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Introduction
The Release 18 NR sidelink evolution work item was approved in RAN #94e meeting [1] and updated in RAN #97e meeting [2]. 

One of the RAN1 objectives is enhanced sidelink operation on FR2 licensed spectrum. 
 
	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.
· [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.



According the updated WID [2], the evaluation methodology for commercial deployment scenario is to be discussed in RAN1 #110b-e meeting. In this contribution, we provide our views on the evaluation methodology for sidelink operation on FR2 licensed spectrum.
Discussion
In Rel-16 NR sidelink, only V2X use cases were focused. In Rel-17 NR sidelink enhancement, V2X, public safety and commercial use cases were considered. Subsequently, the sidelink evaluation methodology was updated to support the public safety and commercial use cases. Specifically, the sidelink evaluation methodology study in Rel-17 NR sidelink enhancement includes the update of reference system deployments, channel models, UE antenna models, traffic models, and performance evaluation metrics for commercial use cases. 

Furthermore, in Rel-18 NR sidelink evolution, the evaluation methodology for sidelink operation on unlicensed spectrum was agreed for commercial uses cases in RAN1 #110 meeting [3]. 

For Rel-18 sidelink operation on FR2 licensed spectrum, the evaluation methodology is to be updated for commercial deployment. Since the evaluation methodology for commercial deployment is already developed in Rel-17 NR sidelink enhancement and in Rel-18 NR sidelink operation on unlicensed spectrum, these evaluation methodologies could be used as starting point for Rel-18 objective of sidelink operation on FR2 licensed spectrum. 

Evaluation scenario
The following agreements were made in RAN1 #103-e meeting [4] and RAN1 #104-e meeting [5] on the evaluation scenario for commercial use cases. 

	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.

Agreements:
0. For the layout for public safety and commercial use cases, support “7 macro sites with 3 cells per site in the layout”

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



The above evaluation scenario update for commercial use cases based on [6] could be reused as for sidelink operation on FR2. To restrict the scope of the evaluation methodology, we prefer the layout Option 3 in Section A.2.1.1 TR 36.843 (i.e., Urban macro (500m ISD) with all UEs outdoor) to be used for the evaluation of commercial use cases for sidelink operation on FR2, since it is the baseline layout option for commercial use case in the above agreements. Furthermore, 7 macro sites with 3 cells per site is assumed in the layout. 

Proposal 1: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, reuse layout option 3 in Section A.2.1.1 of TR 36.843 with 7 macro sites with 3 cells per site. 

The above layout is for outdoor UEs. For sidelink operation on FR2, indoor scenario should also be considered. It was agreed [3] in the discussions of sidelink operations on unlicensed spectrum (SL-U) that an indoor layout is defined for commercial use cases. We think this layout could be reused for sidelink operation on FR2. Different from SL-U, we do not need to consider gNB or AP within the layout. Between the two options of UE dropping and association, we prefer Option 1 (i.e., pairs topology) for FR2, since it is recommended for SL-U and only sidelink unicast is considered in sidelink operation on FR2 in Rel-18. 

For unicast traffic with 20 MHz bandwidth, a total of 12 WiFi STAs and a total of 12 SL-U UEs are deployed in Option 1 of UE dropping defined for SL-U. Since we do not need to consider the deployment of WiFi STAs for sidelink operation on FR2, the total number of sidelink UEs to be dropped in the layout can be equal to 24 to maintain the total number of UEs in the layout unchanged from SL-U. We are also open to more UEs dropping in the layout due to large pathloss in FR2.

Proposal 2: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, reuse indoor layout defined for sidelink operation on unlicensed spectrum with option 1 of sidelink UE dropping and association.
· A total number of 24 UEs is to be deployed in the layout.

For the above two layouts, the parameters of carrier frequency, simulation bandwidth and UE receiver noise figure need to be updated for FR2. In this sense, the corresponding parameters defined in [7], [8] can be reused. For example, Table A.1-1 of [8] mentions the carrier frequency for FR2 is 30 GHz and the sidelink simulation bandwidth is 100 MHz. Table 6.1.1-2 of [7] indicates UE receiver noise figure is 13 dB as baseline and 10 dB as optional. Hence, we have the following proposal. 

Proposal 3: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, consider the following parameters modification: 
· Carrier frequency: 30 GHz
· Simulation bandwidth: 100 MHz
· UE receiver noise figure: 13 dB (baseline), 10 dB (optional)

Channel model
The following agreement was made in RAN1 #103-e meeting [4] on the channel model for commercial use cases. 

