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Introduction
In the last RAN plenary meeting, it was agreed to start the FR2 objective after RAN#97-e to focus only on updating the evaluation methodology for commercial deployment scenario during 4Q of 2022 (RAN1#110bis-e and RAN1#111) and the corresponding WID objective is updated in [1]. This is copied in the following for convenience.
	[bookmark: _Hlk89917254]3. 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. [RAN1]
· [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.


In this paper, we discuss necessary updates to NR sidelink evaluation methodology for commercial deployment scenario including scenario layouts, UE dropping, channel model, antenna model, traffic model, beam sets and performance metric.
[bookmark: _Hlk100248997]Discussion
1.1 Baseline evaluation methodology
Reviewing Rel-17 eSL work, the first step was to update evaluation methodology for power saving and this topic was discussed from RAN1 #102-e meeting to RAN1 #104-e meeting. Besides introducing new/updated simulation assumptions and performance metrics for power saving, the topic on updating evaluation methodology for commercial use cases was also treated in these meetings. In a result, fruitful agreements for commercial use cases were reached.
Considering the objective of updating evaluation methodology for SL operation in FR2 also focus on commercial deployment scenario, therefore, the above evaluation methodology updated for commercial use cases from Rel-17 eSL should be used as the baseline for this corresponding objective. In the meanwhile, to reduce workload and avoid repetitive discussion, it is better to reuse the agreed simulation assumptions as much as possible. Then, the remaining work will focus on updating necessary simulation parameter and assumption for FR2 spectrum. 
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.
For some basic parameters, such as carrier frequency and simulation bandwidth, Rel-17 eSL only consider FR1 spectrum for commercial use cases and the corresponding agreement is copied here [2]:
	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.


Since above carrier frequency only includes 3.5GHz for commercial use cases, new assumption for FR2 spectrum need to be introduced. We track this down to Rel-16 NR sidelink work where TR 38.885 defined simulation profiles for evaluation of study on NR-V2X [4]. Based on the simulation profiles in TR 38.885, it is captured that 30GHz is supported as carrier frequency for SL simulation and bandwidth of 100MHz is supported for 30GHz. We propose the two assumptions for FR2 spectrum should be introduced for commercial scenario. 
Proposal 2: For carrier frequency and simulation bandwidth, 30GHz and 100MHz should be supported respectively for SL operation in FR2.
In the following section, we will discuss each component of evaluation methodology respectively and provide our views on necessary updates.
1.2 Simulation layout for commercial deployment scenario and UE dropping
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Option 3 of TR 36.843, relating to urban macro layout, was supported as an outdoor scenario for commercial use cases in Rel-17 eSL and the corresponding agreement is copied here [3]:
	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


As mentioned in the latest WID [1], enhanced SL operation over FR2 spectrum is expected to obtain increased data rate and expand SL technology to commercial use cases. The commercial SL devices are typically expected to operate in indoor scenario, such as XR, intelligent home, intelligent factory, etc. Therefore, we propose indoor scenario should be the baseline layout for the commercial scenario, which was also discussed in SL-U evaluation methodology and commercial Scenario 1 was supported [5]. For outdoor scenario, the option 3 of TR 36.843 can be used as an optional scenario. Furthermore, Wi-Fi/NR-U interference is modeled in SL-U Scenario 1 but they are not applicable for SL FR2 evaluation in licensed spectrum, so Scenario 1 can be reused with removing Wi-Fi APs and replacing Wi-Fi STAs with the same number of SL UEs. For UE dropping, UE-pair based topology from Scenario 1-Option 1 is suitable for unicast communication which SL beam management in FR2 spectrums considers only. After replacing Wi-Fi STAs with SL UEs, there will be 12 SL pairs per 20MHz, such that 60 SL pairs will be dropped in the layout for 100MHz.
Proposal 3: For commercial scenario, the following layout should be supported:
- Indoor scenario (baseline): Scenario 1-Option 1 from SL-U (remove interference nodes)
[bookmark: _GoBack][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
1.3 Channel model
The agreement on channel model from R17 eSL is copied here [2]:
	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.


It was agreed that each component of channel models reuses what is specified in TR 38.901 which specifies channel model for frequencies from 0.5 to 100GHz, obviously including 30GHz [6]. Therefore, in our understanding, no further modifications need to be updated for channel model.
Proposal 4: Channel model from R17 eSL can be reused for SL operation in FR2.
1.4 Antenna model
According to Section 6.1.4 in TR 37.885 [7], the antenna model includes parameters of antenna height, antenna element pattern and array configuration. Different assumptions are defined for vehicle UE (VUE) and pedestrian/cellular UE. Considering the mobility of VUE with high speed, it is difficult for VUE to perform beam management in FR2 spectrum. For this reason, our view is that the antenna model defined for pedestrian/cellular UE should be reuse for SL operation in FR2. For further details, the antenna height is 1.5m and the other two parts are copied here from Section 6.1.4.
Table 6.1.4-6: Antenna element pattern for pedestrian UE and cellular UE
	
	Pedestrian UE and cellular UE

	
	For 6 GHz
	For 30 and 63 GHz

	Antenna element gain vertical pattern
	Omni-directional
	[image: ]

