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Introduction
The latest Rel-18 WID on sidelink evolution (RP-221938) includes the following objective regarding enhanced sidelink operation on FR2 licensed spectrum (SL-FR2):
 
	1. [bookmark: _Hlk89917254]Study and specify enhanced sidelink operation on FR2 licensed spectrum [RAN1, RAN2, RAN4] (Determine in RAN#98-e whether to continue the study or study + specification work for FR2 until the end of R18)
· [bookmark: _Hlk89917271]Focus only on updating the evaluation methodology for commercial deployment scenario in 4Q 2022.
· [bookmark: _Hlk89917283]Work is limited to the support of sidelink beam management (including initial beam-pairing, beam maintenance, and beam failure recovery, etc) by reusing existing sidelink CSI framework and reusing Uu beam management concepts wherever possible.
· [bookmark: _Hlk89917309]Beam management in FR2 licensed spectrum considers sidelink unicast communication only.



This contribution provides discussions related to the evaluation methodology for commercial deployment scenario for SL-FR2, including summary of contributions, email discussions, outcome of this meeting, etc. 
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Topics for email discussion
Topic #1: Evaluation scenario
Background
Cluster-based topology for indoor layout

In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, the indoor layout defined for SL-U with pairs topology is agreed. It is open whether to additionally consider the cluster-based topology defined for SL-U. 

Regarding to the optional support of cluster-based topology, companies views are divergent: 

Six companies (Huawei, vivo, ETRI, Interdigital, MediaTek, Qualcomm) support the cluster-based topology as optional, due to various reasons: 1). Can be in real deployment (e.g., a smart phone can connect to multiple FR2 devices such as VR glasses, online meeting, gaming between two groups, etc); 2). Can also apply to unicast scenario. 

Seven companies (CATT, LG, Intel, OPPO, ZTE, Ericsson, Qualcomm) do not support cluster-based topology, due to various reasons: 1). Not in real deployment (e.g., wearable devices do not support beam-based operation due to hardware size limit, complexity, and cost factors); 2). Can reuse pair-based topology for wearable devices; 3). WID targets unicast system in Rel-18 and the cluster-based topology is meant to model groupcast or broadcast system. 

FL encourages companies on one camp to check the arguments from the other camp. Companies can provide any comments in Question 1-1. 

In case cluster-based topology is supported, then the details need to be specified. Overall, the deployment details from SL-U can be reused as much as possible. Unlike SL-U, in SL-FR2, we do not consider WiFi devices, and hence the total number of clusters for sidelink may be increased. Considering this companies may provide further comments on the details of cluster-based topology. This is in Question 1-2. 

Others

Qualcomm proposes to consider sidelink relay (network to UE relay) use case in the evaluation methodology for SL-FR2 based on the agreed outdoor layout. Specifically, it was proposed to consider 1). relay UE deployment; 2). relay UE own traffics; 3). performance metrics (e.g., end-to-end UPT) related to relay. 

FL would like to collect companies’ views whether we should define the relay UEs in the evaluation methodology for SL-FR2. This is in Question 1-3. 

Vivo mentions that in SL-FR2, the number of UEs dropped in indoor layout (i.e., 12 pairs per 20 MHz) is derived from SL-U for unicast. The number of UEs dropped in indoor layout from SL-U for groupcast and broadcast is not used in SL-FR2. Hence, it is proposed to define a total UE number for groupcast and broadcast transmissions in SL-FR2. It is FL’s understanding that in Rel-18 SL-FR2, the main technical focus is sidelink beam management for unicast. Hence, it is preferred not to define the total UE number for groupcast and broadcast transmissions in the evaluation methodology. 

Interdigital mentions that the UE pair association is based on the assumption that the distance between Tx UE and Rx UE is less than  meters. The upper bound of  () is calculated based on a minimum RSRP. It is already agreed for both indoor and outdoor layout, companies should report how UEs are paired. Hence, it is preferred not to specify any rules of UE pairing. 

For any other potential enhancements on evaluation scenario, please indicate them in Question 1-4. 

The following table provides a summary of company proposals on this issue:

	Company
	Company proposal related to this issue

	Huawei
	Proposal 1: Cluster-based topology can be supported additionally as optional, where the pairs topology agreed in RAN1 #110bis-e is the baseline.

	Vivo
	[bookmark: _Hlk118734275]Proposal 1: The cluster-based topology can be considered as an optional scenario for the sidelink evaluation in FR2, where the UE number can be larger (e.g., double) than that defined for SL-U.
Proposal 4: The total UE number in the commercial indoor scenario should be defined as following
· 24 UEs per 20 MHz with scaling factors of 1, ½ or 1/3 for groupcast and broadcast transmission.

	CATT
	Proposal 1:  There is no need to adopt a cluster-based topology. For wearable and smart-home devices which have higher hardware complexity and cost, it should be enough to reuse the pairs-topology only. 

	LG
	Proposal 2: There is no need to additionally consider the cluster-based topology defined for SL-U in the evaluation of FR2 SL operation.

	Intel
	Proposal 1:
· Cluster-based topology defined for SL-U is not consider for SL FR-2 evaluations

	OPPO
	Proposal 1: Cluster-based topology in indoor scenario is not supported for SL operation on FR2.

	ETRI
	Proposal 1: For the indoor layout scenario in the evaluation methodology for sidelink operation on FR2, consider also the cluster-based topology.

	Interdigital
	Proposal 1: Reuse the Tx-Rx association model defined in TR 37.885 as a starting point with modified maximum association distance (Xmax)
· Xmax should be calculated based on a minimum RSRP
Proposal 2: Consider cluster-based topology defined in SL-U without Wi-Fi APs as an optional scenario for FR-2 indoor deployment

	Apple
	Proposal 2: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, for the outdoor layout, 
· base station Tx power: 43 dBm (EIRP should not exceed 78 dBm)
· base station receiver noise figure: 7 dB

	Samsung
	Proposal 4: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, pairing of UEs should consider at least the following:
· The best beam pair between the paired UEs.
· Paired UEs are moving closer to each other.

	Qualcomm
	Proposal 1: For outdoor with Uu and PC5 on the same carrier, 
· agree that use of SL relays is promising for coverage enhancement and beam diversity for FR2 licensed spectrum 
· establish evaluation methodology such that the scenario with SL relays can be studied.
Table 1: Additional simulation assumptions for outdoor layout with Uu and PC5 on the same carrier with SL Relay
	Parameters
	Values

	Deployment/drop of Relay UEs
	Relay UEs are selected from the dropped UEs in each cell
Percentage of Relay UEs in the dropped UEs in a cell is {10%, 50%}
· For ‘Uniform UE drop’, Relay UEs are randomly selected
· For ‘Hotspot UE drop’, Relay UEs selection is up to each company

	Traffic assumption for Relay UEs
	Relay UEs do not generate their own traffics

	BS antenna pattern
	3-sector antenna radiation pattern, 8 dBi (Table A.1-2 in TR 38.838)

	BS antenna configuration
	 with 
(Table A.1-2 in TR 38.838)

	BS downtilt
	Not specified (Table A.1-2 in TR 38.838)

	BS transmit power
	40 dBm for 100 MHz (as per RAN1#110bis-e agreement for Rel-18 duplex evolution, originally from Table 5.2.2.4-1 in TR 38.828)

	BS noise figure
	7 dB (Table A.2.1-1 in TR 38.802)

	BS height
	25 m

	Performance metrics
	Metrics agreed at RAN1#110bis-e are used for end-to-end (between BS and target UE) evaluation
PRR does not need to be considered for SL relay scenario

	Uu TDD UL/DL assumption
	Following options can be used:
· Opt.1: SL transmission occurs only on a subset of slots
· For downstream traffic, DL occurs on the rest of slots 
· For upstream traffic, UL occurs on the same subset of slots
· Opt.2: SL transmission can occur on any slots

	Tx/Rx assumption for Relay UEs 
	Following options can be used:
· Opt.1: Relay UE does not perform Tx/Rx simultaneously 
· Each company can report how Relay UEs transmit and receive
· Opt.2: Relay UE performs Tx/Rx simultaneously 
· Isolation of [110 dB or infinite] is assumed



Proposal 2: Adopt additional simulation assumptions for outdoor layout with Uu and PC5 on the same carrier with SL Relay as summarized in Table 1.

