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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. The related email thread is as below:

[110bis-e-R18-SL-04] Email discussion on SL operation for FR2 by October 19 – Chunxuan (Apple)
· Check points: October 14, October 19
Contact information
Since this meeting is conducted electronically, it has been requested to collect contact information of the delegate(s) who handle this topic from each company during this meeting. You are kindly requested to provide the following contact information.
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Topics for email discussion
Topic #1: Evaluation scenario
Background
Scenarios
For the evaluation methodology of sidelink operation on FR2 licensed spectrum, multiple deployment scenarios are proposed by companies. They are listed below:
· Urban grid scenario as in TR37.885: vivo, CATT, CEWiT, Intel                   
· Highway scenario as in TR37.885: vivo, CATT, CEWiT, Intel            
· Indoor-A scenario as in TR38.808: Nokia, vivo
· Indoor-B scenario as in TR38.808: Nokia       
· Rel-18 SL-U indoor scenario (Option 1 without WiFi nodes) (similar to Indoor-E scenario as in TR38.808): vivo, OPPO, Lenovo, MediaTek, Interdigital, LG, Spreadtrum, Apple, Ericsson, Huawei
· Layout options 1, 3, 5 as in TR36.843: OPPO, Xiaomi, Samsung, LG, Spreadtrum, Apple
· Dense urban with 200m ISD as in TR38.802: Huawei

According to WID, the evaluation methodology for sidelink operation on FR2 licensed spectrum (SL-FR2) is to be updated for commercial deployment scenario. The urban grid and highway scenarios as in TR37.885 are defined for V2X deployment scenario. Since V2X deployment scenario is not in the scope of this objective, and hence it is the FL’s recommendation that these two deployment scenarios are not considered.

Indoor scenarios for SL-FR2 were proposed by many companies, where three different indoor scenarios were mentioned: indoor-A scenario in TR38.808, indoor-B scenario in TR38.808, and Rel-18 SL-U indoor scenario (Option 1 without WiFi nodes). Note that the last scenario is similar to Indoor-E scenario in TR38.808. 

In Rel-18 NR sidelink, the evaluation methodology for SL-U was recently agreed for commercial uses cases. The related agreements are provided in Appendix 6.3. Among the three proposed scenarios, Rel-18 SL-U indoor scenario (Option 1 without WiFi nodes) got most supports. Hence, the Rel-18 SL-U indoor scenario (Option 1 without WiFi nodes) is suggested by FL in Proposal 1-1-a (next section). Without the WiFi nodes, the total number of SL UEs deployed in the layout will be increased, e.g., from 12 as for unicast traffic in SL-U. The actual number can be further discussed, as it may be related to the simulation bandwidth.

Additionally, FL would like to collect companies’ views on whether to reuse indoor-A or indoor-B scenario in TR38.808 in the evaluation methodology, as in Question 1-1. 

Outdoor scenarios for SL-FR2 were also proposed by several companies, where several different outdoor scenarios were mentioned: layout options 1, 3 and 5 as in TR36.843 and Dense urban with 200m ISD as in TR38.802. 

In Rel-17 NR sidelink, the sidelink evaluation methodology study includes the update of reference system deployments, channel models, UE antenna models, traffic models, and performance evaluation metrics for commercial use cases. The related agreements are collected in Appendix 6.1 and 6.2. Among the layout options 1, 3 and 5 as in TR36.843, since layout 3 was considered as mandatory in Rel-17 NR sidelink for commercial use cases, while the other two layouts were considered as optional in Rel-17 NR sidelink, FL suggests focusing on layout option 3 as in TR36.843. Also, the dense urban with 200m ISD in TR38.802 was not agreed as sidelink layout, hence, it is suggested to treat it as lower priority than the layout option 3 as in TR36.843. Hence, layout option 3 in TR36.843 is suggested by FL in Proposal 1-2-a (next section). 

Parameters:
Carrier frequency
Three carrier frequencies of SL-FR2 were proposed by companies:
· 30 GHz: vivo, ZTE, OPPO, Lenovo, LG, Huawei, Apple, Nokia, Ericsson
· 60 GHz: vivo, Nokia   
· 63 GHz: ZTE, Lenovo, LG

The carrier frequency for SL-FR2 of 30 GHz and 63 GHz are used in TR37.885 and the carrier frequency for SL-FR2 of 30 GHz is used in TR38.885. Note that 63 GHz frequency band was initially introduced for ITS operation as in ETSI EN 302 686, which may not fit commercial use cases. Hence, It is FL’s suggestion to prioritize 30 GHz carrier frequency.

The carrier frequency for SL-FR2 of 60 GHz are used in TR38.808. Some company observes there is currently no licensed band around 60 GHz. Hence, it is suggested by FL that the carrier frequency of 30 GHz is used. 

Sub-carrier spacing (SCS)
Two SCS of SL-FR2 were proposed by companies:
· 60 kHz: vivo, ZTE, LG, Lenovo
· 120 kHz: vivo, ZTE, LG, Huawei, Nokia, Lenovo

Considering 60 kHz and 120 kHz are supported SCS for sidelink operation on FR2, FL suggests supporting both of them in the evaluation methodology. However, for the purpose of reduced workload, it is suggested that 120 kHz as mandatory, while 60 kHz as optional.  

Simulation bandwidth
Three sidelink simulation bandwidth values of SL-FR2 were proposed by companies:
· 100 MHz: vivo, Apple, ZTE, OPPO, Samsung, LG, Ericsson, Qualcomm
· 200 MHz: LG, Huawei
· 400 MHz: vivo, Samsung, Nokia, Qualcomm

The sidelink simulation bandwidth of 200 MHz are used in TR37.885 based on carrier frequency of 30 GHz or 63 GHz. The sidelink simulation bandwidth of 100 MHz are used in TR38.885 based on carrier frequency of 30 GHz. The simulation bandwidth of 400 MHz is based on TR38.808 based on carrier frequency of 60 GHz.

If the carrier frequency of 30 GHz is used, then it is preferred to use 100 MHz sidelink simulation bandwidth.  

UE receiver noise figure
Two UE receiver noise figure values of SL-FR2 were proposed by companies:
· 13 dB: ZTE, Apple, Nokia
· 10 dB: ZTE, Apple, Nokia

Both of these numbers are used in TR37.885, where 13 dB is mandatory, and 10 dB is optional. FL thinks the same assumption can be used for SL-FR2. 

Overall, the above suggested parameters are summarized in Proposal 1-3-a. 

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

	Company
	Company proposal related to this issue

	Nokia
	Proposal 1: Reuse evaluation assumptions defined for NR FR2 studies focusing on indoor deployment scenario and follow commercial traffic models and metrics as agreed for SL-U evaluations as a starting point.

	Huawei
	[bookmark: _Ref100650135][bookmark: _Ref101778365][bookmark: _Ref114345803]Proposal 1: The evaluation methodologies of FR2 for NR Uu defined in TR 38.802, NR V2X defined in TR 37.885 and agreements for Rel-17 SL commercial use cases, should be reused as much as possible, with adjustment for sidelink over FR2, where both indoor and outdoor can be considered.
[bookmark: _Ref114930542]Proposal 2: Reuse simulation assumptions on operating frequency and simulation bandwidth as defined in TR 37.885 for sidelink over FR2, where the carrier frequency for FR2 can be 30 GHz and the simulation bandwidth is 200 MHz.
[bookmark: _Ref114930544]Proposal 3: It is recommended to use 120 kHz subcarrier spacing for sidelink over FR2. 
[bookmark: _Ref114931914]Proposal 4: Reuse the value of TX power, i.e, 23 dBm for sidelink over FR2 as defined in TR 37.885.
[bookmark: _Ref114345805][bookmark: _Hlk100782288]Proposal 5: Reuse pairs topology in SL-U for indoor scenarios in the assessment/evaluation for sidelink operation over FR2 licensed spectrum.
· For indoor layout with the size of 120m*80m, the value of maximum distance between communicating peer is 10m for indoor scenarios. 
· The number of UEs is 80 for 200MHz bandwidth. 
[bookmark: _Ref114345808]Proposal 8: Reuse dense urban defined in TR 38.802 for sidelink over FR2 licensed band.
· For the dense urban with 200m ISD, the value of maximum distance between communicating peer for outdoor scenarios is 10m or 30m. 
· Only one site is considered.
· The number of UEs is 60 for 200MHz bandwidth.

	Spreadtrum
	Proposal 1: The commercial use cases supported in SL-U could also be considered for Sidelink FR2.
Proposal 2: Urban macro scenario could also be supported for Sidelink FR2.

	Vivo
	[bookmark: _Ref115356929]Proposal 1: The evaluation methodology defined in TR37.885 can be the start point for the evaluation of FR2-1 in lincensed spectrum.
[bookmark: _Ref115454811]Proposal 2: Confirm the evaluation model defined in TR38.808 for B52.6G as the start point for the evaluation of sidelink operating on FR2-2.
[bookmark: _Ref115454816]Proposal 3: Select the indoor scenario as the baseline for the FR2-2 evaluation of sidelink.
[bookmark: _Ref115454823]Proposal 4: The network topology shown in Figure 1 should be introduced to the methodology as baseline and that in Figure 2 can be considered as optional.
[bookmark: _Ref115356933]Proposal 5: The subcarrier space should be introduced to the methodology to align the simulation paramters.

