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Introduction
[bookmark: _Hlk525462591]In RAN#94-e, the WID on NR sidelink evolution was agreed; it was most recently revised in RAN#97-e [1]. The WID includes the following objective for sidelink operation in FR2:
	3. [bookmark: _Hlk89917254][bookmark: _Hlk114651095]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 give our view on the evaluation assumptions/methodology for FR2 sidelink beam management. 
Evaluation methodology for FR2 sidelink beam management
[bookmark: _Hlk4137067][bookmark: _Hlk520894743][bookmark: _Hlk7596973][bookmark: _Hlk525462634][bookmark: Proposal60954]Common assumptions for evaluation scenarios and methodology should be defined in order to evaluate the support of beam management for sidelink communication. The focus has been set for unicast communication for commercial deployment only, therefore we prefer focusing on indoor deployments as agreed for Sidelink unlicensed evaluation. 
[bookmark: Obs6069][bookmark: Obs25689]Observation 1: RAN1 has achieved agreements on evaluation methodology for sidelink unlicensed studies considering commercial use case, with focus on indoor deployment scenario and commercial traffic models.
Table A provides some general system level simulation assumptions which can be used as starting point for SL FR2 evaluation. These assumptions are based on TR 38.808/38.802 and partly also on the agreed assumptions for the SL-U evaluation.

Table A: System level evaluation assumptions and parameters 
	Assumptions
	Value

	Carrier Frequency [GHz]
	30 GHz
Optional: 60 GHz

	Subcarrier Spacing [kHz]
	120 kHz

	Bandwidth [MHz]
	400 MHz 

	Deployment Scenario
	Indoor Office:


Scenario Indoor-A) InH open office model:
Office box 120m x 50 m, 12 UEs, UE height 1m, UEs are randomly deployed.
 [image: ]

Note: Only unicast pairing, as considered WID scope. 
Companies should report how UEs are paired.

Optional:
Scenario Indoor-B) small InH open office model:
Office box 20m x 20 m, UE height 1m, 2 UEs randomly deployed within 10m x 10m virtual box.
[image: ]
Note: In both scenarios there is a single Tx in a UE pair.


	Channel Model
	InH open office:
- UE-to-UE links: InH – office LOS channel & PL model from TR38.901, indoor – mixed office LOS probability from TR38.901
 

	Mobility
	3 km/hr random walk


	UE Antenna Configuration (Mg,Ng,M,N,P)
	Configuration 1:
 (Mg,Ng,M,N,P) = (1,4,1,4,2)
with (0.5 dv, 0.5 dH)

Configuration 2:
 (Mg,Ng,M,N,P) = (1,4,1,1,2)
with (0.5 dv, 0.5 dH)

Optional: Configuration 1 or 2 with (Mg, Ng) = (1, 2);

Note: UE antenna configuration follows TS 38.802 Table A.2.1-4: 
Config 1: (Mg, Ng) = (1, 2); Θmg,ng=90°; Ω0,1=Ω0,0+180°; (dg,H, dg,V)=(0,0)
Config 2: (Mg, Ng) = (1, 4); Θmg,ng=90°; Ω0,1=Ω0,0+90°; Ω0,2=Ω0,0+180°; Ω0,3=Ω0,0+270°; (dg,H, dg,V)=(0, 0)

Note: The polarization angles are 0° and 90°. The UE will only utilize 1 panel at a given moment. 

	UE Antenna Pattern
	Antenna power pattern given in Table A.2.1-8 of TR38.802

Note: Companies to provide information about boresight orientations (e.g. random, or preconfigured per panel).

	UE Antenna element gain
	5 dBi

	UE Power Limitation
	For 30GHz: 23dBm max TxP  
For 60GHz: 21dBm max TxP

Max EIRP 43dBm


	UE NF
	10 dB
Optional: 13dB

	Traffic Model
	Option 1: Periodic model 3 (based on TR37.885)
Option 2: FTP Model 3 

Note: based on commercial traffic models agreed for SL-U evaluation

	UE Receiver
	MMSE-IRC



Traffic assumption	
In SL evolution agenda item for Support of sidelink on unlicensed spectrum, companies have agreed on common evaluation assumptions regarding traffic model for commercial use case. We could reuse at least some of the traffic assumptions defined for SL-U evaluation, i.e.:
· Option 1: R17 sidelink commercial traffic model with periodic model 3 (based on TR37.885, Inter-packet arrival time of 30ms, 30000 bytes and 60000 bytes with the quantization step of 10000 bytes). 
· FFS packet size factor, e.g., scaled depending on agreed bandwidth.
· Option 2: FTP model 3 with low/mid/high arrival rate. FFS packet size, e.g., 0.5Mbytes
· BO Low load: 10%~25%
· BO Mid load: 35%~50%
· BO High load: above 55%

Performance metrics
In terms of performance metric for the commercial use case, we can also follow some metrics which has been agreed for the sidelink unlicensed evaluation. As a starting point we can adopt at least,
· User perceived throughput
· Latency (per packet)
· FFS additional metrics such as beam alignment delay
Resource allocation mode
NR sidelink has specified both Mode 1 (gNB scheduled) and Mode 2 (distributed). We propose to consider Mode 2 as primary focus for this evaluation. To keep things as simple as possible and focus on the BM procedure, hence random resource selection should be preferred.

[bookmark: Proposal67707][bookmark: Proposal71661]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.
[bookmark: Proposal67709][bookmark: Proposal71662]Proposal 2: For resource allocation mode 2, random resource selection is assumed for the NR SL FR2 BM evaluations.

Conclusions
[bookmark: ConclusionsPObsInSeq]In this contribution, we have the following observations and proposals:
Observation 1: RAN1 has achieved agreements on evaluation methodology for sidelink unlicensed studies considering commercial use case, with focus on indoor deployment scenario and commercial traffic models.
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.
Proposal 2: For resource allocation mode 2, random resource selection is assumed for the NR SL FR2 BM evaluations.
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