Proposal 3: Regarding two FFSs in the RAN1#110bis-e agreements,
· For indoor scenario, cluster-based topology is not considered, or is optional.
· UE satisfactions for XR traffic evaluation is considered as one of the performance metrics.

	ZTE
	Proposal 1: Cluster-based topology is deprioritized for SL-FR2 evaluation.

	Ericsson
	[bookmark: _Toc118725615]RAN1 only studies pairs topology for evaluating SL in FR2 in indoor scenarios.
[bookmark: _Toc118725616]RAN1 does not consider any additional deployment scenario for SL FR2.

	MediaTek
	[bookmark: _Ref118389898]Proposal 2: Cluster-based topology shall be defined for SL FR2 evaluation.



[Closed] First round discussions
Question 1-1
Question 1-1: Do you agree to support cluster-based topology as an optional deployment for indoor layout in evaluation methodology for SL-FR2?
· Can you live with the opposite choice? 

	Company
	Preference
	Can live with the non-preferred choice?
	Comments

	Qualcomm
	Yes
	
	The use-case mentioned in R1-2212269 (cluster-topology with high-end UE and low-end UEs in a cluster) is valid. We are OK to include the scenario together with the UE antenna configuration for low-end UE (Alts.1-2 in question 3-1) as an optional scenario.

We are afraid the situation where the EVM is too generic/oversimplified and hence is not able to demonstrate the performance in practical use-cases appropriately. We think the current EVM would not be proper to evaluate the performances of scenarios proposed in R1-2212269 (cluster-topology with high-end UE and low-end UEs in a cluster) and R1-2212120 (SL relay for FR2). These should be addressed as optional cases. This should not mean all companies have to evaluate these scenarios.

	OPPO
	No
	
	Since SL beam management only focus on unicast communication, there is no need to introduce cluster-based topology for SL FR2 evaluation.

	Intel
	Yes
	
	We agree with the points made by MediaTek in their tdoc and specific highlighted use case, for which a cluster-topology could be used for unicast transmissions. Therefore, we are OK to evaluate this as optional case.

	ETRI
	Yes
	
	We agree to support cluster-based topology as an optional scenario.

	Lenovo
	Yes
	
	It’s acceptable to support cluster-based topology as an optional deployment.

	Ericsson
	Do not support cluster-based topology
	No
	There is no need to have an additional scenario covering the cluster-based topology. The WID focuses only on unicast transmission between a pair of UEs. Other scenarios do not need to be supported. 

	Huawei, HiSilicon
	Yes
	
	Cluster-based topology scenario does exist in real deployment, where a smart phone can connect to multiple FR2 device such as VR glasses. 

	Nokia, NSB
	No
	Yes
	

	ZTE,Sanechips
	No
	Yes
	The cluster based mainly targets the groupcast scenario which is not the target use case for SL FR2.

	MediaTek
	Yes
	
	As we stated in our contribution, cluster-baster topology also is a typical use case for the SL FR2 unicast communication, especially for the high-end TX UE as a head UE, and it server multiple low-end RX UEs, e.g., XR device.

	Samsung
	No
	
	



Question 1-2
Question 1-2: In case the cluster-based topology is supported as an optional deployment for indoor layout, do you agree with the following deployment details: 
· Number of clusters in the layout: 3 or 6 or 12 clusters in the layout
· Cluster: circle with a central point and radius Rmax=15 or 10 m and Rmin=5 or 1 m
· UE dropping model: each cluster has 5 UEs including center UE
· Non-overlapping clusters

	Company
	Yes or No
	Comments

	Qualcomm
	Yes
	

	Intel
	Yes
	

	ETRI
	Yes
	

	Lenovo
	Yes
	

	Ericsson
	No
	Do not support cluster-based topology

	Huawei, HiSilicon
	Yes
	

	ZTE,Sanechips
	Yes
	The scaling factor for the number of UEs may be considered similar to the that agreed for the pair based topology.

	MediaTek
	Yes
	

	Samsung
	No
	



Question 1-3
Question 1-3: Do you agree to define relay UEs (including dropping, traffics, performance metrics) in the outdoor layout in the evaluation methodology for SL-FR2?

Some companies propose particular parameters for SL relay. Some companies think it is unnecessary to define it. The common understanding is that all the agreed parameters are for the baseline, but it does not preclude the simulations for SL relay. 

	Company
	Yes or No
	Comments

	Qualcomm
	Yes
	We believe one of the use-cases of SL on FR2 licensed spectrum in outdoor layout (especially when Uu and PC5 are on the same carrier) is SL relay for FR2. Since the communication for this scenario is between BS and UE (not between paired UEs), some additional parameters/assumptions are necessary in the evaluation methodology for this scenario as explained in R1-2212120. For the purpose of evaluation of this use-case, we are OK to focus on outdoor layout with “Uu and PC5 on the same carrier”.

[image: ]	   [image: ]
SL relay for FR2 for coverage enhancement and beam diversity


We are afraid the situation where the EVM is too generic/oversimplified and hence is not able to demonstrate the performance in practical use-cases appropriately. We think the current EVM would not be proper to evaluate the performances of scenarios proposed in R1-2212269 (cluster-topology with high-end UE and low-end UEs in a cluster) and R1-2212120 (SL relay for FR2). These should be addressed as optional cases. This should not mean all companies have to evaluate these scenarios.

	Intel
	Comment
	While we also agree that SL FR2 relay may indeed be a potential targeting use case in FR2, we want to highlight that the WID objective is only targeting to design SL beam management, and similarly as in FR1, SL FR2 relay could be implemented within any influence on the physical layer design. Given that other companies have expressed their desire to simulate this use case, we can agree with this to be an optional case.

	Lenovo
	Comment
	It should be clarified whether relay scenario is studied in the scope of SL FR2. 

	Ericsson
	No
	The WID only considers the unicast transmission between a pair of UEs. The relay scenario does not need to be considered as it is out-of-scope of the discussion.

	Huawei, HiSilicon
	Comments
	We are generally fine to consider relay UE in FR2 as an optional case for evaluation. All the parameters defined for SL FR2 including dropping, traffic models and performance metrics can be used directly. No need to define additional parameters. 

	Nokia, NSB
	Yes
	

	ZTE,Sanechips
	No
	It’s unclear why sidelink relay use case is relevant to SL FR2

	
	
	



Question 1-4
Question 1-4: Do you have any other enhancements on evaluation scenario?

	Company
	Comments

	Qualcomm
	For outdoor layout with “Uu and PC5 on the same carrier”, regardless of whether to support the scenario in R1-2212120 (SL relay for FR2), at least BS parameters are necessary to model Uu links.

	
	


[Closed] Second round discussions
Proposal 1-1-a 
In the first round, 11 companies commented on Question 1-1. 6 out of 11 companies are fine to optionally support cluster-based topology for indoor layout. 5 out of 11 companies do not support cluster-based topology for indoor layout, but one company is not convinced of the necessary of introducing cluster-based topology. 

In unofficial offline discussions, most of the companies are fine with not defining cluster-based topology for indoor layout, since Rel-18 SL-FR2 is restricted to sidelink unicast. However, one company mentioned that the center UE can schedule the beam direction of its neighbor UEs and that scenario can be different from pairs topology. Since majority companies are fine with not defining the cluster-based topology, FL has the following proposed conclusion. 

Proposed conclusion 1-1-a: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, indoor layout with cluster-based topology is not supported.

The conclusion was made on Tuesday GTW session, and no more discussions are needed. 

Response to Question 1-2
In case the cluster-based topology is supported, the detailed cluster definition and UE deployment were discussed and got supported by companies. 