	ZTE
	[bookmark: _Toc115378385][bookmark: _Toc115429957]For the deployment scenario of SL FR2
[bookmark: _Toc115429958][bookmark: _Toc115378386]At least support the NR InH Mixed Office layout, where the simulation assumptions in Table 2 can be used；
[bookmark: _Toc115378387][bookmark: _Toc115429959]	FFS: the support of general scenarios defined in TR 36.843
Proposal 3:	The following fundamental assumptions are considered in SL-FR2 evaluations：
•	Carrier frequency：30 or 63 GHz
•	UE Tx power：23 dBm for 30 GHz, 21 dB baseline for 63 GHz, 27 dBm optional for 63 GHz. For both 30 and 63 GHz, EIRP should not exceed 43 dBm
•	UE receiver noise figure：13 dB (baseline), 10 dB (optional)
•	SL simulation bandwidth (MHz)：100 MHz for 30 or 63 GHz
•	SCS: 60 or 120 kHz

	OPPO
	Proposal 1: The evaluation methodology updated for commercial use cases from Rel-17 eSL should be used as the baseline for SL operation in FR2.
Proposal 2: For carrier frequency and simulation bandwidth, 30GHz and 100MHz should be supported respectively for SL operation in FR2.

Proposal 3: For commercial scenario, the following layout should be supported:
- Indoor scenario (baseline): Scenario 1-Option 1 from SL-U (remove interference nodes)
[image: ]
· a = 80m, b = 120m
· UE dropping: 60 SL UE pairs for 100MHz
- Outdoor scenario (optional): Option 3 in TR 36.843: Urban macro (500m ISD) (all UEs outdoor)
· UE dropping as in Table A.2.2.1-1


	CATT
	[bookmark: OLE_LINK14]Proposal 1: Regarding the scenarios for enhanced sidelink operation on FR2 licensed spectrum:
· V2X scenarios can be divided into the following categories:
· Vehicles Platooning
· Advanced Driving
· Extended Sensors 
· Remote Driving
· The impact of FR2 licensed spectrum on each of the preceding scenarios should be studied.
Proposal 6: The UE dropping and mobility modeling Option A defined in TR 37.885 for both highway scenario and urban grid scenario can be used for the study of sidelink enhancement for FR2 licensed spectrum.

	Intel
	Proposal 1: [bookmark: _Hlk115036361]
· Define evaluation methodology only for FR2-1
Proposal 2: [bookmark: _Hlk115036314]
· Use FR2-1 SLS evaluation methodology defined in 37.885 as a starting point

	JHU
	Proposal 1: Consider the FR2 sidelink in the Urban scenario. Use representative values for the number of devices, device density and device mobility in this scenario.
Proposal 2: Consider the FR2 sidelink in the Indoor scenario. Use representative values for the number of devices, device density and device mobility in this scenario.
Proposal 3: Consider the FR2 sidelink in the PAN scenario. Use representative values for the number of devices, device density and device mobility in this scenario.
Proposal 4: Consider the FR2 sidelink in the Device-to-Device Backhaul scenario. Use representative values for the device mobility, device heights, and device mobility, where applicable.
Proposal 5: Consider the FR2 sidelink in the Device-to-Device Disconnected Network scenario. Use representative values for the number of devices and device mobility in this scenario.

	Xiaomi
	Proposal 1: Use the existing agreements in Rel-17 SL WI on deployment scenario for commercial use cases as the baseline, with necessary update on carrier frequency, bandwidth, antenna pattern, etc.
- FFS whether additional deployment scenario is needed.

	Lenovo
	Proposal 1: Reuse the agreed indoor layout in SL-U without the deployment of Wi-Fi node for commercial use cases for SL-FR2.
Proposal 2: On the evaluation assumptions for SL-FR2, we suggest following aspects:
· Carrier frequency: 30GHz and 63 GHz
· Reuse the antenna modeling defined in 37.885
· Reuse NR InH Mixed office model with carrier frequency of 30GHz and 63GHz defined in 38.901
· Reusing the agreed traffic model in SL-U for SL-FR2 evaluation including
· R17 sidelink commercial traffic model with periodic model 3 with packet size reduced by a factor of (high: 1; mid: 5; low: 10)
· 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%
· XR cloud gaming model in TR38.838
· The performance metric including UPT, latency, PRR and RSRP between TX UE and RX UE.

	LG
	Proposal 1: The evaluation methodology defined in Rel-17 [2] with the clarifications below is the baseline for the commercial deployment scenario for SL operation on FR2.
· Carrier frequency 
· 30 GHz, [63 GHz]
· Simulation bandwidth
· 100 MHz, [200 MHz]
· Sub-carrier spacing
· 120 KHz, [60 KHz]
· In-band emission model
· Vehicle UE 
· Reuse Table 6.4.2.3.3-1 in Section 6.4.2.3.3 of TS 38.101-2
·  Handheld UE (or Pedestrian UE)
· Reuse Table 6.4.2.3.4-1 in Section 6.4.2.3.4 of TS 38.101-2
· UE pairing for Unicast
· Reuse what is defined in Section 6.1.5 of TR 37.885
Proposal 2: The evaluation methodology defined for SL-U in Rel-18 [3] can be optionally considered, but further discussion is needed at least on how many SL UE pairs of Unicast are dropped.


	MediaTek
	[bookmark: _Ref115434613]Proposal 1: The evaluation methodology for SL FR2 shall focus on the commercial use case.
[bookmark: _Ref115434617]Proposal 3: The evaluation methodology in SL-U and TR38.808 can be as a baseline for the SL FR2 evaluation discussion.
[bookmark: _Ref115434276]Proposal 4: For SL FR2 deployment scenario, the agreed SL-U deployment scenario or the scenario Indoor-E as defined in TR38.808 can be as a baseline.
[bookmark: _Ref115434625]Proposal 5: For SL FR2, the indoor layout scenario with pair-based topology is used for evaluation deployment scenario.
· The same Indoor layout size, e.g., 80m*100m, is reused for SL FR2 evaluation.
· Only one operator or RAT is considered for the SL FR2 evaluation
· The number of total UE pairs for SL FR2 evaluation is suggest twice larger than SL-U pair, e.g., 6 pairs shall be configured for SL FR2
· [bookmark: _Ref115434628]The UE’s position in the indoor is random configured.
Proposal 6: Further discuss whether it is feasible to evaluate the cluster-based topology for SL FR2 deployment scenario. If it is feasible, the SL-U cluster-based scenario can be as a baseline for SL FR2.

	Apple
	Proposal 1: 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 7 macro sites with 3 cells per site. 

Proposal 2: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, reuse indoor layout defined for sidelink operation on unlicensed spectrum with option 1 of sidelink UE dropping and association.
· A total number of 24 UEs is to be deployed in the layout.

Proposal 3: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, consider the following parameters modification: 
· Carrier frequency: 30 GHz
· Simulation bandwidth: 100 MHz
· UE receiver noise figure: 13 dB (baseline), 10 dB (optional)

	Interdigital
	Proposal 1: Adopt the indoor deployment used in SL-U as a baseline for SL FR2:
· Consider updating the number of SL pairs of UEs based on FR2 carrier BW
· SL UEs are uniformly distributed in the deployment area
· Reuse the Tx-Rx association model defined in TR 37.885 with updated association distance for SL FR2

	Samsung
	Proposal 1: For evaluation of commercial deployments in SL FR2, the carrier frequency is 30 GHz.
Proposal 2: For evaluation of commercial deployments in SL FR2, evaluate the following system bandwidth options 100 MHz at 60 kHz SCS and 400 MHz at 120 kHz SCS.
Proposal 3: For evaluation of commercial deployments in SL FR2, use a hexagonal grid with 7 macro sites and 3 sectors per macro site with wrap around. The ISD is 500m with all UEs outdoor.
Proposal 4: For evaluation of commercial deployments in SL FR2, there are a total of 150 UEs per cell. The UEs are drop randomly and uniformly throughout the simulated geographical area.
Proposal 5: For evaluation of commercial deployments in SL FR2, UEs have a speed of 3 km/hr.
Proposal 6: For evaluation of commercial deployments in SL FR2, UEs have a maximum transmit power of 23 dBm.

	Qualcomm
	Proposal 5: For the link-level evaluation of FR2 SL commercial use cases, the simulation assumptions in the following table can be considered as baseline.

	CEWiT
	Proposal 3: In Rel-18 SL beam enhancement in FR2, Highway and Urban grid scenarios can be used for evaluation purpose.
Proposal 4: In Rel-18 SL beam enhancement in FR2, the evaluation parameters for V2X scenario can be reused from 37.885 as shown in Table 2.
· Additional parameters can be provided by company.

