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1	Introduction
RAN plenary #97e has updated the WID for NR sidelink evolution [1]. One of the main updates is on the objective related to SL enhancements for beam management in FR2, as cited below.
	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. [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 the updating of the evaluation methodology for SL in FR2 licensed spectrum.
[bookmark: _Ref178064866]2	Discussion
As stated in the WID, the evaluation methodology for SL in FR2 will focus on deployment scenarios for commercial use cases. We note that such a deployment scenario has also been considered for the SL work in the unlicensed spectrum, covered in the same WI, and during Rel-17 some agreements were reached on evaluation methodology for SL commercial use cases.
[bookmark: _Toc115452175]The deployment scenario targeted by SL in FR2 is the same as the deployment scenario for SL unlicensed and for SL commercial use cases in Rel-17.
Therefore, we propose that the evaluation methodology for FR2 uses the evaluation methodology for SL unlicensed in addition to some aspects from the agreements related to commercial use cases from Rel-17 as a starting point. 
[bookmark: _Toc115452166]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.
With the above proposal, we present our view on the details of the evaluation methodology for FR2 below.
2.1		Deployment model
When it comes to deployment model for commercial use cases, in Rel-17 RAN1 made an agreement on several options with Urban macro (all UEs outdoor) being the main model and Urban macro (500m ISD) + 1 RRH/Indoor Hotzone per cell and Urban macro with larger ISD being optional. The main model contains only outdoor UEs, which is suitable for the commercial use cases in FR1 targeted by Rel-17. However, for the commercial use cases under the umbrella of FR2, we think that having only indoor UEs is more relevant. In the Appendix of the present contribution, we have included the RAN1#110 agreement on the evaluation methodology for SL unlicensed, in which the indoor layout was agreed to be the main model.  In our view, such layout can be reused for the evaluation of SL in FR2.
[bookmark: _Toc115452167]Indoor layout used in SL-U is used for evaluating SL in FR2.
Regarding the two layout options shown in the Appendix, namely the pairs topology and the SL UE cluster topology, we believe that the pairs topology is more suitable for the unicast scenario mandated by the WID for SL FR2. Hence, we propose RAN1 to agree for SL FR2 a similar approach as for SL-U unicast and focus only on the pairs topology. It is obvious that changes to the details are needed. For example, there is no need to model two RATs in case of SL FR2.
[bookmark: _Toc115452168]RAN1 to focus on pairs topology for evaluating SL in FR2. Details are FFS.
2.2		Carrier frequency and system bandwidth
For carrier frequency, we think it is most reasonable to reuse the frequencies included in TR 37.885 for SL V2X [2] or in TR 38.838 for XR [3].
[bookmark: _Toc115452169]30 GHz is used as the carrier frequency for SL in FR2.
Regarding system bandwidth, in TR 38.838, the value used for XR evaluation in FR2 are 100 MHz and 400 MHz. Based on these references and the relevant commercial use cases in FR2, we propose to use 100 MHz as the baseline, and other values like 200MHz and 400MHz can be optional.
[bookmark: _Toc115452170]The baseline for system bandwidth in SL FR2 is 100 MHz. FFS other optional values.
2.3		Traffic model
For the proposed commercial use cases, we support to re-use the traffic models defined in SL-U for Rel-18 and the ones defined in Rel-17 which were specific for commercial use cases. The periodic traffic model 3 and the aperiodic model 2 are similar to traffic models consider for DL in XR use cases from TR 38.838. Therefore, we propose to support these traffic models for commercial use cases.
[bookmark: _Toc115452171]Support periodic traffic model 3 as specified in TR 37.885.
2.4 		Channel model
Given that the indoor layout is the most relevant deployment scenario, it is natural to use an indoor channel model for the simulations. In our view, the channel model for indoor hotspot as specified in TR 38.901 is a good starting point [4]. Further, we expect a significant likelihood of non-line-of-sight in the relevant SL commercial use cases. Therefore, the mixed office scenario will be more relevant than the open office scenario.
[bookmark: _Toc115452172]NR InH Mixed Office model specified in TR 38.901 is used for evaluating SL in FR2.
2.5		Antenna model
For SL FR2, one important aspect consider is the number of antennas that the UE will have. In Rel-17, it was agreed that for commercial use cases, the number of transmitting and receiver antennas and the antenna gain that a UE support is at least the indicated in the UE RF parameters for TR 37.885, cited in the tables below. 
Table 1 (Table 6.1.4-6 in TR37.885): 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 2 (Table 6.1.4-7): Antenna array configuration for pedestrian UE and cellular UE
	
	Pedestrian UE and cellular UE

	
	For 30 and 63 GHz

	TXRU mapping
	Up to proponents decision

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

	Antenna array configuration
(M, N, P, Mg, Ng)
	(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,g, dV,g) = (0, 0)λ


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

	Antenna tilt, deg
	90



We propose to use the antenna models above as a starting point for SL in FR2.
[bookmark: _Toc115452173]For SL FR2, the antenna array configuration included in TR 37.885 for pedestrian UE is used as a starting point.
2.6		Performance metrics
Since the work in SL for FR2 objective will be focusing on unicast communication, we believe the most relevant performance metric would be the user perceived throughput (UPT) as defined in TR 36.889 [5].
[bookmark: _Toc115452174]User perceived throughput (UPT) is used as a performance metric for SL in FR2. FFS other metrics.
Conclusion
In the previous sections we made the following observations: 
Observation 1	The deployment scenario targeted by SL in FR2 is the same as the deployment scenario for SL unlicensed and for SL commercial use cases in Rel-17.
Based on the discussion in the previous sections we propose the following:
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.
Proposal 2	Indoor layout used in SL-U is used for evaluating SL in FR2.
Proposal 3	RAN1 to focus on pairs topology for evaluating SL in FR2. Details are FFS.
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.
Proposal 6	Support periodic traffic model 3 as specified in TR 37.885.
Proposal 7	NR InH Mixed Office model specified in TR 38.901 is used for evaluating SL in FR2.
Proposal 8	For SL FR2, the antenna array configuration included in TR 37.885 for pedestrian UE is used as a starting point.
Proposal 9	User perceived throughput (UPT) is used as a performance metric for SL in FR2. FFS other metrics.
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Appendix
RAN1#110 agreement on evaluation methodology for the SL unlicensed:
	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

· 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)
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