is flawed.”
This may be true, but do you mind clarifying, as a very similar observation is drawn below for Methodology 2 in 1.2.1.2
“o	UMa has [better] coverage than DU due to higher tx power (5dB).”
What is the difference between the methodologies in this respect (i.o.w., is Methodology 2 also flawed)?
	

	Ericsson
	We do not see the relevance in comparing UL and DL coverage – these are different services.
It is not relevant to compute results if all UEs are satisfied – then it’s simply the pathgain CDF that we are sampling.
	

	vivo
	We are fine with the 1st general observations.
Regarding the 2nd general observation, we agree with Futurewei that for the second set of observation, as the BS Tx power and ISD are different for both DU and UMa scenarios, the coverage performance of Uma can be not directly comparable with DU. 
	




FR2
DU
Following table captures the company reported XR coverage evaluation results for FR2, DU.
Table 4 XR Coverage results in Method 1, FR2, DU
	Deployment environment
	Link
	Applications
	PDB (ms)
	# of UEs / cell, B
	XR Coverage
	source

	
	
	
	
	
	Mean (dB)
	Data (dB)
	

	FR2, DU
	DL
	VR/AR30
	10
	Capacity
	[-106.65]
	[-108.8, -104.5]
	QC, vivo

	
	
	
	
	1
	[-106.9]
	[-106.9]
	vivo

	
	
	CG8
	15
	Capacity
	[-100]
	
	QC

	
	UL
	Pose
	10
	Capacity
	[-105.2]
	[-105.2]
	QC

	
	
	AR 1 stream
	30
	Capacity
	[-103.35]
	[-104.8, -101.9]
	QC, vivo

	
	
	
	
	1
	[-106.9]
	[-106.9]
	vivo



Source Specific Observation
· In Coverage Eval Method 1, FR2, DU, AR30, # of UE/cell=1, the DL coverage is similar with that of UL.

Question 3. Please provide your comment on the above observations.
	Company
	Comment
	FL response

	Futurewei
	When comparing the DL and UL results, the B value should be the same for DL and UL simulation. Otherwise, the comparison is not meaningful. So please the companies specify the values of B.
	Removed comparison in Capacity regime based on comments.
Changed “up to” to “around”

	Huawei, HiSilicon
	Suggest red changes:
· In Coverage Eval Method 1, FR2, DU, CG8, B=30, the UL coverage is [better] than that of DL by up to [5.2]dB when B=Capacity
· In Coverage Eval Method 1, FR2, DU, VR30, B=Capacity, the DL coverage is [better] than that of UL by up to [1.45]dB when B=Capacity.

	

	LGE
	It seems that the comparison is being made based on the mean value. Then the observation should be “on average” or “around” rather than “up to”. Or instead, we could think of putting a range of values rather than the average or maximum value to get the information on the minimum as well.
Some of the observations above are source-specific rather than general. Maybe okay if we get more results in the future.
Should we assume that B=30=capacity for DL CG8 and B=10=capacity for UL Pose? It seems so based on the observations above, but not clear in the Table.
	

	Ericsson
	No point in comparing UL and DL. 
	

	vivo
	We have the similar view that when comparing the DL and UL results, the B value should be the same for DL and UL simulation.
The last bullet is fine.
	




InH
Following table captures the company reported XR coverage evaluation results for FR2, InH.
Table 5 XR Coverage results in Method 1, FR2, InH
	Deployment environment
	Link
	Applications
	PDB (ms)
	# of UEs / cell
	XR Coverage (dB)
	source

	
	
	
	
	
	Mean (dB)
	Data
	

	FR2, nH
	DL
	CG8
	15
	Capacity
	[-85.4]
	[-85.4]
	QC

	
	
	VR/AR30
	10
	Capacity
	[-84.8]
	[-86.5, -82.9]
	QC, vivo

	
	
	
	
	1
	[-85]
	[-85]
	vivo

	
	UL
	Pose
	10
	Capacity
	[-90.5]
	[-90.5]
	QC

	
	
	AR 1 stream
	30
	Capacity
	[-82.55]
	[-85, -80.1]
	vivo, QC

	
	
	
	
	1
	[-85]
	[-85]
	vivo



Source Specific Observation
· In Coverage Eval Method 1, FR2, InH, AR30, # of UE=1, the DL coverage is almost the same as that of UL.
General Observation
· Coverage Evaluation Methodology 1 in FR1 and FR2:
· The coverage evaluated in capacity regime (B=Capacity) is in general worse than the coverage measured with B=1.

Question 4. Please provide your comment on the above observations.
	Company
	Comment

	Futurewei
	When comparing the DL and UL results, the B value should be the same for DL and UL simulation. Otherwise, the comparison is not meaningful. So please the companies specify the values of B.