However, this topic is in hold due to proposed conclusion 1-1-a. 

The conclusion was made on Tuesday GTW session, and no more discussions are needed. 

Response to Question 1-3
In the first round, 4 companies support to consider SL relay use case in the evaluations, but one company does not think the parameters related to SL relay need to be specified. 5 companies think this work of SL relay is out of the WID scope.  

In unofficial offline discussions, it was observed that some companies propose particular parameters for SL relay use case. Some companies think it is unnecessary to define them just for SL relay use case. The common understanding is that all the agreed parameters are for the baseline simulations, but it does not preclude the simulations for SL relay.

This topic was discussed on Tuesday GTW session, but no conclusion was made. At this moment, FL thinks the discussion on this topic is stopped. 

Response to Question 1-4
One company proposes to define BS parameters. This definition is mainly to support SL relay use case. Hence, we can hold the BS parameter definition, depending on outcome of Question 1-3. 

This topic was discussed on Tuesday GTW session, but no conclusion was made. At this moment, FL thinks the discussion on this topic is stopped. 

Topic #2: Channel model
Background
ZTE mentions that for outdoor layout, minimum UE to UE 2D distance for UMi - Street Canyon is 3 m according to TR36.843. On the other hand, the channel model defined in TR38.901 assumes the minimum distance for pathloss for UMi – Street Canyon is 10 m. This implies that the existing pathloss model defined in TR38.901 for UMi – Street Canyon does not work if the distance between two UEs is between 3 m and 10 m. Hence, ZTE proposes to extend the pathloss model in TR38.901 validity range, starting from 3 m. 

FL thinks this gap between UE dropping in outdoor layout and the existing pathloss model exists and would like to collect companies’ views on the potential solution. This is in Question 2-1. 

ZTE also mentions that for indoor layout, the minimum UE to UE 3D distance should be clarified to 3m. However, FL thinks this is not necessary. It is possible that UE to UE 3D distance is as small as 1m in indoor layout. Plus, the existing pathloss model for InH – office in TR38.901 supports the minimum distance of 1m. Note that in SL-U, such a 3m restriction is not used. Furthermore, in cluster-based topology, it is possible that a UE is 1m distance from another UE. 

Samsung mentions the evaluation methodology for SL-FR2 needs to consider spatial consistency. Qualcomm mentions the evaluation methodology for SL-FR2 needs to consider blockage model B as a baseline. CEWiT mentions the evaluation methodology for SL-FR2 needs to consider blockage model A or blockage model B. Nokia mentions the UE rotation parameters. 

Overall, the spatial consistency and blockage model are additional modeling components as part of channel model in TR38.901. The existing agreements on SL-FR2 channel model (for both indoor layout and outdoor layout) do not prevent companies from using these components. Instead of mandatorily supporting spatial consistency and blockage model, it is FL’s understanding that no additional agreement is needed for using spatial consistency and blockage model in the evaluations for SL-FR2. The same applies to UE rotations. 

For any other potential enhancements on channel model, please indicate them in Question 2-2. 

The following table provides a summary of company proposals on this issue:

	Company
	Company proposal related to this issue

	Nokia
	Proposal 3: RAN1 to align on UE rotation parameters (in both azimuth and elevation) for evaluation of FR2 sidelink beam management solutions, incl. (1) rotation probability/frequency (e.g., one rotation event every 30s), (2) rotation angle (e.g., up to 180° in azimuth) and (3) rotational speed (e.g., 90°/second).

	ZTE
	Proposal 2: With regard to the UE to UE channel models of SL-FR2, some updates are needed:
• Antenna height of gNB should be replaced by antenna height of UE 
• For the outdoor layout，minimum UE to UE 2-D distance for UMi - Street Canyon is 3m and PL model of UMi - Street Canyon is extended to include the range of 3m to 10m
• For the indoor layout, minimum UE to UE 3-D distance for InH - Office is 3m

	Samsung
	Proposal 3: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, as the UE moves, spatial consistency should be taken into account.

	Qualcomm
	Proposal 4: For the system-level evaluation of FR2 SL commercial use cases, blockage model B in Section 7.6.4 of TR 38.901 is used as baseline. 

	CEWiT
	Proposal 1: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, the blockage models either Model A or Model B presented in sections 7.6.4.1 and 7.6.4.2 respectively in TR 38.901 can be used.



[Closed] First round discussions
Question 2-1
Question 2-1: Do you agree it is an issue that for outdoor layout, the minimum UE-to-UE 2D distance is 3m in TR36.843 while the pathloss model for UMi – Street Canyon in TR38.901 supports the minimum UE-to-UE 2D distance of 10m? If agreed, what is the potential solution:
· Alt 1: Extend the pathloss model for UMi – Street Canyon in TR38.901 from 10m to 3m
· Alt 2: Do not support UE-to-UE 2D distance smaller than 10m
· Alt 3: others (please specify)

	Company
	Yes or No
	Preferred alternative
	Comments

	Qualcomm
	
	
	We are open to consider Alt.1; careful check is necessary whether the PL values are still sensible with the extension. Alt.2 could be the other option we can take if Alt.1 does not work.

	OPPO
	Yes
	Alt 1
	

	Intel
	Yes
	Comment
	We can accept both solutions.

	Lenovo
	Yes
	
	Both Alt 1 and Alt 2 are acceptable.

	Ericsson
	No
	No issues
	Considering that we are focusing on SL FR2 we think that the already agreed values is a good value.

	Huawei, HiSilicon
	Yes
	Alt1
	The restriction of UE-to-UE 2D distance to be always larger than 10m does not fit most practical commercial D2D scenario, thus Alt.2 is not reasonable. We are fine with Alt.1. 

	ZTE, Sanechips
	Yes
	Alt 1
	Which alternative to choose depends on companies’ understanding on the minimum distance between UEs. The reason to support Alt 1 is to follow the LTE reference on minimum UE distance. 

	MediaTek
	Yes
	Alt1
	

	Samsung
	Yes
	Alt1
	



Question 2-2
Question 2-2: Do you have any other enhancements on channel model?

	Company
	Comments

	Qualcomm
	Regarding FL’s statement “The existing agreements on SL-FR2 channel model (for both indoor layout and outdoor layout) do not prevent companies from using these components”, this is not clear from the agreement. If this is the common understanding, we prefer to have an explicit statement that companies can use these components.

	ZTE, Sanechips
	

[bookmark: _Toc118465058]With regard to the UE to UE channel models of SL-FR2, antenna height of gNB  should be replaced by antenna height of UE 

	Samsung
	UE mobility with spatial consistency.



[Closed] Second round discussions
Proposal 2-1-a
In the first round and with unofficial offline discussions, 9 companies agree with the issue because the minimum UE-to-UE 2D distance is 3m in TR36.843 while the pathloss model for UMi – Street Canyon in TR38.901 with the minimum UE-to-UE 2D distance of 10m

Furthermore, 5 companies support Alt 1 in the question (but one company can follow majority view), 4 companies are fine with both Alt 1 and Alt 2 in the question and one company supports Alt 2. 

Alt 1 generally covers more usage scenarios since the minimum UE-to-UE 2D distance is 3m. However, one thing company may double check is if it is technical sound to extend the existing pathloss model in TR38.901 from 10m to 3m. Alt 2 is more conservative so that the existing pathloss model is not modified. Consider the pros and cons, FL suggests we further down-select between these two alternatives. Hence, we have the following proposal: 

Proposal 2-1-a: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, for outdoor layout, down-select between the following two alternatives:
· Alt 1: Extend the pathloss model for UMi – Street Canyon in TR38.901 from 10m to 3m
· Alt 2: Do not support UE-to-UE 2D distance smaller than 10m

The agreement was made on Tuesday GTW session, and no more discussions are needed. 

Proposal 2-2-a
In the first round and unofficial offline discussions on Question 2-2, it is argued that the blockage model and spatial consistence are already optional in existing channel models (e.g., InH mixed office and UMi-street canyon). Hence, there is no need to explicitly clarify it. 