	Ericsson
	[bookmark: _Toc115452166]Proposal 1: The evaluation methodology for SL in FR2 uses the evaluation methodology for SL unlicensed and for commercial use cases in Rel-17 and as a starting point.
[bookmark: _Toc115452167]Proposal 2: Indoor layout used in SL-U is used for evaluating SL in FR2.
[bookmark: _Toc115452168]Proposal 3: RAN1 to focus on pairs topology for evaluating SL in FR2. Details are FFS.
[bookmark: _Toc115452169][bookmark: _Toc115452170]Proposal 4: 30 GHz is used as the carrier frequency for SL in FR2.
Proposal 5: The baseline for system bandwidth in SL FR2 is 100 MHz. FFS other optional values.



[Closed] First round discussions
Proposal 1-1-a
Proposal 1-1-a: 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

	Company
	Yes or No
	Comments

	ZTE,Sanechips
	Yes
	

	OPPO
	Yes
	

	Intel
	Yes
	

	Ericsson
	Yes
	

	Nokia, NSB
	Yes
	Resource allocation assumption for indoor scenario needs to be clarified (e.g., random resource selection).

	JHU APL
	No
	SL-U power levels are very low and therefore range is limited; coverage could be better with FR2; example indoor scenarios could be airports, train stations, and indoor stadiums – rectangular area of 100m x 150m 

	InterDigital
	Yes
	

	CATT/GOHIGH
	Yes
	

	Samsung
	Yes
	To avoid any misunderstanding, it would be good to refer to a document

	Transsion
	Yes
	

	Spreadtrum
	Yes
	

	Huawei, HiSilicon
	Yes
	Agree to reuse pairs topology in SL-U for indoor scenarios in the evaluation for SL FR2 licensed spectrum. 
For indoor layout with the size of 120m*80m, we suggest 80 UEs derived from the total number of UEs of 200MHz bandwidth deployed in SL-U with scaling factor of 1/3. 

	Vivo
	Yes
	Reusing the indoor layout for SL-U can reduce the work load for the methodology definition 

	Xiaomi
	Yes
	

	Lenovo
	Yes
	

	Qualcomm
	Yes
	

	CEWiT
	Yes
	

	MTK
	Yes with suggestion
	Regarding the scenario topology, the cluster-based topology can be used in some cases, e.g., considering the head TX UE and RX UEs have different UE capability and RX UEs can use a coarse beam to receive a TX UE’s finer beam. We are open to discuss it and suggest adding an FFS as following:

Proposal 1-1-a: 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
· FFS: whether to consider the cluster-based topology if TX UE and RX UEs have different UE capability.




Proposal 1-2-a
Proposal 1-2-a: 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 7 macro sites with 3 cells per site. 

	Company
	Yes or No
	Comments

	ZTE,Sanechips
	Yes
	

	OPPO
	Yes
	

	Intel
	Yes
	

	Ericsson
	No
	In our view, for commercial cases and SL FR2, we should focus on indoor scenarios.

	Nokia, NSB
	Yes
	Resource allocation assumption for outdoor scenario needs to be clarified (e.g., mode 1). Also, it needs to be clarified whether Uu is included in the simulation (e.g., in case of SL relay use case) and if so, whether Uu and PC5 use the same carrier and therefore may be subject to cross-interference.

	JHU APL
	Yes
	Useful for outdoor festivals, sports stadiums, etc.

	InterDigital
	No
	Same view with Ericsson. Our focus should be indoor scenario.

	CATT/GOHIGH
	Yes
	

	Samsung
	Yes
	

	Transsion
	Yes
	

	Spreadtrum
	Yes
	

	Huawei, HiSilicon
	Ok to define  outdoor but suggest using different layout
	It might not appropriate to reuse layout option 3 directly for FR2, although it is accepted in Rel-17 which is specified for FR1.
· The pathloss in FR2 is much more severe than FR1, directly reusing the Urban macro with 500m ISD for outdoor commercial case for SL-FR2 is too large to consider SL interference in FR2. Additionally, sidelink system is target for short distance transceiver pairs, the issue on coverage is not as demanding as Urban macro.
· It is not necessary to consider as many as 7 macro sites. The intention to have more sites in Uu is to simulate the inter-cell interference. However, evaluation in SL focuses on UEs other than BS and beam interference is limited in such high loss case.
· Too large simulation layout would result in too large number of simulated UEs, which consumes unnecessary simulation effort.
NR Uu FR2 has defined dense urban scenario with 200m ISD and we propose to reuse such layout for SL-FR2, with considering only one site given there is no need to consider inter cell interference for SL-FR2.

	vivo
	Yes
	Alternatively, the urban scenario defined for V2X use case can also be reused for the commercial scenario to align the layout for the two use cases.

	Xiaomi
	OK
	We are also fine with HW suggestion to reduce the simulation layout.

	Lenovo
	No
	We prefer to focus on indoor scenarios.
Outdoor deployment is only supported if it is specifically defined for FR2.

	Qualcomm
	No
	As Huawei commented, urban macro with 500m ISD may not be a typical deployment for FR2. We think dense urban is more suitable for FR2 evaluation. Note that dense urban has mainly been assumed for FR2 evaluation in the XR study (TR 38.838) and Rel-18 NR duplex evolution.

	CEWiT
	Yes
	

	MTK
	Comments
	Actually, we have the similar view with Ericsson, Interdigital and Lenovo that the SL FR2 evaluation should focus on indoor scenario for commercial use case as agreed in SL-U. If majority views support the outdoor scenario, we can live with it and slightly prefer indoor case as a baseline scenario and outdoor case as an optional scenario.



Proposal 1-3-a
Proposal 1-3-a: 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
· UE receiver noise figure: 13 dB (baseline), 10 dB (optional)

	Company
	Yes or No
	Comments

	ZTE,Sanechips
	Yes
	

	OPPO
	Yes
	

	Intel
	Comments
	Given that there is currently no licensed spectrum available in FR2-2, we do not see any need to simulate or consider 120 kHz SCS. Therefore, our preference is to consider 60 kHz as baseline.

	Ericsson
	Yes
	

	Nokia, NSB
	Yes
	Add TX power: 23 dBm (EIRP should not exceed 43 dBm)
Add UE speed: 3 km/h

	JHU APL
	Yes
	

	InterDigital
	Yes
	

	CATT/GOHIGH
	yes
	

	Samsung
	Comment
	Add 400 MHz as an optional simulation BW.

	Transsion
	Yes
	

	Spreadtrum
	Yes
	

	Huawei, HiSilicon 
	Yes for the most but suggest to have 200MHz simulation bandwidth
	· Agree to 30GHz carrier frequency, 120KHz SCS, and 13 dB (baseline), 10 dB (optional) UE receiver NF
· Support 200MHz simulation bandwidth: 
· XR service, a particularly demanding application for NR, could be considered a typical use case operating in FR2 spectrum, of which a key requirement is to increase sidelink data rate and expand the applicability of sidelink to commercial use cases. On the basis, it requires larger bandwidth to satisfy the requirement.
· In FR1, it already supports the maximum bandwidth of 100MHz. If 100MHz is reused in FR2, the benefits brought by larger band cannot be simulated. Note, in FR2, bandwidth is no longer a limitation.
Therefore, it should enlarge the simulation bandwidth in FR2 and we suggest to reuse 200MHz bandwidth for 30G in 37.885.

	Vivo
	Yes, with comment
	60GHz can be considered as an optional carrier frequency for the evaluation.

	Xiaomi
	Yes
	

	Lenovo
	Yes
	

	Qualcomm
	Yes
	Other bandwidths, such as 400MHz, can be optionally considered.

	CEWiT
	Yes
	

	MTK
	Yes
	



Questions
Question 1-1: Do you agree to (additionally) reuse indoor-A or indoor-B scenario in TR38.808 in the evaluation methodology?

	Company
	Yes or No
	Comments

	Ericsson
	No
	In our view, we can focus on the indoor scenario defined in SL-U for commercial deployments.

	Nokia, NSB
	Yes
	In addition to indoor scenario from Proposal 1-1-a, indoor-B scenario can be included as an optional scenario for evaluation of beam management without interference.

	JHU APL
	No
	The scenarios covered in the previous proposals are sufficient.

	InterDigital
	No
	Same view with Ericsson. We should focus on indoor scenario.

	Samsung
	No
	Prefer not to include

	Huawei, HiSilicon
	No
	Both SL-U and FR2 are considered for commercial use cases, so many defined simulation parameter for SL-U can be borrowed in FR2. As for indoor scenario, the Rel-18 SL-U indoor scenario (Option 1 without WiFi nodes) have been well discussed and agreed. Therefore, we support to reuse it to reduce discussion effort and save simulation workload.

	vivo
	Yes
	We can accept either the layout of indoor-A defined in TR38.808 and/or the indoor layout defined for SL-U.

	Lenovo
	No
	Prefer not to include.

	Qualcomm
	No
	We are okay with the proposal, as long as we keep it optional.

	MTK
	No
	Share the similar view with Ericsson and InterDigital.




[Active] Second round discussions
Proposal 1-1-b
In the first round discussion, 17 out of 18 companies support the proposal. 

