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Introduction
R18 SL evolution WI was approved in RAN plenary #94 and one of the objectives is to study and specify solutions for enhanced sidelink operation on FR2 licensed spectrum [1]. The way forward of this objective was further discussed in RAN plenary #97 and it was decided to focus only on updating evaluation methodology for commercial deployment scenario in 4Q 2022 and whether to continue the work for the remaining Rel-18 will be revisited in RAN #98-e [2]. 
	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 discuss our views on the evaluation methodology for SL FR2 operation in commercial deployment scenario.  
Discussion
[bookmark: _Hlk101870830]SL FR2 deployment 
The increased bandwidth in FR2 will enable a set of new commercial use cases for SL operation in vertical application, e.g. XR services. Therefore, in our view, it is important to evaluate SL FR2 operation in an indoor commercial deployment. We propose to base SL FR2 UE deployment (e.g., the grid size and dropping model of SL UEs) on the indoor deployment scenario used for SL-U as defined in TR 38.889. A potential SL FR2 deployment configuration is summarized below and shown in Figure 1 
· Indoor Layout
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Figure 1: Proposed Indoor deployment layout for FR2
· e= 120m, d= 80m
· SL UEs are uniformly dropped in the deployment area
· Unicast traffic is considered: the topology used is pair topology
· Consider 10 SL pairs of UEs per 20 MHz as a starting point; However, the group could consider another number of SL pairs considering other metrics. For example, the number can be increased if a larger FR2 carrier bandwidth is assumed. 
· Reuse the Tx-RX association model defined in [3] with updated association distance
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
Traffic Model
Similar to SL FR1, SL FR2 is expected to support both periodic and aperiodic traffic models. We propose to reuse the traffic models defined in TR 37.885 [3]: 
· Option 1: Periodic traffic model 3 specified in [3]
· Inter-packet arrival time: 30 ms
· Packet size: Uniformly random in the range between 30000 bytes and 60000 bytes with the quantization step of 10000 bytes
· Latency requirement: 30 ms
· Option 2: Medium aperiodic traffic defined in [3] Inter-packet arrival time: 50 ms + an exponential random variable with the mean of 50 ms.
· Packet size: Uniformly random in the range between 200 bytes and 2000 bytes with the quantization step of 200 bytes. 
· Latency requirement: 50 ms
Since Option 1 is considered as the traffic type applicable to the main use case for indoor commercial applications, e.g., FTP and XR, we prefer to prioritize Option 1 to exercise SL FR2 capabilities supporting enhancing latency and QoS requirements. Option 2 in our view can be suitable for high data rate V2X applications, e.g., high-resolution maps sharing, sensors information exchange, etc.  
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 
Antenna Model
The antenna configuration for pedestrian UE defined for FR2 included in TR 37.885 [3] can be applied as a baseline for SL FR2 evaluation. The details are shown below. Further study can be performed if different UE form factor, e.g. sensors, is considered in the indoor commercial use cases. 
· Antenna Configuration: (M, N, P, Mg, Ng) = (2, 4, 2, 1, 2), (dH, dV) = (0.5, 0.5) λ 
· Panel bearing angle: Ω0,1=Ω0,0+180°
· Antenna Height: 1.5m
[bookmark: _Hlk101966763]Proposal 3: Reuse pedestrian antenna configuration defined for FR2 included in TR. 37.885
Channel model
We propose to reuse the channel model used for SL-U commercial deployment that includes the following aspects:
· InH mixed Office model defined in [4].
· Both small scale fading, pathloss and LOS probability between intended links between UE pairs. 
· Pathloss and LOS probability for interfering links between SL transmitters.
In addition, in FR2, blockage modelling should be considered and further studied for SL deployment.  
Proposal 4: Reuse the indoor channel model used in SL-U included in TR 38.901.
Performance metrics 
We propose to reuse the performance metrics defined in [3]
[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.
Conclusion
In this contribution, we present our proposals as follows:
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
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 
Proposal 3: Reuse pedestrian antenna configuration defined for FR2 included in TR. 37.885. 
Proposal 4: Reuse the indoor channel model used in SL-U included in TR 38.901.
Proposal 5: Consider at least the following performance metrics defined in TR 37.885 
· Packet reception ratio (PRR) for SL devices
· Packet inter-reception ration (PIR) for SL devices
· User Perceived Throughput (UPT) is optional.
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Appendix
[bookmark: _Ref102029415]Table: Evaluation assumptions of SL FR2
	Parameter 
	Value

	Carrier Frequency (GHz)
	30 GHz 

	Bandwidth
	100 MHz

	Subcarrier Spacing
	120 kHz

	Traffic model
	Periodic traffic: Model 3 defined in [3]
Aperiodic traffic: Model 2 defined in [3]

	Channel Model
	InH-office pathloss mode defined in [4]

	Antenna Configuration 
	(M, N, P, Mg, Ng) = (2, 4, 2, 1, 2), dH = 0.5λ

	Antenna Height
	1.5m

	UE Dropping
	Uniformly distributed

	SL UEs path loss model
	InH-office pathloss mode defined in [4]

	UE Noise Figure
	2.5 dB
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