Regarding the pathloss model in TR38.901, for UMi-street canyon, the BS height is 10 m. In SL-FR2, it is reasonable to replace antenna height of BS  by antenna height of UE . Hence, we have the following proposal:

Proposal 2-2-a: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, for outdoor layout, in the pathloss model for UMi – Street Canyon in TR38.901, antenna height of base station () is replaced by antenna height of UE (). 

	Company
	Yes or No
	Comments

	Intel
	Yes
	

	JHU APL
	Yes
	

	OPPO
	Yes
	

	Nokia, NSB
	Yes
	

	Qualcomm
	Yes
	

	Samsung
	OK
	



[Active] Third round discussions
In the second round, 6 companies support the proposal, and no company is against it. Hence, the same proposal is used for online discussion. 
Proposal 2-2-a: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, for outdoor layout, in the pathloss model for UMi – Street Canyon in TR38.901, antenna height of base station () is replaced by antenna height of UE (). 

Topic #3: Antenna model 
Background
Qualcomm, MediaTek and CEWiT propose to consider more options on UE antenna array configurations: 
1. (M,N,P,Mg,Ng) = (2,2,1,1,1)
2. (M,N,P,Mg,Ng) = (2,2,2,1,1)
3. (M,N,P,Mg,Ng) = (8,8,2,1,2)

FL would like to collect companies’ views on whether additional UE antenna array configurations need to be considered. This is in Question 3-1. 

Nokia mentions to define codebooks including at least number of beams and spatial resolution. The relative discussion was in RAN1 #110bis-e meeting (i.e., Question 3-1 in R1-2210425). There was no consensus to specify it. Hence, it is suggested by FL we do not discuss it again. 

JHU mentions to use UE multi-panel antennas. Samsung mentions that UE has two antenna panels that faces opposite directions. The existing agreement already supports the multi-panel antennas, as the antenna array configuration in Table 6.1.4-7 in TR37.885 is (M, N, P, Mg, Ng) = (2, 4, 2, 1, 2) with panel bearing angle of 180 degrees. 

For any other potential enhancements on channel model, please indicate them in Question 3-2. 

The following table provides a summary of company proposals on this issue:

	Company
	Company proposal related to this issue

	Nokia
	[bookmark: Proposal58860]Proposal 1: RAN1 to agree on one or more predefined codebook(s), incl. at least number of beams (i.e., codebook size) and spatial resolution (azimuth/elevation beamwidth), to be used for evaluation of FR2 sidelink beam management solutions.

	JHU
	Proposal 1: Multi-panel antennas that can be used for digital beamforming should be considered as an option in the evaluation model and the simulation results.

	Apple
	Proposal 3: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, for the outdoor layout, base station antenna element pattern and antenna array configuration follow Table 6.1.4-2 and Table 6.1.4-3 of TR 37.885.

	Samsung
	Proposal 1: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, a UE has two antenna panels that are facing opposite directions.
· The UE selects the best panel for communication with the other UE.
· The selected panel can change during a communication session between two UEs.

	Qualcomm
	Table 1: Additional simulation assumptions for outdoor layout with Uu and PC5 on the same carrier with SL Relay
	Parameters
	Values

	Deployment/drop of Relay UEs
	Relay UEs are selected from the dropped UEs in each cell
Percentage of Relay UEs in the dropped UEs in a cell is {10%, 50%}
· For ‘Uniform UE drop’, Relay UEs are randomly selected
· For ‘Hotspot UE drop’, Relay UEs selection is up to each company

	Traffic assumption for Relay UEs
	Relay UEs do not generate their own traffics

	BS antenna pattern
	3-sector antenna radiation pattern, 8 dBi (Table A.1-2 in TR 38.838)

	BS antenna configuration
	 with 
(Table A.1-2 in TR 38.838)

	BS downtilt
	Not specified (Table A.1-2 in TR 38.838)

	BS transmit power
	40 dBm for 100 MHz (as per RAN1#110bis-e agreement for Rel-18 duplex evolution, originally from Table 5.2.2.4-1 in TR 38.828)

	BS noise figure
	7 dB (Table A.2.1-1 in TR 38.802)

	BS height
	25 m

	Performance metrics
	Metrics agreed at RAN1#110bis-e are used for end-to-end (between BS and target UE) evaluation
PRR does not need to be considered for SL relay scenario

	Uu TDD UL/DL assumption
	Following options can be used:
· Opt.1: SL transmission occurs only on a subset of slots
· For downstream traffic, DL occurs on the rest of slots 
· For upstream traffic, UL occurs on the same subset of slots
· Opt.2: SL transmission can occur on any slots

	Tx/Rx assumption for Relay UEs 
	Following options can be used:
· Opt.1: Relay UE does not perform Tx/Rx simultaneously 
· Each company can report how Relay UEs transmit and receive
· Opt.2: Relay UE performs Tx/Rx simultaneously 
· Isolation of [110 dB or infinite] is assumed



Proposal 2: Adopt additional simulation assumptions for outdoor layout with Uu and PC5 on the same carrier with SL Relay as summarized in Table 1.

Proposal 5: For the system-level evaluation of FR2 SL commercial use cases, another UE antenna configuration,  , is introduced, at least for outdoor scenario.

	Mediatek
	[bookmark: _Ref118389897]Proposal 1: For the SL FR2 evaluation, unequally UE capability between transmitter UE and receiver UE shall be prioritized and with the following antenna setting for evaluation:
· 1Tx: {M,N,P,Mg,Ng}={2,2,1,1,1}
· 2Rx: {M,N,P,Mg,Ng}={2,2,2,1,1}

	CEWiT
	Proposal 4: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, for outdoor scenario, more antenna configurations with more number of antennas and with multiple panels can be considered. 



[Closed] First round discussions
Question 3-1
Question 3-1: Besides the agreed UE antenna array configuration of (M, N, P, Mg, Ng) = (2,4,2,1,2), do you agree to support additional UE antenna array configurations? If so, what are the additional UE antenna array configurations to be supported?
· Alt 1: (M, N, P, Mg, Ng) = (2,2,1,1,1)
· Alt 2: (M, N, P, Mg, Ng) = (2,2,2,1,1)
· Alt 3. (M, N, P, Mg, Ng) = (8,8,2,1,2)
· Alt 4: Others (please specify)

	Company
	Yes or No
	Alternatives
	Comments

	Qualcomm
	Yes
	Alts.1, 2, and 3
	It should be clear that Alts.1-2 are for the scenario proposed in R1-2212269 (cluster-topology with high-end UE and low-end UEs in a cluster) and Alt.3 is for the scenario proposed in R1-2212120 (SL relay for FR2).

	JHU APL
	Yes
	Alts. 2 and 3
	The 8x8 size is reasonable for larger UE types, e.g., laptops, tablets.

	OPPO
	Yes with comments
	
	In order to compare simulation results from different companies and evaluate different beam management schemes, it is better to make the agreed configuration of (M, N, P, Mg, Ng) = (2,4,2,1,2) as the baseline and additional configurations (if be supported) as optional. Companies should report the used antenna array configuration when they provide simulation results.

	Intel
	Comment
	
	As pointed out by other companies, Alt-1/2 and 3 refer to different use cases, and it should be clarified that additional antenna configurations are not means to increase the number of simulation options for same scenario but are each targeting a specific use case. 

	Lenovo
	Yes with comments
	
	Company should report antenna array configurations used when providing simulation results.

	Ericsson
	No
	No additional UE antenna array configurations
	There is no need to consider any additional UE antenna array configuration

	Huawei, HiSilicon
	No
	
	The existing agreement of UE antenna array configuration (M, N, P, Mg, Ng) = (2,4,2,1,2) is enough to support the multi-panel antennas. There is no need to make more discussion effort.