JHU APL thinks SL-U power levels are very low and therefore range is limited. Coverage could be better with FR2 and a larger rectangular area of 100m x 150m is proposed. According to FL, the pathloss of FR2 is generally larger than the pathloss of FR1. Hence is fine to reuse the smaller rectangular area (i.e., 120m x 80m). 

@ Nokia: In general, the resource allocation schemes are not assumed in the evaluation methodology. This also address your comments in Section 3.6.  

@Samsung: We could cite RAN1 #110 meeting for the agreed SL-U layout. See the modification. 

@MTK: It was mentioned by some company that the UEs in cluster topology may be considered as wearable and smart-home devices, which in practice does not equip for supporting beam-based FR2 operation due to hardware complexity and cost. Hence, cluster topology is not considered.  

@ZTE: for the comments in Section 3.6, the main consideration is the pair of UEs. Like in SL-U, we could let companies report how UEs are paired. See the modification. 

Proposal 1-1-b: 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 as in RAN1 #110 meeting
· FFS: total number of UEs deployed in the layout
· Companies should report how UEs are paired


	Company
	Yes or No
	Comments

	
	
	

	
	
	



Proposal 1-2-b
In the first round discussion, 13 out of 18 companies support the proposal in principle. 

4 (Ericsson, Interdigital, Lenovo, MTK) out of 18 companies think that SL-FR2 should focus on indoor scenarios, and hence outdoor scenarios are not supported. However, majority of the companies support outdoor scenario, while some mentioned the existence of applications where SL-FR2 is used in outdoor scenario (e.g. Pokemon GO, interactive advisements). Considering that, it is suggested keeping the proposal for further discussion online. 

2 (Huawei, Qualcomm) out of 18 companies mention the ISD of 500 meters is too large to consider SL interference in FR2. If ISD of 500 meters with denser UE dropping and with the existing UE pairing scheme as in TR36.843 Section A.2.1.1.1, then it may be effectively similar to ISD of 200 meters. Here, we could discuss the number of UEs deployed in the layout. Please see modification. 

Huawei additionally mentions that it is unnecessary to consider 7 macro sites since inter-cell interference is limited. Instead, a single site is used for the ease of simulations. We could consider this as an option. Please see the modification. 

Proposal 1-2-b: 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  
· FFS: total number of UEs deployed in the layout


	Company
	Yes or No
	Comments

	
	
	

	
	
	



Proposal 1-3-b
In the first round discussion, 16 out of 18 companies support the proposal in principle. 

@ Intel: It should be mentioned that even in FR2-1, 120 kHz SCS is supported. In Rel-16 NR SL, the basic UE SL feature (e.g., FG15-1) mentioned to support 120 kHz SCS for FR2. For the sake of progress, we could consider both 120 kHz and 60 kHz SCS are supported. See the modification. 

@ Nokia: added UE Tx power and UE speed. See the modification. 

@Samsung, Huawei, Qualcomm: Since 400 MHz simulation bandwidth is proposed in TR38.808 based on carrier frequency of 60 GHz. It may be too much for the carrier frequency of 30 GHz. As a compromise, we could add 200 MHz simulation bandwidth as an option, as it is agreed in TR37.885. See the modification. 

@vivo: Some company observes there is currently no licensed band around 60 GHz. Hence, it is suggested by FL that the carrier frequency of 30 GHz is used. 

Hence, Proposal 1-3-b is modified as follows:

Proposal 1-3-b: 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


	Company
	Yes or No
	Comments

	
	
	

	
	
	



Response to Question
In the first round discussion, 8 out of 10 companies are fine without additional indoor scenarios beyond that for SL-U. 

@ vivo: since indoor layout for SL-U is already captured in Proposal 1-1-b, it is fine to avoid the indoor-A scenario.

@Nokia: majority of the companies prefer not to introduce additional scenario. Hope it is fine for you to focus on the indoor scenario for SL-U. 

Topic #2: Channel model
Background
For the channel model of sidelink operation on FR2 licensed spectrum, the following are proposed by companies.
· Indoor mixed office as in TR38.901: vivo, Apple, ZTE, OPPO, Lenovo, MediaTek, Interdigital, Qualcomm, Nokia, Ericsson, Huawei, HiSilicon
· Channel model as in TR36.843 (Section A.2.1.2) by reusing each component of channel model in TR38.901: LG, OPPO, Xiaomi
· UMa as in TR38.901: CATT, Qualcomm, Apple, Samsung
· UMi as in TR38.901: Huawei, Qualcomm
· Rural as in TR38.901: CATT
· Channel models as in TR37.885: vivo, CATT, CEWiT, Intel 

Some channel models are associated with the scenarios. Since the urban grid and highway scenarios from TR37.885 are for V2X use cases, which are not considered in the scope, the corresponding channel models as in TR37.885 are not considered for commercial use cases. 

In TR38.901, channel models are defined for multiple scenarios, including UMa, rural, indoor mixed office, etc. Since the channel mode specified in TR38.901 is applicable for 0.5-100 GHz, FL thinks the corresponding procedures and parameters of pathloss, LOS probability, O2I penetration loss, shadowing, as well as fast fading specified in TR38.901 could be reused for SL-FR2.

Associated with Proposal 1-1-a, for indoor scenario, the channel model for InH mixed office as in TR38.901 could be reused. 

Associated with Proposal 1-2-a, for outdoor scenario, we could reuse the agreement in Rel-17 sidelink (cf Appendix 6.1). Specifically, reuse the parameters of “Channel models” specified in Section A.2.1.2 of TR36.843 with the following modification: each component of channel model reuses what is specified in TR38.901. 

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

	Company
	Company proposal related to this issue

	Nokia
	Proposal 1: Reuse evaluation assumptions defined for NR FR2 studies focusing on indoor deployment scenario and follow commercial traffic models and metrics as agreed for SL-U evaluations as a starting point.

	Huawei
	[bookmark: _Ref100650159][bookmark: _Ref114345807]Proposal 6: Reuse InH mixed office pathloss model as defined in TR 38.901 for indoor scenario as SL-U.
Proposal 7: Reuse LOS probability for indoor Mixed-office defined in TR 38.901 as SL-U.
[bookmark: _Ref114345809]Proposal 9: Reuse channel model for UMi - Street Canyon as defined in TR 38.901 for outdoor scenario.

	Vivo
	[bookmark: _Ref115454832]Proposal 6: The channel model generation procedure and parameters for the indoor scenario defined in TR38.901 can be reused for the link between SL UE and other UE or control node from different RAT.

	ZTE
	Proposal 2:	In the evaluation of SL FR2, the NR indoor mixed office channel model defined in TR 38.901 is re-used for the NR inH Mixed Office scenario.

	OPPO
	Proposal 4: Channel model from R17 eSL can be reused for SL operation in FR2

	CATT
	Proposal 3: Regarding the channel model for enhanced sidelink operation on FR2 licensed spectrum:
Channel model defined in TR37.885 and TR38.901 can be reused as much as possible.
A suitable channel model for the highway scenario needs to be proposed.
Proposal 4: Define vehicle dimensions as provided in Table 8 for V2X evaluations.

	JHU
	Proposal 6: Study modification of scenario parameters to update FR2 sidelink evaluation methodology as it pertains to channel model calibration. The parameter updates include BS height modified to UT height, minimum BS-UT distance values modified to minimum UT-UT distance values, and BS power values modified to UT power values.

	Xiaomi
	Proposal 2: Use the channel models specified in TR 36.843 with each component updated as specified in TR 38.901.

	Lenovo
	Proposal 2: On the evaluation assumptions for SL-FR2, we suggest following aspects:
· Carrier frequency: 30GHz and 63 GHz
· Reuse the antenna modeling defined in 37.885
· Reuse NR InH Mixed office model with carrier frequency of 30GHz and 63GHz defined in 38.901
· Reusing the agreed traffic model in SL-U for SL-FR2 evaluation including
· R17 sidelink commercial traffic model with periodic model 3 with packet size reduced by a factor of (high: 1; mid: 5; low: 10)
· 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%
· XR cloud gaming model in TR38.838
· The performance metric including UPT, latency, PRR and RSRP between TX UE and RX UE.

	MediaTek
	[bookmark: _Ref115434634]Proposal 8: The InH open office channel model defined in TR38.808 is recommended for SL FR2 evaluation.

	Apple
	Proposal 4: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, 
· For the outdoor layout, the channel model reuses the parameters for UMa specified in TR 38.901.
· For the indoor layout, the channel model reuses the parameters for InH mixed office specified in TR 38.901. 

	Interdigital
	Proposal 4: Reuse the indoor channel model used in SL-U included in TR 38.901.

	Samsung
	Proposal 8: For evaluation of commercial deployments in SL FR2, use the channel model parameters of urban macro (UMa) as described in TR 38.901 with .

	Qualcomm
	Proposal 1: For the system-level evaluation of FR2 SL commercial use cases, the dense urban (UMa/UMi-street canyon) and indoor hotspot (InH) scenarios in Section 7.2 of TR 38.901 are used as baseline. For other detailed parameters, the values in the following table can be considered as baseline.

	Ericsson
	[bookmark: _Toc115452172]Proposal 7: NR InH Mixed Office model specified in TR 38.901 is used for evaluating SL in FR2.



