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Introduction
In RAN#97-e it was agreed for RAN1 to update the evaluation methodology for SL FR2 commercial scenarios. The WID has been updated to reflect that [1].

 3. [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. [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 contribution we present Samsung’s views on the evaluation methodology for commercial deployment scenarios in SL FR2. 
Discussion
The following aspect of the evaluation methodology are considered in this document:
· Reference system deployments, including carrier frequency, layout, UE dropping, antenna models, etc.
· Channel model
· Traffic model
· Evaluation metrics
Reference system deployments
The starting point of reference system deployment is described in clause A.2.1.1 of TR 36.843 [2]. As the focus of the study is FR2, it is proposed that the carrier frequency used in the evaluation is 30 GHz.
Proposal 1: For evaluation of commercial deployments in SL FR2, the carrier frequency is 30 GHz.
The system bandwidth can be 100 MHz for 60 kHz sub-carrier spacing or 400 MHz for 120 kHz sub-carrier spacing.
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.
The system layout as described in TR 36.843 [2] uses a hexagonal grid with 3 sectors per macro site using the 7 macro sites option with wrap around. Option 3, i.e., urban macro with 500m ISD and all UEs outdoor is used for the evaluations.
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.
There are a total of 150 UEs per cell. The UEs are drop randomly and uniformly throughout the simulated geographical area. UEs have a speed of 3 km/hr and a maximum transmit power of 23 dBm. UEs communicate using unicast with each other. To pair the UEs for unicast communication follow the procedure described in section A.2.1.1.1 of TR 38.843. Number of unicast links should not be less than  per sector companies to report value of  in the evaluation.
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.
For antenna model, 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 [3], and repeated here for convenience.
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


Note: Antenna pattern can be different in different carrier frequencies.
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.

Channel model
Use the channel model parameters of urban macro (UMa) as described in TR 38.901 [4]. Assume that .
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 .
Traffic model
The traffic model for evaluating SL in FR2 can be the high traffic intensity periodic traffic model (Model 3) define in clause 6.1.5 of TR 37.855 [3], with the following parameters:
· Inter-packet arrival time: 30 ms
· Packet size: Uniform random value in the range between 30000 bytes and 60000 bytes with a quantization step of 10000 bytes.
· Latency requirement: 30 ms
Proposal 9: For evaluation of commercial deployments in SL FR2, use periodic traffic Model 3 as specified in TR 37.855.
Evaluation metrics
The following evaluation metrics can be considered for evaluation of SL FR2:
· 5%, and CDF of user throughput.
· Packet reception ratio (PRR) as defined in clause 6.1.6 of TR 37.855.
· Packet inter-reception (PIR) as defined in clause 6.1.6 of TR 37.855.

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).

Conclusions
The following proposals have been made regarding co-existence between LTE SL and NR SL
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.
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.
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 .
Proposal 9: For evaluation of commercial deployments in SL FR2, use periodic traffic Model 3 as specified in TR 37.855.
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).
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