	ZTE,Sanechips
	No
	
	37.885 antenna layout seems sufficient

	MediaTek
	Yes
	Alts.1, 2, and 3
	[bookmark: OLE_LINK4]The intention of introducing the other UE antenna configuration is to consider the unequally UE capability b/w TX UE and RX UE no matter which use case is used. For example, no matter for pair-based topology, cluster-based topology or the SL relay case, it is a typical scenario that Tx UE and Rx UE has unequally capability, e.g, the high-end Tx UE serve the low-end Rx UE, or higher capability relay UE serve the lower capability remote UE. However, the existing agreed the UE antenna configuration only consider the same capability as cited by other companies, e.g., (M, N, P, Mg, Ng) = (2,4,2,1,2). For further clarification and make other companies to better understand the intention, the proposal can be updated as following:

Proposal: For the SL FR2 evaluation, unequally UE capability between transmitter UE and receiver UE is considered with the following UE antenna configuration:
· Alt 1: (M, N, P, Mg, Ng) = (2,2,1,1,1)
· Alt 2: (M, N, P, Mg, Ng) = (2,2,2,1,1)
· Alt 3. (M, N, P, Mg, Ng) = (8,8,2,1,2)




	Samsung
	Yes
	Alt 2 and Alt3
	



Question 3-2
Question 3-2: Do you have any other enhancements on antenna model?

	Company
	Comments

	Nokia, NSB
	Companies should report the used beamwidth and number of beams (codebook size). Otherwise, it will be impossible to compare simulation results in a fair manner (e.g., a company using narrower beams may achieve much higher UPT).

	Samsung
	UE has two panels, one front facing and one rear facing



[Closed] Second round discussions
Proposal 3-1-a
In the discussions on supporting SL relay use cases (i.e., Question 1-3), it was mentioned that relay UE antenna array configuration should not be restricted to the agreed one (i.e., (M, N, P, Mg, Ng) = (2,4,2,1,2), with opposite panel bearing angle). Also, considering different Tx UE and Rx UE capability, more than one UE antenna array configuration can be considered. With this consideration, FL would like to have the following proposed conclusion. 

Proposed conclusion 3-1-a: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, the UE antenna array configurations other than the one defined in Table 6.1.4-7 of TR37.885 are not precluded. 

This topic was discussed on Tuesday GTW session, but no conclusion was made. At this moment, FL thinks the discussion on this topic is stopped. 


Proposal 3-2-a
In the first round and with unofficial offline discussions, one company mentioned that to facilitate the comparison of simulation results, companies should report the beamwidth in the simulations. Hence, FL would like to have the following proposed conclusion.

Proposed conclusion 3-2-a: When reporting the simulation results for sidelink operation on FR2, companies should report the used beamwidth.  

	Company
	Yes or No
	Comments

	Intel
	Yes
	

	JHU APL
	Yes
	Companies should report both azimuth and elevation beamwidth.

	MediaTek
	Yes
	[bookmark: OLE_LINK3]In addition the beamwidth, we think the different UE capability b/w Tx UE and Rx UE also shall be considered and the detailed antenna configuration can be up to company report if interested. From our understanding, the transmitter UE and receiver UE with different/unequally capability is a typical commercial use case for some scenario. For example, the he high-end Tx UE (e.g., the smartphone) communicate with the low-end Rx UE (e.g., the XR device) using PC5 interface. Instead, if we consider the same capability b/w TX and RX UE, it will restrict some typical commercial use case and is not friendly to the SL commercialization. Considering the meeting progress, we can live with it as an optional choice, which means if some companies are not interested it, they can ignore the case. Based on the above explanation, we propose the following proposal, hopefully, other companies can think twice about the following proposal.

Proposal: For the SL FR2 evaluation, unequally UE capability between transmitter UE and receiver UE can be consider as an optional choice, and the detailed antenna setting is up to companies report if interested.


	OPPO
	Yes
	

	Nokia, NSB
	Yes
	

	Qualcomm
	Yes
	We tend to agree with MTK. The issue is that the RAN1#110bis-e agreement implies other UE antenna configuration(s) is not allowed. Although FL recommends to stop the discussion, we still would like to clarify that other antenna configuration(s) is/are not disallowed/precluded.

Proposal: For the SL FR2 evaluation, UE antenna configuration(s) other than the one agreed at the RAN1#110bis-e meeting can be considered as an optional choice if interested, and the detailed antenna setting is up to each company.

	Samsung
	Yes
	



[Active] Third round discussions
In the third round, 7 companies support the proposal, and no company is against it. Additionally, one company mentions the beamwidth includes both azimuth and elevation. FL thinks this does not need to be specified in the proposed conclusion. Hence, the same proposal is used for online discussion.

Proposed conclusion 3-2-a: When reporting the simulation results for sidelink operation on FR2, companies should report the used beamwidth.  

Additionally, two companies propose to continue discussing the proposal of additional UE antenna configuration(s) other than the one agreed in RAN1 #110bis-e meeting. Note this proposal has been discussed on Tuesday GTW, but was not agreed. The proponent companies are encouraged to have unofficial offline discussions with the opponent companies on this topic. If the situation is changed from Tuesday GTW (i.e., opponent companies change the position) and we have additional online session time (i.e., after all other proposals are finalized), we may try the following proposal again. 

Proposed conclusion 3-1-a: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, the UE antenna array configurations other than the one defined in Table 6.1.4-7 of TR37.885 are not precluded. 

Topic #4: Performance metric 
Background
It was agreed that UPT, latency and PRR which regards the packet whose delay exceeding the remaining PRB as transmission failure. It is open whether UE satisfaction as section 7.2 in TR 38.838 is additionally supported for XR traffic evaluation. 

As defined in TR38.838, the UE satisfaction is declared as a satisfied UE if all the considered streams meet their own PER (Packet Error Rate) and PDB requirement, i.e., more than a certain percentage of packet are successfully transmitted within given air interface PDB.

Three companies (Huawei, OPPO, Ericsson) do not support UE satisfaction as a performance metric for XR traffic evaluation. The main reason is that UE satisfaction measures the quality of a link. PRR also reflects the quality of PC5 link, and there is no need to additionally define UE satisfaction. 

Nine companies (vivo, CATT, LG, Xiaomi, Intel, Apple, Samsung, Qualcomm, MediaTek) support UE satisfaction as a performance metric for XR traffic evaluation. The main reason is that this metric is already defined for XR traffic and the agreed metric of PRR does not separately consider multiple streams. For example, in XR, multiple streams traffic is considered. A UE is satisfied only if each stream of traffic satisfies the PER and PDB requirements. However, the per stream PRR is not defined. 

Considering the difference between PRR and UE satisfaction and majority companies support UE satisfaction as additional performance metric for XR traffic, it is proposed to support it in SL-FR2 evaluation methodology. This is in Proposal 4-1-a. 

The following table provides a summary of company proposals on this issue:

	Company
	Company proposal related to this issue

	Nokia
	[bookmark: Proposal58865]Proposal 6: RAN1 to define an additional performance metric to quantify the likelihood and severity of beam misalignment (e.g., misalignment ratio, gain loss caused by misalignment, etc.).

	Huawei
	Proposal 2: For SL FR2, UE satisfaction as section 7.2 in TR 38.838 for XR traffic evaluation is not needed.

	Vivo
	[bookmark: _Ref118734445]Proposal 2: UE satisfaction is support for the evaluation of sidelink in FR2.

[bookmark: _Ref118746768]Proposal 3: UE satisfaction for SL is defined as a satisfied sidelink UE if more than a certain percentage of packet are successfully received by all the receivers within the given PDB.
[bookmark: _Ref118120780]
Proposal 4: The total UE number in the commercial indoor scenario should be defined as following
· [bookmark: _Hlk118120829]24 UEs per 20 MHz with scaling factors of 1, ½ or 1/3 for groupcast and broadcast transmission.