[Closed] First round discussions
Proposal 2-1-a
Proposal 2-1-a: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, 
· For the outdoor layout, the channel model reuses 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. 
· For the indoor layout, the channel model reuses the procedures and parameters for InH mixed office specified in TR 38.901. 


	Company
	Yes or No
	Comments

	ZTE, Sanechips
	Yes
	

	OPPO
	Yes
	

	Intel
	Yes
	

	Ericsson
	Yes
	

	Nokia, NSB
	Yes
	

	JHU APL
	Yes
	

	InterDigital
	Yes
	

	CATT/GOHIGH
	Yes
	

	Samsung
	Yes
	

	Transsion
	Yes
	

	Spreadtrum
	Yes
	

	Huawei, HiSilicon
	Yes for indoor layout, 
Comments on outdoor layout
	· For the indoor layout, we agree to InH mixed office specified in TR 38.901.
· For outdoor scenario, the logic should be clarified. If each component is going to reuse that specified in 901, why we do not simply say reusing the channel model(s) in 901, and there are many channel models specified in 901, like UMi or Uma etc., so which one is used? 
· we support dense urban with 200ISD dropping model rather than the layout option 3 in Section A.2.1.1 of TR 36.843 with 7 macro sites with 3 cells per site, the reasons are as provided in proposal 1-2-a. Accordingly, we propose to reuse channel model for UMi - Street Canyon as defined in TR 38.901 for outdoor scenario.
· I also add our company name to support the indoor channel model, which is missing in the background section before.  

	vivo
	Yes
	

	Xiaomi
	Yes
	

	Lenovo
	Yes
	

	Qualcomm
	Yes
	

	CEWiT
	Yes
	

	MTK
	Yes
	



[Active] Second round discussions
Proposal 2-1-b
In the first round discussion, 17 out of 18 companies support the proposal. 

@Huawei: Section A.2.1.2 of TR36.843 specifies the framework of channel model, which does not fully follow TR38.901. Since this channel model has already been agreed in Rel-17 NR SL for commercial use cases, it could be reused. 

Hence, Proposal 2-1-b remains the same as Proposal 2-1-a. 

Proposal 2-1-b: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, 
· For the outdoor layout, the channel model reuses 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. 
· For the indoor layout, the channel model reuses the procedures and parameters for InH mixed office specified in TR 38.901. 

	Company
	Yes or No
	Comments

	
	
	

	
	
	



Topic #3: Antenna model
Background
For UE antenna model of sidelink operation on FR2 licensed spectrum, the following are proposed by companies: 
· Vehicle UE (Option 1) as in TR37.885: vivo, CATT         
· Pedestrian UE and cellular UE as in TR37.885: ZTE, OPPO, Interdigital, Samsung, Huawei, Apple, Ericsson
· Table A.2.1-4 as in TR38.802: Nokia

Since the vehicle UE is not considered in commercial use cases, FL suggests not considering vehicle UE antenna model as in TR37.885. The UE antenna model defined in TR38.802 is mainly considered for the communication between UE and gNB, which implies not every configuration fits sidelink operation. 

Actually, the antenna array configuration for pedestrian UE and cellular UE in Table 6.1.4-7 of TR37.885 is based on Config (1) plus Config (a) of Table A.2.1-4 as in TR38.802. The antenna element pattern for pedestrian UE and cellular UE as in Table 6.1.4-6 of TR37.885 is equal to Table A.2.1-8 of TR38.802. 

Hence, it is recommended by FL to reuse the antenna model for pedestrian UE and cellular UE as in Tables 6.1.4-6 and 6.1.4-7 as in TR37.885 is reused. This is in Proposal 3-1-a. 

For the given UE antenna model, OPPO additionally propose to define UE analog beam steering. FL would like to collect companies’ views on the UE analog beam steering, as in Question 3-1. 

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

	Company
	Company proposal related to this issue

	Nokia
	Proposal 1: Reuse evaluation assumptions defined for NR FR2 studies focusing on indoor deployment scenario and follow commercial traffic models and metrics as agreed for SL-U evaluations as a starting point.

	Huawei
	[bookmark: _Ref100650162]Proposal 12: Reuse antenna model as defined in TR 37.885.
[bookmark: _Hlk114675568]Baseline Tx/Rx: (M, N, P, Mg, Ng) = (2, 4, 2, 1, 2), dH = dV = 0.5 λ,Θmg,ng=90°, Ω0,1=Ω0,0+180°, (dg,H, dg,V)=(0,0).

	Vivo
	[bookmark: _Ref115454836]Proposal 7: The antenna model option 1 defined in TR37.885 should be taken as baseline.
[bookmark: _Ref115454840]Proposal 8: Capture the antenna model in table 1 to the methodology in the FR2 evaluation.

	ZTE
	Proposal 5:	For the antenna configuration of SL-FR2 evaluations, the P-UE and cellular UE antenna characteristics in table 5 and 6 can be re-used.
•	FFS:TXRU mapping

	OPPO
	Proposal 5: The antenna model defined for pedestrian and cellular UE in TR 37.885 should be reused for SL operation in FR2. 
Proposal 7: For direction of UE analog beam steering, the following parameters are supported:
· Azimuth angle: [-3*pi/8, -pi/8, pi/8, 3*pi/8]
· Zenith angle: [pi/4, 3*pi/4]

	JHU
	Proposal 8: Multi-panel antennas that can be used for digital beamforming should be considered in the evaluation model and the simulation results.

	Apple
	Proposal 5: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, for UE antenna parameters, reuse  
· Antenna height in Table 6.1.4-1 in TR 37.885
· Antenna element pattern for pedestrian UE and cellular UE in Table 6.1.4-6 in TR 37.885
· Antenna array configuration for pedestrian UE and cellular UE in Table 6.1.4-7 in TR 37.885. 

	Interdigital
	[bookmark: _Hlk101966763]Proposal 3: Reuse pedestrian antenna configuration defined for FR2 included in TR. 37.885.

	Samsung
	Proposal 7: For evaluation of commercial deployments in SL FR2, reuse the antenna element pattern and antenna array configuration of pedestrian and cellular UEs as described in Table 6.1.4-6 and Table 6.1.4-7 of TR 37.885.

	Ericsson
	[bookmark: _Toc115452173]Proposal 8: For SL FR2, the antenna array configuration included in TR 37.885 for pedestrian UE is used as a starting point.



[Closed] First round discussions
Proposal 3-1-a
Proposal 3-1-a: 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 TR37.885. 

	Company
	Yes or No
	Comments

	ZTE,Sanchips
	Yes
	

	OPPO
	Yes
	

	Intel
	Yes
	

	Ericsson
	Yes, with comment
	In our view, it is only necessary to re-use the antenna configuration for the pedestrian UEs.

	Nokia, NSB
	Yes
	

	JHU APL
	No
	Antenna panels in this table are 2x4 elements on each side, which is 1cm x 2cm.  This is a very small antenna size.  To enhance performance, next-generation UEs can be designed with more panels and more antenna elements per panel.  Propose 2 panels, 2x4 elements each, on each side of the UE (2,4,2,2,2).

	InterDigital
	Yes
	

	CATT/GOHIGH
	Yes
	

	Samsung
	Yes
	

	Transsion
	Yes
	

	Spreadtrum
	Yes
	

	Huawei, HiSilicon
	Yes
	During Rel-16 V2X SI, simulation assumptions on antenna model for sidelink over FR2 have been defined in TR 37.885, and they can be directly reused in SL-FR2 to avoid repeated definition.

	vivo
	No
	In our opinion, the antenna model defined in TR38.808 can be regarded as the start point for the evaluation.

	Xiaomi
	Yes
	

	Lenovo
	Yes
	

	Qualcomm
	Yes
	

	CEWiT
	Yes
	

	MTK
	Yes
	



Question
Question 3-1: Do you think the direction of UE analog beam steering needs to be defined for evaluation methodology?

	Company
	Yes or No
	Comments

	ZTE,Sanechips
	No
	Prefer to leave to companies’ report if needed

	OPPO
	Yes
	Companies should make a common configuration to compare simulation results.

	Intel
	No
	As mentioned by other companies we would prefer to leave this up to companies to report.

	Ericsson
	No
	This can be left up to the decision of the companies.

	JHU APL
	No
	This should be up to the discretion of the companies.

	
InterDigital
	No
	

	Samsung
	
	We can leave for companies to report

	Transsion
	
	We can leave it to companies’ report

	Huawei, HiSilicon
	No
	Have not justified why such parameter should be considered in sidelink simulation.

	vivo
	No
	Each company provides the UE analog beam steering configuration in the simulations

	Xiaomi
	
	It can be up to companies report

	Lenovo
	No
	Leaving it up to companies is preferred.

	Qualcomm
	No
	Up to each company’s report

	CEWiT
	No
	Prefer to leave to companies to have their own algorithms.

	MTK
	No
	Considering the different TX UE and RX UEs capabilities, we share the similar view with majority views that it can leave for companies to report, especially c



[Active] Second round discussions
Proposal 3-1-b
In the first round discussion, 16 out of 18 companies support the proposal. 