	LGE
	Similar comments as above.
It seems that the comparison is being made based on the mean value. Then the observation should be “on average” rather than “up to”. Apart from that, we prefer the values to be a range rather than on the maximum to get the information on the minimum as well.
Some of the observations above are source-specific rather than general. Maybe okay if we get more results in the future.
Should we assume that B=30=capacity for DL CG8 and B=25=capacity for UL Pose? It seems so based on the observations above, but not clear in the Table.

	Ericsson
	Hardly possible to assess service coverage from an InH simulation.

	vivo
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]For FR2, InH, AR30, our results show that the UL coverage is [better] than that of DL, which refutes the above observations.



[bookmark: _Toc83729184][bookmark: _Toc84845493]Coverage based on Methodology 2
In methodology 2, we evaluate XR coverage with 1 UE per network.
FR1
DU
Following table captures the company reported XR coverage evaluation results for FR1, DU.
Table 6 XR Coverage results in Method 2, FR1, DU
	Deployment environment
	Link
	Applications
	PDB (ms)
	XR Coverage
	source

	
	
	
	
	Mean (dB)
	Data (dB)
	

	FR1, DU
	DL
	CG30
	15
	[-138.45]
	[-141.4, -135.5]
	QC, Intel

	
	
	VR/AR30
	10
	[-138.93]
	[-144.58, -137.4 ,
-134.80]
	vivo, QC, Intel

	
	UL
	Pose
	10
	[-137.47]
	[-140.3, -134.6]
	QC, Intel

	
	
	AR 1 stream
	30
	[-126.84]
	[-126.84]
	vivo

	
	
	AR 2 streams
	10,30
	[-119.9]
	[-119.9]
	QC



Source Specific Observations
· In Coverage Eval Method 2, FR1, DU, CG30, the DL coverage is [better] than that of UL by around [0.98]dB.
· In Coverage Eval Method 2, FR1, DU, VR30, the DL coverage is [better] than that of UL by around [1.07]dB.
· In Coverage Eval Method 2, FR1, DU, AR30, the DL coverage is [better] than that of UL by around [18.64]dB.

Question 5. Please provide your comment on the above observations.
	Company
	Comment
	FL response

	Intel
	Clarification is needed on how the maximum of the coverage difference between DL and UL is computed and if the general observation holds for each company’s results, e.g., QC’s DL coverage is worse than UL for VR30. 
Similar to the capacity evaluation, we can remove the max values from the general observation and provide the detailed results (such as the range of the results in the coverage difference between DL and UL) in detailed observation section.
	The difference is made between mean XR coverage of DL and UL.

	vivo
	Fine with the observations.
	

	
	
	

	
	
	



UMa
Following table captures the company reported XR coverage evaluation results for FR1, UMa.
Table 7 XR Coverage results in Method 2, FR1, UMa
	Deployment environment
	Link
	Applications
	PDB (ms)
	XR Coverage (dB)
	source

	
	
	
	
	Mean
	Data
	

	FR1, UMa
	DL
	CG30
	15
	[-147.16]
	[-148.2, -146.88 -146.4]
	HW, Intel, QC

	
	
	VR/AR30
	10
	[-145.44]
	[-150.07, -145.33, -144.65, -141.6]
	vivo, HW, Intel, QC

	
	
	VR/AR45
	10
	[-143.85]
	
	HW

	
	UL
	Pose
	10
	[-139.45]
	[-140.5, -139.8, -137.81]
	QC, Intel, HW, 

	
	
	AR 1 stream
	30
	[-124.48]
	[-126.39, -122.5]
	Vivo, HW

	
	
	AR 2 stream
	10,30
	[-121.7]
	
	QC



Source Specific Observations
· In Coverage Eval Method 2, FR1, UMa, CG30, the DL coverage is [better] than that of UL by around [7.43]dB.
· In Coverage Eval Method 2, FR1, UMa, VR30, the DL coverage is [better] than that of UL by around [4.93]dB.
· In Coverage Eval Method 2, FR1, UMa, AR30, the DL coverage is [better] than that of UL by around [22.15]dB.
General Observation
· For Coverage Evaluation Methodology 2 in FR1;
· In DU, AR, DL coverage is [better] than UL coverage, which indicates that [UL] is bottleneck.
· In DU, VR/CG, DL and UL coverage are similar.
· In UMa, DL coverage is [better] than UL coverage, which indicates that [UL] is bottleneck.
· Applications with relaxed requirements (e.g., lower data rate, larger PDB) has larger coverage.
· [UMa has [better] DL coverage than DU due to higher tx power (5dB).]
· [UMa and DU have similar UL coverage. ]

Question 6. Please provide your comment on the above observations.
	Company
	Comment
	FL response

	Huawei, HiSilicon
	For the second set of observations, 
Sub-bullet#3 is only correct for DL. 
Sub-bullet#3 and #4 are from different sources. Companies may have different simulation setups.
Sub-bullet#5~#7 are already captured in the first set of observations. No need to capture again.
	Updated observations accordingly.