	CATT
	Proposal 2：In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, performance metric should include UE satisfaction defined as follows:
· A UE is declared as a satisfied UE if all the considered streams meet their own PER and PDB requirements, i.e., more than a certain percentage of packets X are successfully transmitted within a given sidelink PDB Y. 
· In sidelink evaluation, only sidelink streams are considered when identifying UE satisfaction.
· X=99% (baseline) or 99.9% (optional).
· Y is determined by the traffic model.
· Other values of X and Y can also be evaluated optionally.

	LG
	Proposal 1: For the XR traffic evaluation, the metric of UE satisfaction described in Section 7.2 of TR 38.838 can optionally be considered.

	Xiaomi
	Proposal 1: For XR traffic, UE satisfaction ratio is considered as a performance metric for commercial deployment scenario for SL operation in FR2.

	Intel
	Proposal 2: 
· The UE satisfaction as defined by TR 38.838 is included into the performance metrics with a note that this is only applicable when the XR traffic model is used

	OPPO
	Proposal 2: UE satisfaction for XR traffic evaluation is not considered as performance metric for SL operation on FR2.


	Apple
	Proposal 1: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, performance metric includes UE satisfaction as section 7.2 in TR38.838 for XR traffic evaluation. 

	Samsung
	Proposal 5: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, companies can optionally report UE satisfaction as described in section 7.2 in TR 38.838 for XR traffic evaluation.

	Qualcomm
	Proposal 3: Regarding two FFSs in the RAN1#110bis-e agreements,
· For indoor scenario, cluster-based topology is not considered, or is optional.
· UE satisfactions for XR traffic evaluation is considered as one of the performance metrics.

	Ericsson
	[bookmark: _Toc118725617]Do not include UE satisfaction as a performance metric for SL FR2. 

	MediaTek
	[bookmark: _Ref118389899]Proposal 3: The UE satisfaction and system capacity defined in section 7.2 of TR 38.838 shall be used as a performance metric for SL FR2 if the traffic model is XR traffic.




[Closed] First round discussions
Proposal 4-1-a
Proposal 4-1-a: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, performance metric includes UE satisfaction as section 7.2 in TR38.838 for XR traffic evaluation.

	Company
	Yes or No
	Comments

	Qualcomm
	Yes
	

	OPPO
	No
	UE satisfaction is used to define the criterion of a satisfied UE. The role of this metric is not very clear when it is introduced for SL FR2 evaluation. But we can live with the majority preference.

	Intel
	Yes
	Similarly, as above, it should be clarified that this optional metric is only for the case that XR traffic is used. 

	Lenovo
	Yes
	

	Ericsson
	No
	The UE satisfaction can be covered by the already agreed metric. Therefore, there is no need to have any additional metric as this point in time.

	Huawei, HiSilicon
	No
	For XR, UE satisfaction metric measures the quality of a link, i.e., how many packets are successfully transmitted within a given PDB. In SL, PRR can also reflect the quality of PC5 link. Thus, we propose that UE satisfaction is not needed for SL FR2.

	Nokia, NSB
	Yes
	

	ZTE,Sanechips
	No
	The XR evaluation methodology is separate for downlink and uplink considering the UEs in a cell. For sidelink evaluation, both directions need to be considered and for the unicast scenario of FR2, link perspective instead of cell perspective is more relevant for UE satisfaction. However, the per link UE satisfaction coincides with the PRR metric already.

	MediaTek
	Yes
	As stated in our contribution, the PRR as agreed in previous meeting cannot overall reflect the XR service requirement. Regarding some companies argued that the agreed PRR has already reflected the KPI of UE satisfaction, from our understanding, it is not quite correct. The PRR only reflect the packet reception ration within in specific PDB, but the UE satisfaction not only consider the PDB condition, also consider that the PER is needed to be within a specific requirement. For example, the reliability requirement for the UE satisfaction is 99%, i.e., the PER=1%. From this perspective, the metric of UE satisfaction is stricter than the PRR, and it is suitable for measuring the XR services’ performance. In addition, since we have agreed that XR traffic model can be a typical model to evaluate the SL FR2 performance, it is natural to reuse the XR performance metric. 

	Samsung
	Comment
	UE satisfaction is an optional metric




[Closed] Second round discussions
Proposal 4-1-a
In the first round, 6 companies support defining UE satisfaction performance metrics for XR traffic, while 4 companies do not support defining UE satisfaction performance metrics for XR traffic. The main argument is that the agreed performance metrics of PRR already captures the reliability of SL. Hence, there is no need to duplicate the performance metrics definition. 

One company mentions PRR only reflects the packet reception ratio within in specific PDB, but the UE satisfaction not only consider the PDB condition, also consider that the PER is needed to be within a specific requirement. Hence, PRR is not equivalent to UE satisfaction. FL also thinks PRR does not distinguish multiple streams while UE satisfaction consider the performance of individual stream. With this consideration, FL keeps the original proposal: 

Proposal 4-1-a: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, performance metric includes UE satisfaction as section 7.2 in TR38.838 for XR traffic evaluation.

Based on the discussions on Tuesday GTW session, the following modification is made on the proposal: 

Proposal 4-1-b: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, optionally support performance metric of UE satisfaction as section 7.2 in TR38.838 for XR traffic evaluation.


	Company
	Yes or No
	Comments

	Intel
	Yes
	

	MediaTek
	Yes
	

	OPPO
	Yes
	

	Nokia, NSB
	Yes
	

	Qualcomm
	Yes
	

	Samsung
	Comment
	Suggest to use similar wording to the online conclusion
In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, reporting performance metric of UE satisfaction as section 7.2 in TR38.838 for XR traffic evaluation is up to companies.



[Active] Third round discussions
In the second round, 5 companies support the proposal. One company proposes modified wording. In FL understanding, Proposal 4-1-b is more aligned with online discussion. Hence, the same proposal is used for online discussion. 

Proposal 4-1-b: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, optionally support performance metric of UE satisfaction as section 7.2 in TR38.838 for XR traffic evaluation.

Other topics
Background
Companies discuss various aspects of evaluation methodology for SL-FR2. 

Qualcomm and CEWiT propose to define the evaluation assumptions for link level simulations, while Intel is against it since it is not the major target of the evaluation. 

Samsung and Nokia propose to consider UE mobility model. Ericsson and vivo propose to have the evaluation profile parameters. On the other hand, it is targeted to conclude the evaluation methodology in RAN1 #111 meeting. 

The following table provides a summary of company proposals on other topics:

	Company
	Company proposal related to this issue

	Nokia
	Proposal 2: RAN1 to use the random waypoint mobility model for evaluation of FR2 sidelink beam management solutions.
Proposal 4: RAN1 to align on the maximum number of symbols with sidelink CSI-RS within a slot.
Proposal 5: RAN1 to discuss whether a UE may transmit standalone sidelink CSI-RS (without associated PSSCH) for the purpose of beam (re)alignment.

	Vivo
	Table 1 Evaluation profile parameters
	Scenario
	Indoor
	Outdoor

	Topology
	Indoor layout defined for SL-U with pairs topology and without WiFi nodes.
	Layout option 3 in Section A.2.1.1 of TR 36.843 with Option 1.

	Carrier
	30GHz
	30GHz

	Bandwidth
	100MHz
	100MHz

	Subcarrier space
	60KHz
	60KHz

	Transmission type
	Unicast
	Unicast

	UE number
	12 pairs/20 MHz
	20UEs per cell

	RSRP threshold for UE pair
	-72dBm
	-90dBm

	UE antenna configuration
	(M, N, P, Mg, Ng) = (2, 4, 2, 1, 2)
Panel bearing angle: Ω0,1=Ω0,0+180°
(dH, dV) = (0.5, 0.5)λ
(dH,g, dV,g) = (0, 0)λ
	(M, N, P, Mg, Ng) = (2, 4, 2, 1, 2)
Panel bearing angle: Ω0,1=Ω0,0+180°
(dH, dV) = (0.5, 0.5)λ
(dH,g, dV,g) = (0, 0)λ

	Traffic model
	Period traffic: Model 3
· Inter-packet arrival time: 30 ms
· Packet size: Uniformly random in the range between 30000 bytes and 60000 bytes with the quantization step of 10000 bytes
· Latency requirement: 30 ms
NOTE: the packet size scaling factor equals to 1/5, i.e., the packet size is uniformly random in the range between 6000 bytes and 12000 bytes with the quantization step of 2000 bytes.
	Period traffic: Model 3
· Inter-packet arrival time: 30 ms
· Packet size: Uniformly random in the range between 30000 bytes and 60000 bytes with the quantization step of 10000 bytes
· Latency requirement: 30 ms
NOTE: the packet size scaling factor equals to 1/5, i.e., the packet size is uniformly random in the range between 6000 bytes and 12000 bytes with the quantization step of 2000 bytes.