@ Ericsson: the antenna configuration is same for pedestrian UE and cellular UE according to Table 6.1.4-7 of TR37885.  

@JHU APL: Considering that the antenna array configuration for pedestrian UE/cellular UE has already agreed in TR37.885, it is suggested to reuse the agreed configuration.

@vivo: The antenna model in TR38.808 is more suitable for FR2-2. Since only 30 GHz is assumed, we could just reuse the antenna model in TR37.885. 

Hence, Proposal 3-1-b remains the same as Proposal 3-1-a. 

Proposal 3-1-b: 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 TR37.885. 


	Company
	Yes or No
	Comments

	
	
	

	
	
	



Response to Question
In the first round discussion, 14 out of 15 companies do not think the direction of UE analog beam steering needs to be defined. Instead, it is left for companies’ report. 

As majority companies mentioned this can be the decision of companies. It is suggested not to define the direction of UE analog beam steering in the evaluation methodology for SL-FR2.

Topic #4: Traffic model
Background
For traffic model of sidelink operation on FR2 licensed spectrum, the following are proposed by companies: 
· Periodic traffic model 3 as in TR37.885: vivo, Apple, ZTE, OPPO, CATT, Xiaomi, Lenovo, MediaTek, Interdigital, Samsung, Qualcomm, Nokia, Ericsson
· Aperiodic traffic model 2 as in TR37.885: vivo, CATT, Interdigital
· FTP model 3 as in TR36.872: vivo, Apple, ZTE, OPPO, Xiaomi, Lenovo, MediaTek, Qualcomm, Nokia, Huawei
· XR cloud gaming model as in TR38.838: ZTE, Xiaomi, Lenovo, MediaTek, Qualcomm, Huawei, Apple, JHU
· XR VR and AR model as in TR38.838: Huawei

In SL-U for commercial use cases, the periodic model 3, FTP model 3 and XR cloud gaming model, and their mixture are supported. It is recommended by FL that these traffic models are also reused for SL-FR2. This is in Proposal 4-1-a. 

As mentioned by proponent companies, the aperiodic traffic model 2 is mainly for V2X use cases. Considering that V2X use cases are out of the scope, FL suggest deprioritizing aperiodic traffic model 2. 

Regarding the periodic traffic model 3, it is unclear if packet size should be reduced by a factor like in SL-U. Note that in Rel-17 SL for commercial use case, the periodic traffic model 3 does not consider packet size scaling, while in Rel-18 SL-U, the periodic traffic model 3 has packet size scaling. FL would like to collect companies’ views on the packet size scaling of periodic traffic model 3 for SL-FR2, as in Question 4-1.

Regarding FTP traffic model 3, SL-U supports arrival rate with low/mid/high load by buffer occupancy (BO) of 10-25%/35-50%/above 55%, respectively. The similar arrival rate could be applied to SL-FR2. The packet size of 0.5 Mbytes is considered for FTP model 3. On the other hand, vivo mentions that in B52.6G, FTP traffic model 3 has the packet size of 27 Mbytes, and hence the packet size can be reduced to 2 Mbytes for SL-FR2 due to the resource reservation procedure in sidelink. FL would like to collect companies’ views on the possible packet size of FTP traffic model 3 for SL-FR2, as in Question 4-2. 

FL would like to collect companies’ views on supporting AR traffic model and VR traffic model as in TR38.838 for SL-FR2, as in Question 4-3.

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

	Company
	Company proposal related to this issue

	Nokia
	Proposal 1: Reuse evaluation assumptions defined for NR FR2 studies focusing on indoor deployment scenario and follow commercial traffic models and metrics as agreed for SL-U evaluations as a starting point.

	Huawei
	[bookmark: _Ref101778620][bookmark: _Ref114345810][bookmark: _Ref100650148]Proposal 10: Reuse FTP3 as defined in TR 36.889 for SL-FR2 as SL-U.
[bookmark: _Ref114347046][bookmark: _Hlk101456240]Proposal 11: Cloud gaming defined in TR 38.838 is suggested as a starting point for introducing XR traffic models into the assessment/evaluation for sidelink operation on FR2 licensed spectrum, while Virtual Reality and Augmented Reality can also be considered.

	Vivo
	[bookmark: _Ref115454844]Proposal 9: The data packet size with high intensity should be update by a scale factor, e,g., 0.1 or 0.2 in V2X scenario.
[bookmark: _Ref115454847]Proposal 10: FTP 3 is used for the evaluation of FR2 with the packet size of 0.5M or 2M bytes.

	ZTE
	Proposal 6:	For the evaluation of SL-FR2, companies report traffic model from the following options:
•	R17 sidelink commercial traffic model with periodic model 3 with packet size reduced by a factor of (high: 1; mid: 5; low: 10)
•	FTP model 3 with RU satisfying one of the followings:
-RU Low load: 10%~25%
-RU Mid load: 35%~50%
-RU High load: above 55%
•	XR cloud gaming model in TR38.838
Note : Subchannel instead of RB is used in the RU calculation. The occupied subchannels shall take into account the actual number of UEs mutliplexed on the same resources.

	OPPO
	Proposal 6: For commercial scenario, both FTP model 3 and periodic model 3 should be supported for traffic model.

	CATT
	[bookmark: OLE_LINK13]Proposal 2: Regarding the traffic model for enhanced sidelink operation on FR2 licensed spectrum:
· For periodic traffic, the Model 3 (high traffic intensity) in Table 1 should be used.
· For aperiodic traffic, the Model 2 (high traffic intensity) in Table 2 should be used.

	JHU
	Proposal 7: Consider XR traffic models for the FR2 sidelink by modifying the models in [5] for FR2 sidelink parameters.

	Xiaomi
	Proposal 3: Traffic model with high throughput and more flexible packet inter-arrival time shall be considered

	Lenovo
	Proposal 2: On the evaluation assumptions for SL-FR2, we suggest following aspects:
· Carrier frequency: 30GHz and 63 GHz
· Reuse the antenna modeling defined in 37.885
· Reuse NR InH Mixed office model with carrier frequency of 30GHz and 63GHz defined in 38.901
· Reusing the agreed traffic model in SL-U for SL-FR2 evaluation including
· R17 sidelink commercial traffic model with periodic model 3 with packet size reduced by a factor of (high: 1; mid: 5; low: 10)
· 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%
· XR cloud gaming model in TR38.838
· The performance metric including UPT, latency, PRR and RSRP between TX UE and RX UE.

	MediaTek
	[bookmark: _Ref115434631]Proposal 7: The existing SL-U traffic model can be reused for the SL FR2 traffic model, e.g., R17 SL commercial traffic with periodic mode 3, FTP mode 3 and XR cloud gaming model in TR38.838.

	Apple
	Proposal 6: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, periodic traffic mode 3, FTP model 3, XR cloud gaming model, and their mixture are supported. 
For FTP model 3 with arrival rate satisfying (BO low load: 10-25%; BO mid load: 35-50%; BO high load: above 55%)

	Interdigital
	Proposal 2: Reuse periodic and aperiodic traffic models for SL defined in TR 37.885 :
· Periodic traffic: Use periodic model 3 
· Aperiodic traffic: Use Medium aperiodic traffic 

	Samsung
	Proposal 9: For evaluation of commercial deployments in SL FR2, use periodic traffic Model 3 as specified in TR 37.855.

	Qualcomm
	Proposal 2: For the system-level evaluation of FR2 SL commercial use cases, periodic, aperiodic, and/or XR traffic models are considered.

	Ericsson
	[bookmark: _Toc115452171]Proposal 6: Support periodic traffic model 3 as specified in TR 37.885.



   
[Closed] First round discussions
Proposal 4-1-a
Proposal 4-1-a: 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
· 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
· It is up to each company to use either Option 1 or 2 or 3 or mixed of them. 

	Company
	Yes or No
	Comments

	ZTE,Sanechips
	Comment 
	RU instead of BO should be used

	OPPO
	Yes
	

	Intel
	Yes
	

	Ericsson
	Comment
	We are supportive of only having Option 1.

	Nokia, NSB
	Yes
	

	JHU APL
	Yes
	These three options cover expected traffic model characteristics.

	InterDigital
	Yes
	

	CATT/GOHIGH
	Yes
	

	Samsung
	Comment
	To easy comparison between companies, it better to have one of the options as baseline and the others as optional. We suggestion to make periodic traffic mode 3 as baseline

	Transsion
	Yes
	

	Spreadtrum
	Yes
	

	Huawei, HiSilicon
	Yes with comments
	We are fine with the traffic models in general, but for the option 3, we think VR and AR traffic models should be also considered. The reason to define cloud gaming only in SL-U is because of the uncertainty to access unlicensed spectrum and limited bandwidth in FR1.However, in licensed bands of FR2, the bandwidth is wide enough to satisfy the requirement of AR and VR and no interference from other RATs (VR/AR have higher requirements on data rate and PDB than cloud gaming). Therefore, AR and VR traffic models can be supported in FR2 and we suggest some modifications on option 3.
Option 3: XR cloud gaming traffic models including cloud gaming, virtual reality and augmented reality.

	vivo
	Yes
	

	Xiaomi
	Yes
	For cloud gaming traffic model, we would like to clarify whether only DL traffic is considered in SL traffic, or both DL and UL traffic will be considered as SL traffic. 