	LGE
	What the parenthesis in the square bracket means in the table above is not clear.
Also, the number of companies and the number of results do not match in the 2nd and 5th row.
	Updated results. Some companies provided two data points for UL pose (one for VR UL, the other for CG UL). In such case, we used only one point to avoid bias from those companies.

	Nokia, NSB
	· UMa has [better] coverage than DU due to higher tx power (5dB).
Is the impact of Tx power really that high here if the coverage metric is focused on the coupling gain (power ratio)?
	The difference in tx power is directly captured in coverage results since coverage is determined/affected by the cell edge UEs of which received power is close to its sensitivity. Thus, the case with higher tx power (e.g., UMa) could tolerate higher coupling loss. Therefore, tx power has high impact.

	Intel
	The detailed values or ranges of the results can be captured as detailed observation instead of general observation. Comments on the observations:
· Suggest to capture range, instead of maximum.
· In the observation “UMa has [better] coverage than DU due to higher tx power (5dB) “, DL is missing? This can also be attributed to the ISD difference?



	Mean and raw data points are captured. Due to very limited sources, we can capture raw data points instead of range. 
Added “DL”.

	vivo
	We are fine with the 1st general observations.
Regarding the 2nd general observation, we suggest that
· In DU AR, DL coverage is [better] than UL coverage, which indicates that [UL] is bottleneck
· In DU VR/CG, DL and UL have similar coverage
· In UMa, DL coverage is [better] than UL coverage, which indicates that [UL] is bottleneck
· UMa has [better] DL coverage than DU due to higher tx power (5dB).
	Added “DL”.

	
	
	



FR2
DU
Following table captures the company reported XR coverage evaluation results for FR2, DU.
Table 8 XR Coverage Results in Method 2, FR2, DU
	Deployment environment
	Link
	Applications
	PDB (ms)
	XR Coverage (dB)
	source

	
	
	
	
	Mean, 
	Data
	

	FR2, DU
	DL
	AR30
	10
	[-127.66]
	[-127.66]
	vivo

	
	UL
	AR 1 stream
	30
	[-120.17]
	[-120.17]
	vivo



Source Specific Observation
· In Coverage Eval Method 2, FR2, DU, AR30, the DL coverage is [better] than that of UL by around [7.49]dB.

Question 7. Please provide your comment on the above observations.
	Company
	Comment
	FL response

	Huawei, HiSilicon
	For the first set of observations, source specific observation might be better, since there is only one source. 
For the second set of observations, comparison between FR1 and FR2 may not be proper, since they may have different sources and thus different simulation setups.
	Removed second observations.

	vivo
	For the 1st general observations, it should be for [7.49] dB.
For the 2nd general observations, we don’t need to directly compare the coverage performance of FR1 and FR2.
	



InH
Following table captures the company reported XR coverage evaluation results for FR2, InH.
Table 9 XR Coverage results for Method 2, FR2, InH
	Deployment environment
	Link
	Applications
	PDB (ms)
	XR Coverage (dB)
	source

	
	
	
	
	Mean
	Data
	

	FR2, InH
	DL
	AR30
	10
	[-102.67]
	[-102.67]
	vivo

	
	UL
	AR 1 stream
	30
	[-108.17]
	[-108.17]
	vivo



Source Specific Observation
· In Coverage Eval Method 2, FR2, InH, AR30, the UL coverage is [better] than that of DL by around [5.5]dB.

Question 8. Please provide your comment on the above observations.
	Company
	Comment
	FL response

	Futurewei
	Comparing methodology 1 and 2 is interesting though we all knew this even before doing simulation as methodology 1 included inter-cell interference and hence does not really give conventional coverage result.
	Removed second observation comparing method 1 and 2.

	Huawei, HiSilicon
	For the second set of observations, the observation is somehow reasonable, since methodology 1 includes inter-cell interference and hence the results can be smaller than that measured based on methodology 2. However, comparison between different methodologies may not be needed. Just capturing the results of both methodologies is enough.
	

	vivo
	For FR2, InH, Coverage Eval Method 2 shows the opposite observation compared with Coverage Eval Method 1. Besides, there is no need to directly compare the coverage performance of Methodology 1 and Methodology 2.
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