	UE receiver noise figure
	13dB
	13dB

	UE speed
	3km/h
	3km/h

	UE Tx power
	23 dBm
	23 dBm

	Performance metric
	UPT and PRR
	UPT and PRR



[bookmark: _Ref115356967]Proposal 5: Support the Table 1 as the baseline evaluation profiles for the evaluation of sidelink operation on FR2.


	LG
	Proposal 3: For SL operation on FR2, further discussion is needed on how to model the inter-carrier interference (ICI) due to the channels/signals received outside of the CP region.

	Intel
	Proposal 3: 
· No SL FR2 LLS evaluation methodology is defined

	Lenovo
	Proposal 1: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, sidelink CSI and S-SSB reusing the framework and parameters defined in 3GPP R16 should be evaluated in the system-level simulation.

	JHU
	Proposal 2: Number of simultaneous beams together with the respective beam isolations should be used in the evaluation methodology and simulation results.

	Samsung
	Proposal 2:  In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, a UE can move in a straight line with a uniform velocity:
· The direction of motion is randomly selected.
· The speed of motion is 3 km/h.

	Qualcomm
	Proposal 1: For outdoor with Uu and PC5 on the same carrier, 
· agree that use of SL relays is promising for coverage enhancement and beam diversity for FR2 licensed spectrum 
· establish evaluation methodology such that the scenario with SL relays can be studied.
Proposal 6: For the link-level evaluation of FR2 SL commercial use cases, the simulation assumptions in the following table can be considered as baseline.
Table 2: Link-level simulation parameters
	Parameters
	Values

	Carrier frequency
	30 GHz

	Carrier bandwidth
	100 MHz or 200 MHz

	UE antenna config (CDL)
	 with , 
 with  (for more capable UEs, such as CPE)
UE utilizes only one panel at a time

	Doppler
	83.3 Hz (3 km/h at 30 GHz)

	Channel Model and pre-beamforming delay spread
	TDL-A with 5 ns/10 ns delay spread
CDL-B with 20 ns/50 ns delay spread
CDL-D with 20 ns/30 ns delay spread, K-factor = 10 dB



Proposal 7: For the link-level evaluation of FR2 SL commercial use cases, the performance metrics in the following table can be used for alignment and calibration across companies.
Table 3: Link-level performance metrics
	PHY channel/signal
	Performance metrics

	PSCCH (SCI-1)
	SNR in dB achieving PSCCH BLER of 1%

	
	Note: 
	the sub-channel for PSCCH transmission is assumed to be known (no blind decoding)

	SCI-2
	SNR in dB achieving SCI-2 BLER of 1%

	
	Note: 
	single or two-layer transmissions are considered

	PSSCH
	SNR in dB achieving PSSCH BLER of 10%

	
	Note: 
	· Evaluation of initial BLER is prioritized
· Performance can be evaluated with and without PTRS

	PSFCH
	SNR in dB achieving PSFCH BLER of 1%

	
	Note:
	DTX to ACK rate: less than 0.1%

	S-PSS/S-SSS
	SNR in dB achieving S-PSS/S-SSS detection probability of 90%

	
	Note:
	· One-shot detection with a single S-PSS/S-SSS is assumed
· Frequency search granularity:  where  is a subcarrier spacing
· False alarm rate: less than 1%
· Criterion for S-PSS detection success: a residual timing error within a range of  and a residual frequency error within a range of 

	PSBCH
	SNR in dB achieving PSBCH BLER of 10%




	Ericsson
	[bookmark: _Toc118725618]RAN1 consider discussing how to compare the performance, e.g., baseline assumptions, of the beam management procedures in order to obtain a fair comparison among them. 

	CEWiT
	Proposal 2: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, for link level simulations SNR can be used as the performance metric.
Proposal 3: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, the beam management can be studied to enhance the performance of the sidelink.



[Closed] First round discussions
Question 5-1
Question 5-1: Besides the proposals and questions raised in the first round in previous sections, if you think other topics are necessary to be discussed, please raise them in the following table. 

	Company
	Comments

	Ericsson
	We propose to have some alignment on the beam management methodology and baseline in order to obtain a fair comparison later on during the study/work phase of this item.

	Nokia, NSB
	Need more elaborate discussion on baseline assumptions regarding beam management (initial pairing, beam maintenance, etc.) to ensure fair comparison of technical solutions among companies.

	ZTE, Sanechips
	Coupling loss can be added as an optional metric. To generate the coupling loss information, the Tx or Rx beamforming gain needs to be reported.

	Samsung
	Some guidelines on how UEs are paired, e.g., based on best beam pair
Consider UE mobility. UE mobility is an important aspect to consider for beam management.



First round summary
In the first round, two companies mentioned to have a fair comparison among companies’ simulations. Note that Proposal 3-2-a is aimed to achieve fair comparisons. Other beam management methodology and baseline may be related to detailed beam management schemes and do not need to be discussed in evaluation methodology of SL-FR2. Also, the coupling loss is more like micro-metric and is not recommended in evaluation methodology of SL-FR2. One company mentioned some guidelines on how UEs are paired, but it seems to be related to technical design. 

Outcomes of RAN1 #111 meeting
Conclusion:
In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, indoor layout with cluster-based topology is up to companies. Further discussion on the evaluations assumptions for cluster-based topology is not expected.

Agreement
In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, for outdoor layout, do not support UE-to-UE 2D distance smaller than 10m.
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Appendix (agreements related to evaluation methodology for commercial deployment scenario in past RAN1 meetings)
RAN1#103-e meeting
Agreements:
For the public safety and commercial use cases, reuse the parameters of “Reference system deployments” specified in Section A.2.1.1 of TR 36.843 with following modification:
· Carrier frequency: 
· Include 3.5 GHz for commercial use case (optional)
· System bandwidth: 
· Include 40 MHz for commercial use case (optional) and 20 MHz dedicated spectrum for out-of-coverage scenarios (optional)
· “eNB” is replaced by “gNB”
· FFS any refinement/variation is necessary, e.g., 19 vs. 7 sites, etc.

Agreements:
For the public safety and commercial use cases, reuse the parameters of “Channel models” specified in Section A.2.1.2 of TR 36.843 with following modification:
· Each component of channel model reuses what is specified in TR 38.901.

Agreements:
1. For the layout for public safety and commercial use cases, support “7 macro sites with 3 cells per site in the layout”

Agreements:
· For public safety and commercial use cases, at least following option is supported for UE RF parameters:
· Reuse the number of TX AP, the number of RX AP, antenna gain for P-UE specified in TR 37.885.