	Lenovo
	Yes
	

	Qualcomm
	Yes
	

	CEWiT
	Yes
	

	MTK
	Yes
	



Questions
Question 4-1: For periodic traffic model 3, do you think packet size scaling is supported for SL-FR2?

	Company
	Support packet scaling?
	Comments (including possible scaling factors) 

	ZTE,Sanechips
	Comment
	Can be left to companies' report

	OPPO
	Support
	The scaling factor of SL-U can be reused, i.e., 1, 5, 10 for low, mid, high traffic load respectively.

	Intel
	Yes
	

	Ericsson
	Comment
	Up to the companies to report

	Nokia, NSB
	Yes
	In order to have different traffic intensities if Option 1 is used, different scaling can be enabled, as agreed in SL-U AI.

	JHU APL
	Yes
	This should be up to the discretion of the companies.

	InterDigital
	Yes
	To support low/medium/high traffic loads

	CATT/GOHIGH
	Comment
	Should not be mandatory

	Samsung
	Support
	

	Transsion
	Support
	

	Huawei, HiSilicon
	Comment.
	Companies can report when scaling is used.

	vivo
	Yes
	High volume of traffic load would require an extremely long execution time to complete the simulation according to the previous verification experience, which is very inefficient for evaluation and investigation. Therefore, it is desirable to introduce multiple scale factors to reduce the packet size, e.g., 0.1, 0.2, 0.5, 0.8.

	Lenovo
	Yes
	

	Qualcomm
	Support
	

	CEWiT
	Support
	R17 sidelink commercial traffic model with periodic model 3 with packet size reduced by a factor of (high: 1; mid: 5; low: 10) can be reused.

	MTK
	Comment
	Up to the companies to report



Question 4-2: For FTP traffic model 3, which do you think of the following packet sizes for SL-FR2?

	Company
	0.5 Mbytes
	2 Mbytes
	Other packet sizes?
	Comments

	ZTE,Sanechips
	
	
	
	Can be left to companies' report which option is used

	OPPO
	Support
	
	
	

	Intel
	
	
	
	To reduce simulation time, smaller packet size should be used, but we are OK to leave this up to companies to report.  

	Ericsson
	
	
	
	Up to the companies to report

	Nokia, NSB
	Yes
	
	
	Keep at least 0.5 Mbytes. Other sizes can be discussed.

	InterDigital
	Yes
	
	
	To reduce packet quantization

	Samsung
	
	
	
	Companies can report

	Transsion
	Yes
	
	
	

	Huawei, HiSilicon
	Yes
	
	
	Reuse the packet sizes of 0.5Mbytes specified in TR36.889, which is also agreed in SL-U. 

	vivo
	Yes
	
	
	

	Lenovo
	Yes
	
	
	

	Qualcomm
	Yes
	
	
	

	CEWiT
	
	
	
	Left to each company and could be reported with the model.

	MTK
	
	
	
	Up to the companies to report



Question 4-3: For XR traffic, do you think AR traffic model and VR traffic model as in TR38.838 are supported for SL-FR2?

	Company
	Yes or No
	Comments

	ZTE,Sanechips
	
	OK to have the traffic models. 

	Intel
	
	We believe that other traffic models could be optionally considered and left up to companies to report. 

	Ericsson
	No
	No need to include these traffic models.

	JHU APL
	Yes
	

	InterDigital
	Yes
	Up to company to mix up different traffic models from options listed above

	CATT/GOHIGH
	No
	

	Samsung
	Comment
	Fine if the XR traffic model is optional

	Transsion
	Yes
	

	Huawei, HiSilicon
	Yes
	· Cloud Gaming (CG) is expected as dominated application to be widely used, it is suggested as a starting point of introducing XR traffic model into SL-FR2. 
· Additionally, AR and VR should be also supported for FR2. The PDB is 15ms for single stream CG traffic model, while it is 10ms for single stream AR/VR traffic model as defined in TR36.838. Comparing with unlicensed bands in FR1, licensed spectrum in FR2 could satisfy tighter requirements on service latency, and could support higher traffic model thanks to the larger simulation bandwidth (e.g., 200MHz). Therefore, such VR and AR traffic models can be supported in FR2.

	Vivo
	Yes
	· 

	Xiaomi
	Yes
	We are fine to optionally consider the traffic models. 

	Lenovo
	Yes
	

	Qualcomm
	
	We are okay to have them as optional traffic models.



[Active] Second round discussions
Proposal 4-1-b
In the first round discussion, 15 out of 18 companies support the proposal in principle. 

@ZTE: The replacing BO by RU seems not necessary. Considering that BO is already agreed in SL-U evaluation methodology, hope you could accept BO for the justification of load.  

@ Ericsson: Majority companies think that SL-FR2 should not only support periodic traffic, but also support aperiodic traffic. Hope you could accept all three options. 

@Samsung: Since all three types of traffic are supported in SL-U without the mark of baseline/option, hope you could accept all three options in the same way. 

@Huawei: Please see the discussions of Question 4-3. 

Regarding Question 4-1, majority companies support packet size scaling and left it to companies’ reporting. Hence, option 1 in Proposal 4-1-b is modified. 

Regarding Question 4-2, 6 out of 14 companies support the packet size for FTP model 3 is up to the companies to report, while 8 out of 14 companies support 0.5 Mbytes packet size. For flexibility, it is suggested that the packet size for FTP model 3 is up to companies’ reporting. Hence, option 2 in Proposal 4-1-b is modified. 

Regarding Question 4-3, as majority (11 out of 13) companies are open to AR and VR traffic models in TR38.838, option 3 in Proposal 4-1-b is modified. 

Proposal 4-1-b: 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 is up to companies’ reporting
· 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 model, virtual reality and augmented reality.  
· It is up to each company to use either Option 1 or 2 or 3 or mixed of them. 

	Company
	Yes or No
	Comments

	
	
	

	
	
	



Topic #5: Performance metric 
Background
For performance metric of sidelink operation on FR2 licensed spectrum, the following are proposed by companies: 
· UPT: vivo, Apple, ZTE, OPPO, Xiaomi, Lenovo, MediaTek, Interdigital, Samsung, Qualcomm, Ericsson, Huawei, HiSilicon
· Latency: ZTE, Lenovo, Apple, MediaTek, Huawei, HiSilicon
· PRR: vivo, Apple, ZTE, CATT, Xiaomi, Lenovo, MediaTek, Interdigital, Samsung, Qualcomm, Huawei, HiSilicon
· PIR: CATT, Xiaomi, Interdigital, Samsung
· Max. number of UE pairs with satisfying XR services: Xiaomi
· CDF of wideband SINR with beamforming: Intel
· Time for beam acquisition: Intel

In SL-U for commercial use cases, UPT, latency and PRR are supported as performance metric. It is recommended by FL that these performance metrics are also reused for SL-FR2. This is in Proposal 5-1-a.

Some companies propose to also consider PIR for SL-FR2. FL would like to collect companies’ views on the PIR for SL-FR2, as in Question 5-1. 

Since the other performance metrics are proposed by single company, they are currently not put in the proposal or question unless concerns are raised. 

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

	Company
	Company proposal related to this issue

	Huawei
	[bookmark: _Ref114347014][bookmark: _Ref100650177]Proposal 13: Reuse performance metrics on PRR as defined in TR 37.885, and UPT and latency as defined in SL-U for SL-FR2 evaluations.

	Vivo
	[bookmark: _Ref115356964]Proposal 11: UPT and PRR are considered as the performance metric.

	ZTE
	Proposal 7:	The following can be considered as performance metrics for FR2 evaluation:
•	PRR
•	Latency
•	Mean, 5% and CDF of UPT

	OPPO
	Proposal 8: For performance metric, perceived user throughput (UPT) should be supported for evaluation of SL operation in FR2.

	CATT
	Proposal 5: Performance metric defined in TR 37.885 can be reused, especially PRR type 2 and PIR type 2. Whether to use PRR type 1 and PIR type 1 needs further study.

	Intel
	Define the following performance metrics for the SL beam management evaluations:
CDF of wideband SINR with beamforming
Time for beam acquisition

	Lenovo
	Proposal 2: On the evaluation assumptions for SL-FR2, we suggest following aspects:
· Carrier frequency: 30GHz and 63 GHz
· Reuse the antenna modeling defined in 37.885
· Reuse NR InH Mixed office model with carrier frequency of 30GHz and 63GHz defined in 38.901
· Reusing the agreed traffic model in SL-U for SL-FR2 evaluation including
· R17 sidelink commercial traffic model with periodic model 3 with packet size reduced by a factor of (high: 1; mid: 5; low: 10)
· 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%
· XR cloud gaming model in TR38.838
· The performance metric including UPT, latency, PRR and RSRP between TX UE and RX UE.

	MediaTek
	[bookmark: _Ref115434637]Proposal 9: The PRR, latency and UPT are suggested as performance metric for SL FR2 evaluation. If the XR traffic model is evaluated, the UE satisfaction and system capacity as defined in TR38.838 is used as performance metric.