	Antenna element gain horizontal pattern
	
	[image: ]

	Pattern combining method for 3D 
	
	[image: ]

	Max direct. gain of the antenna element
	0 dBi
	5 dBi



Table 6.1.4-7: Antenna array configuration for pedestrian UE and cellular UE
	
	Pedestrian UE and cellular UE

	
	For 6 GHz 
	For 30 and 63 GHz

	TXRU mapping
	Up to proponents decision
	Up to proponents decision

	Number of antenna elements across all panels
	Up to 8 Tx /Rx antenna elements 
	Up to 32 Tx /Rx antenna elements

	Antenna array configuration
(M, N, P, Mg, Ng)
	(1, 2, 2, 1, 1)
	(2, 4, 2, 1, 2)
Panel bearing angle: Ω0,1=Ω0,0+180°

	Antenna array spacing (dH,dV,dH,g,dV,g)
	(dH, dV) = (0.5, 0.5)λ

	(dH, dV) = (0.5, 0.5)λ; (dH,g, dV,g) = (0, 0)λ


	Antenna polarization
	Declare which polarization model in [15] is used
	Declare which polarization model in [15] is used

	Antenna tilt, deg
	90
	90



Proposal 5: The antenna model defined for pedestrian and cellular UE in TR 37.885 should be reused for SL operation in FR2. 
1.5 Traffic model
In R17 eSL, periodic traffic model 3 was supported for traffic model as following [2]:
	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


As discussion on SL-U evaluation methodology, FTP-based file transmission is also a typical service for commercial use cases. We propose both FTP and periodic model should be supported for SL operation in FR2.
Proposal 6: For commercial scenario, both FTP model 3 and periodic model 3 should be supported for traffic model.
1.6 Beam directions
According to the updated WID [1], the work of sidelink beam management is to support initial beam-pairing, such that different analog beam steering angles should be configured in simulation, and companies should make a unified / common configuration to compare simulation results. The past SL simulation has not considered beam-related sets; therefore, it is straightforward to reuse DL/UL simulation assumptions for beamforming. Then, we trace this back to RAN1 #88 meeting where TR 38.802 mentioned about the simulation assumptions in R1-1703534 should be used [8]. And R1-1703534 is a summary of agreements for Uu system level simulation for MIMO calibration [9], which provides beam directions for TRP and UE. We propose to reuse the beam directions for UE 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]
1.7 Performance metrics
In Rel-17 eSL, performance metrics were modified based on the following agreement [2]:
	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 Rel-17 NR sidelink enhancement WI is used
C. the metrics for latency and WAN are not needed


In TR36.843, performance metrics for communication are considered from different aspects, such as throughput, power, range and reliability (latency and WAN are precluded). As already mentioned, SL operation over FR2 spectrum is expect to support high data rate transmission, throughput is enough to evaluate performance of SL operation in FR2. With the above modification A, the metric related to throughput in TR 36.843 is captured as following [10]:
	-	The metrics related to D2D throughput aspects of communication are
-	For full buffer traffic model; mean, 5%, and CDF of user throughput. 
This shall be a system level metric.
-	For FTP traffic model or periodic traffic model; mean, 5%, and CDF of perceived user throughput. 
This shall be a system level metric.
-	For VOIP traffic model; VOIP system capacity. The VOIP delay requirement shall be 200 ms for Unicast, Broadcast, Groupcast and 100ms per hop for Relays. This shall be a system level metric.


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

For a summary, we list all simulation assumptions for evaluation of SL operation in FR2 in the Table 1.
Table 1: Simulation assumption 
	Parameter
	Assumption

	Carrier frequency
	30GHz

	Bandwidth
	100MHz

	SCS
	120KHz, 60KHz for optional

	Layout
	Indoor layout – baseline: Scenario 1-Option 1 from SL-U (remove interference nodes)
Outdoor layout – optional: Option 3 in TR 36.843 

	UE dropping
	Indoor: 60 SL UE pairs for 100MHz
Outdoor: UE dropping as in Table A.2.1.1-1 in TR 36.843

	Channel model
	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

	Antenna model
	Reuse the model for PUE specified in TR 37.885

	Traffic model
	FTP model 3 and periodic model 3

	Beam set
	Direction of UE analog beam steering:
- Azimuth angle = [-3*pi/8, -pi/8, pi/8, 3*pi/8]
- Zenith angle = [pi/4, 3*pi/4]

	Performance metric
	UPT


Conclusion
In this contribution, we discussed necessary updates to NR sidelink evaluation methodology for commercial deployment scenario including scenario layouts, UE dropping, channel models, antenna model, traffic models, beam sets and performance metrics. Based on the discussions, we have following proposals:
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
Proposal 4: Channel model from R17 eSL can be reused for SL operation in FR2.
Proposal 5: The antenna model defined for pedestrian and cellular UE in TR 37.885 should be reused for SL operation in FR2. 
Proposal 6: For commercial scenario, both FTP model 3 and periodic model 3 should be supported for traffic model.
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]
Proposal 8: For performance metric, perceived user throughput (UPT) should be supported for evaluation of SL operation in FR2.
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