Agreements:
· For public safety and commercial use cases, one OFDM symbol of NR SL slot is used for AGC

Agreements:
For public safety and commercial use cases, at least performance metrics for communication specified in A2.1.4.2 of TR 36.843 are reused with following modification:
A. “FTP2 traffic model” is replaced with “FTP traffic model or periodic traffic model”
B. Power consumption model agreed in R-17 NR sidelink enhancement WI is used
C. the metrics for latency and WAN are not needed

Agreements:
· For public safety and commercial use cases, reuse in-band emission model used for NR V2X specified in section 6.4E.2.4 in TS 38.101

Agreements:
· For commercial use case, at least following option is supported for traffic model:
· Option 7: Periodic traffic model 3 specified in TR 37.885

RAN1#104-e meeting
Agreements:
· For commercial use case, at least following layout options are supported:
· Option 3 of TR 36.843: Urban macro (500m ISD) (all UEs outdoor) 
· UE dropping as in Table A.2.1.1-1
· All UEs are outdoors UEs
· Option 1: Urban macro (500m ISD) + 1 RRH/Indoor Hotzone per cell for optional
· UE dropping as in Table A.2.1.1-1
· Mix of outdoor and indoor UEs
· Option 5 of TR 36.843: Urban macro (1732m ISD) for optional
· UE dropping as in Table A.2.1.1-1
· All UEs are outdoors UEs
· Mix of outdoor and indoor UEs

RAN1#110 meeting
Agreement
The following evaluation scenario can be used for evaluating performance of SL-U designs, resource allocation schemes, and coexistence study with another RAT in a shared channel.
· Scenario 1 (commercial use cases) – recommended:
· Evaluation methodology baseline is NR-U from TR 38.889 with the following updates.
· Indoor layout 
· Option 1: a pairs topology for SL-U from R1-2205033 – recommended
[image: ]
· a = 20m, b = 60m, c = 20m, d = 80 m
· There are two operators to model two RATs at a time. The red one is SL-U UE, the blue one is Wi-Fi or NR-U.
· For NR-U / Wi-Fi, the same number of UEs / Wi-Fi STA as the total number of SL-U devices are dropped in the area. The NR-U UE / Wi-Fi nodes are dropped uniformly per gNB/AP per 20 MHz.
· Companies should report if they used a different number of UEs / Wi-Fi STA as the total number of SL-U devices, as an additional evaluation scenario.
· For evaluation of unicast traffic, the topology of SL-U is pair topology and the SL-U UEs are dropped uniformly at random in the area. 
· Companies should report how SL-U UEs are paired
· 6 SL-U pairs and 4 NR-U UEs / Wi-Fi nodes per gNB/AP per 20 MHz
· For evaluation of groupcast traffic, SL-U UEs are dropped uniformly at random in the area, SL-UEs form groupcast UE group based on TX-RX UE distancing, the distance is provided by each company. 
· Companies should report how SL-U UEs form a group
· 12 SL-U UEs and 4 NR-U UEs / Wi-Fi nodes per gNB/AP per 20 MHz
· For evaluation of broadcast traffic, SL-U UEs are dropped uniformly at random in the area.
· 12 SL-U UEs and 4 NR-U UEs / Wi-Fi nodes per gNB/AP per 20 MHz
· Option 2: SL UE clusters (R1-2203146)
[image: 捕获]
· Indoor layout and UE dropping model with N = 3 or 6 clusters and each with M=5 UEs
· Each cluster is a circle, with a central point and radius Rmax = 15 or 10m and Rmin = 5 or 1m
· No overlapping among the N clusters
· For coexistence, there are two operators to model two RATs at a time, where the red one is Wi-Fi AP or NR-U gNB. NR-U UE / Wi-Fi STA are dropped uniformly per gNB/AP.
· Simulation bandwidth can be larger than 20MHz (e.g., 80MHz)
· Channel model follows NR InH Mixed Office model used in NR-U (TR38.889)
· Traffic model 
· Option 1: R17 sidelink commercial traffic model with periodic model 3 with packet size reduced by a factor of (high: 1; mid: 5; low: 10)
· FFS whether/how the PDB requirement can be captured
· Option 2: FTP model 3 with arrival rate satisfying one of the followings:
· BO Low load: 10%~25%
· BO Mid load: 35%~50%
· BO High load: above 55%
· Option 3: XR cloud gaming model in TR38.838
· FFS whether/how the PDB requirement can be captured
· It is up to each company to use either Option 1 or 2 or Option 3 or mixed of them
· Interference model: 
· Layout option 1: Explicit modelling of NR-U / WiFi transmissions (as per TR38.889)
· Note, for the interference traffic model:
· The same or equivalent traffic model setting as SL-U should be used as much as possible to achieve equal load (e.g., SL-U RAT offered load equal the interfering RAT’s offered load). 
· The same number of traffic flows should be used between SL-U and the interfering RAT (e.g., 10 UEs with 10 flows, and 5 STAs with 2 flows each, one for DL and one for UL)
· Companies should report if they used a different assumption, as an additional evaluation scenario.
· Performance metric: UPT, latency, and PRR which regards the packet whose delay exceeding the remaining PDB as transmission failure. 
· FFS: UE satisfaction/system capacity as section 7.2 in TR 38.838 for XR traffic evaluation
· FFS for groupcast and broadcast
· Fair coexistence criterion between SL-U and the interfering RAT (e.g., according to NR-U TR38.889)

 RAN1#110bis-e meeting
Agreement
In evaluation methodology for commercial deployment scenario for sidelink operation on FR2
· Reuse indoor layout defined for SL-U with pairs topology and without WiFi nodes 
· FFS: total number of UEs deployed in the layout
· Companies should report how UEs are paired
· FFS: whether to consider the cluster-based topology defined for SL-U
· Note: for the evaluation, there is no Uu link in this indoor layout

Agreement
In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, reuse layout option 3 in Section A.2.1.1 of TR 36.843 with 
· Option 1: 7 macro sites with 3 cells per site
· Option 2: a single site
· Companies should report how UEs are paired
· FFS: total number of UEs deployed in the layout
· FFS: whether Uu and PC5 use same carrier
· FFS: ISD for this layout option 3

Agreement
For the indoor layout defined in the evaluation methodology for commercial deployment scenario for sidelink operation on FR2, the total number of UEs is 12 pairs/20 MHz with scaling factors of 1, ½ or 1/3.  

Agreement
For the outdoor layout defined in the evaluation methodology for commercial deployment scenario for sidelink operation on FR2, the number of UEs per cell is 60 with scaling factors of 1, ½ or 1/3. 

Agreement
For the outdoor layout defined in the evaluation methodology for commercial deployment scenario for sidelink operation on FR2, Uu link has different carrier as PC5 in the simulation is the baseline
· Optional: Uu link has same carrier as PC5 in the simulation. 

Agreement
In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, for the outdoor layout, the channel model reuses the procedures and parameters for UMi - Street Canyon specified in TR 38.901. 

Agreement
In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, for the indoor layout, the channel model reuses the procedures and parameters for InH mixed office specified in TR 38.901. 

Agreement
In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, for UE antenna parameters, reuse the antenna element pattern and antenna array configuration for pedestrian UE and cellular UE as in Table 6.1.4-6 and Table 6.1.4-7 of TR 37.885. 

Agreement
In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, consider at least the following parameters: 
· Carrier frequency: 30 GHz
· Sub-carrier spacing: 120 kHz (baseline), 60 kHz (optional)
· Simulation bandwidth: 100 MHz (baseline), 200 MHz (optional)
· UE receiver noise figure: 13 dB (baseline), 10 dB (optional)
· UE Tx power: 23 dBm (EIRP should not exceed 43 dBm)
· UE speed: 3 km/h

Agreement
For the outdoor layout defined in the evaluation methodology for commercial deployment scenario for sidelink operation on FR2, ISD is 200 meters.

Agreement
In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, support at least the following traffic model:
· Option 1: periodic traffic mode 3
· Packet size scaling factor is up to companies’ porting
· Option 2: FTP model 3 with arrival rate satisfying one of the followings:
· BO low load: 10%-25%
· BO mid load: 35%-50%
· BO high load: above 55%
· Packet size is up to companies’ reporting
· Option 3: XR traffic models including cloud gaming, virtual reality, and augmented reality.  
· It is up to each company to use either Option 1 or 2 or 3 or mixed of them. 

Agreement
When reporting the simulation results for sidelink operation on FR2, companies should report the used resource allocation scheme. 
 
Agreement
In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, performance metric includes UPT, latency and PRR which regards the packet whose delay exceeding the remaining PDB as transmission failure. 
·  FFS: UE satisfaction as section 7.2 in TR 38.838 for XR traffic evaluation
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