	Apple
	Proposal 7: 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. 

	Interdigital
	[bookmark: _Hlk101966877]Proposal 5: Consider at least the following performance metrics defined in TR37.885 
· Packet reception ratio (PRR) for SL devices
· Packet inter-reception ration (PIR) for SL devices
· User Perceived Throughput (UPT) is optional.

	Samsung
	Proposal 10: For evaluation of commercial deployments in SL FR2, consider the following evaluation metrics:
· 5%, and CDF of user throughput.
· Packet reception ratio (PRR).
· Packet inter-reception (PIR).

	Qualcomm
	[bookmark: P3]Proposal 3: FR2 For the system-level evaluation of FR2 SL commercial use cases, application-specific performance metrics are selected among the following candidates:
User throughput or UPT/latency
Per-cell (e.g., for SL relaying use case)
Per-UE (or UE-group)
PRR (if applicable)

	Ericsson
	[bookmark: _Toc115452174]Proposal 9: User perceived throughput (UPT) is used as a performance metric for SL in FR2. FFS other metrics.




[Closed] First round discussions
Proposal 5-1-a
Proposal 5-1-a: 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. 

	Company
	Yes or No
	Comments

	ZTE,Sanechips
	Yes
	

	OPPO
	Yes
	

	Intel
	Yes
	

	Ericsson
	No
	In our view, it is enough with UPT. We are not convinced about the usefulness of latency and PRR in the case of SL FR2 where we are modeling beam management procedures.

	Nokia, NSB
	Yes
	

	JHU APL
	Yes
	

	InterDigital
	Yes
	

	CATT/GOHIGH
	Yes
	

	Samsung
	Yes
	

	Transsion
	Yes
	

	Huawei, HiSilicon
	Yes
	We are fine with the metrics, PRR, UPT, and latency in current proposal which is reused from SL-U.
BTW, I also add our company name to support the metrics, which is missing in the background.

	vivo
	Yes
	

	Xiaomi
	Yes
	For XR traffic, we would like to clarify whether PDB defined in XR study will be reused here.

	Lenovo
	Yes
	

	Qualcomm
	Yes
	We think UPT and latency are enough. PRR can be optional.

	CEWiT
	Yes
	

	MTK
	Yes with suggestion
	As we indicated in our contribution, the performance metric is not only relevant with deployment scenario, but also have relationships with traffic models. For the traffic model discussion, almost all companies support XR cloud gaming traffic model as discussed in Proposal 4-1-a, Thus, we suggest adding a new performance traffic for XR traffic evaluation, e.g., the UE satisfaction/system capacity as section 7.2 in TR 38.838, which also is aligned with NR-U evaluation metric discussion as copied following.

Agreement for SL -U:
· 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

So, we suggest the proposal 5-1-a can be modified as following:

Proposal 5-1-a: 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 and UE satisfaction/system capacity as section 7.2 in TR 38.838 for XR traffic evaluation. 





Question
Question 5-1: For performance metric, do you think if PIR should be supported for SL-FR2?

	Company
	Yes or No
	Comments

	ZTE,Sanechips
	No
	No need to consider PIR additionally. 

	OPPO
	No
	SL operation on FR2 spectrum is expected to obtain high data rate/throughput for commercial cases, so no need to consider PIR.

	Ericsson
	No
	It is enough with UPT.

	Nokia, NSB
	No
	Not essential for commercial use cases.

	InterDigital
	Yes
	To show communication reliability in FR2

	CATT/GOHIGH
	Yes
	Similar view as interdigital

	Samsung
	Yes
	

	Transsion
	Yes
	

	Spreadtrum
	Yes
	

	Huawei, HiSilicon
	No
	PRR, UPT and latency are enough to measure the performance from multiple perspective such latency and reliability. So no need to consider PIR additionally.

	vivo
	Yes
	

	Xiaomi
	Yes
	

	Lenovo
	No
	

	Qualcomm
	No
	

	MTK
	No
	



[Active] First round discussions
Proposal 5-1-b
In the first round discussion, 17 out of 18 companies support the proposal in principle. 

@Ericsson: Majority of companies think all the 3 performance metrics are needed, where both latency and reliability (PRR) are important metrics for SL-FR2. Hope you could accept all these performance metrics. 

@Xiaomi: Yes, it is FL’s understanding that PDB defined in XR is used for XR traffic. 

@Qualcomm: Considering all 3 performance metrics are not optional in SL-U, it is preferred to keep all these performance metrics as in SL-U. 

@MTK: UE satisfaction/system capacity is still FFS in SL-U. We may not consider them unless it is agreed in SL-U. 

Proposal 5-1-b: 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. 

	Company
	Yes or No
	Comments

	
	
	

	
	
	



Response to Question
In the first round discussion, 8 out of 15 companies do not consider PIR as additional performance metric, while 7 out of 15 companies think PIR should be used as performance metric for SL-FR2. Some companies mention PIR can show communication reliability in FR2, while other companies think PRR, UPT and latency are enough to show communication reliability in FR2. 

It seems companies’ view are split. It is suggested to discuss PIR after some progresses have been made for Proposal 5-1-b. 


Other topics

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

	Company
	Company proposal related to this issue

	Qualcomm
	Proposal 4: For the system-level evaluation of FR2 SL commercial use cases, path/angle-specific blockage models in Section 7.6.4 of TR 38.901 are used as baseline.
Proposal 5: For the link-level evaluation of FR2 SL commercial use cases, the simulation assumptions in the following table can be considered as baseline.
Proposal 6: 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.

	CEWiT
	Proposal 1: Evaluation of S-SSB and SL -CSI-RS for SL beam enhancement on FR2 including the reporting mechanism should performed in Rel 18 study.
Proposal 2: Link level and system level simulations should be performing for evaluating the beam enhancement 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.

	Nokia
	Proposal 2: For resource allocation mode 2, random resource selection is assumed for the NR SL FR2 BM evaluations.

	Intel
	No SL FR2 LLS evaluation methodology is defined

	JHU
	Proposal 9: Number of simultaneous beams together with the respective beam isolations should be used in the evaluation methodology and simulation results.

	ETRI
	Proposal 1: When updating evaluation methodology for enhanced sidelink operation on FR2, the following considerations should be discussed:
· New bandwidth-demanding use cases, e.g., exchanging raw sensor data for extended sensor use case, delivering multiple streams of 4K/8K video for in-vehicle entertainment, etc.
· New UE connection topology such as sidelink relaying
· Coexistence of Uu and sidelink on FR2 licensed band



Besides the proposals and questions raised in the first round in previous sections, if you think other topics need to be discussed, please raise them in the following table?

	Company
	Comments

	ZTE,Sanechips
	Prefer to discuss whether to take into account the beamforming gain with the issue of RSRP threshold for unicast pairing.
In sidelink evaluation, the minimum association RSRP for a unicast pair should still be guaranteed above a threshold. In case the threshold is not met, the received signal may be buried in noise or interference so that no efficient communication could be performed. For SL-FR2, there exists three approaches to model the minimum association RSRP, out of which companies shall report the one adopted in evaluations.
· The calculation of minimum association RSRP takes into account both the Tx and Rx beamforming gain
· The calculation of minimum association RSRP takes into account only the Tx beamforming gain
· The calculation of minimum association RSRP takes into account neither the Tx beamforming nor Rx beamforming gain
In terms of the modeling for beamforming gain, there exists the following two options,
· Option 1 is to apply an offset to the association RSRP which shall be determined based on the TXRU mapping and number of antenna elements
· Option 2 is to apply the realistic beamforming gain of the actual best matched beam after beam training procedure
Proposal	In the evaluations for SL FR2, the minimum association RSRP shall be guaranteed above a threshold for unicast pairing wherein the calculation of minimum association RSRP shall be one of the following
1. 	The calculation of minimum association RSRP takes into account both the Tx and Rx beamforming gain
1. The calculation of minimum association RSRP takes into account only the Tx beamforming gain
1. The calculation of minimum association RSRP takes into account neither the Tx beamforming nor Rx beamforming gain
 
 

	Nokia, NSB
	RAN1 needs to discuss what are the simulation assumptions on resource allocation (Mode 1, Mode 2) for PSCCH/PSSCH transmission.

For Mode 1, the network allocates resources for PSCCH/PSSCH transmission in a centralized fashion. But it is unclear how to do so if the network does not have knowledge of the actual interference potential among the different unicast links (including SL and UL) in the system, which is a function of the beams used for transmission and/or reception.

For Mode 2, we propose to use random resource selection, as the sensing-based resource exclusion behavior currently specified in clause 8.1.4 of TS 38.214 does not cause meaningful UE behavior when PSCCH/PSSCH transmissions are not omnidirectional.

	Huawei, HiSilicon
	We recommend to discuss the number of UEs in outdoor scenario for FR2 SL, which should satisfy that the UE density is lower than that in indoor scenarios.



Outcomes of RAN1 #110bis-e meeting
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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)
	26/32	
image1.png




image2.png




image3.png
80m

60m

120m