	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.



Also, it was agreed [3] that for SL-U, channel model follows NR InH mixed office model used in NR-U, which follows the specifications in TR 38.901 [9]. 

Considering that the channel mode specified in TR 38.901 [8] is applicable for 0.5-100 GHz, we think the models and parameters of pathloss, LOS probability, O2I penetration loss, shadowing, as well as fast fading specified in TR 38.901 could be directly reused for sidelink operation on FR2. This applies to both outdoor layout and indoor layout in Section 2.1. Specifically, the outdoor layout uses the parameters for UMa and the indoor layout uses the parameters for InH mixed office. Hence, we have the following proposal. 

Proposal 4: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, 
· For the outdoor layout, the channel model reuses the parameters for UMa specified in TR 38.901.
· For the indoor layout, the channel model reuses the parameters for InH mixed office specified in TR 38.901. 

Antenna model
The following agreement was made in RAN1 #103-e meeting [4] on UE antenna model for commercial use cases. 

	Agreements:
· For public safety and commercial use cases, at least following option is supported for UE RF parameters:
· Reuse the number of TX AP, the number of RX AP, antenna gain for P-UE specified in TR 37.885.



The antenna model specified in TR 37.885 [7] includes antenna height, antenna element pattern and antenna array configuration for macro BS, UE-type RSU, pedestrian UE/cellular UE as well vehicle UE. The antenna models for pedestrian UE or cellular UE could be applied for sidelink operation on FR2. Specifically, antenna height in Table 6.1.4-1, antenna element pattern in Table 6.1.4-6 and antenna array configuration in Table 6.1.4-7 in [7] could be used as antenna model for sidelink operation on FR2. 

Proposal 5: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, for UE antenna parameters, reuse  
· Antenna height in Table 6.1.4-1 in TR 37.885
· Antenna element pattern for pedestrian UE and cellular UE in Table 6.1.4-6 in TR 37.885
· Antenna array configuration for pedestrian UE and cellular UE in Table 6.1.4-7 in TR 37.885. 

Traffic model
The following agreements were made in RAN1 #103-e meeting [4] on traffic model for commercial use cases. 

	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 R-17 NR sidelink enhancement WI is used
the metrics for latency and WAN are not needed

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



Furthermore, three options on traffic model were agreed [3] in the discussions of SL-U. Option 1 is periodic traffic model 3, option 2 is FTP model 3 and option 3 is XR cloud gaming model. The mixture of these options is also supported. 

In our view, the same traffic models for commercial use case can be supported in evaluation methodology for sidelink operation on FR2. Considering the large simulation bandwidth in FR2, the packet size down scaling in SL-U is not needed for periodic traffic model 3. 

Proposal 6: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, periodic traffic mode 3, FTP model 3, XR cloud gaming model, and their mixture are supported. 
· For FTP model 3 with arrival rate satisfying (BO low load: 10-25%; BO mid load: 35-50%; BO high load: above 55%)

Performance metric
The following agreements were made in RAN1 #103-e meeting [4] on performance metric for commercial use cases. 

	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:
C. “FTP2 traffic model” is replaced with “FTP traffic model or periodic traffic model”
D. Power consumption model agreed in R-17 NR sidelink enhancement WI is used
E. the metrics for latency and WAN are not needed



Furthermore, UPT, latency and PRR are the agreed performance metrics in the discussions of SL-U. In general, we think all these performance metrics (i.e., UPT, latency and PRR) can be reused in evaluation methodology for sidelink operation on FR2. 

Proposal 7: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, performance metric includes UPT, latency and PRR which regards the packet whose delay exceeding the remaining PDB as transmission failure. 

Conclusion
In this contribution, we provided our views on evaluation methodology for sidelink operation on FR2 licensed spectrum. Our proposals are as follows:

Proposal 1: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, reuse layout option 3 in Section A.2.1.1 of TR 36.843 with 7 macro sites with 3 cells per site. 

Proposal 2: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, reuse indoor layout defined for sidelink operation on unlicensed spectrum with option 1 of sidelink UE dropping and association.
· A total number of 24 UEs is to be deployed in the layout.

Proposal 3: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, consider the following parameters modification: 
· Carrier frequency: 30 GHz
· Simulation bandwidth: 100 MHz
· UE receiver noise figure: 13 dB (baseline), 10 dB (optional)

Proposal 4: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, 
· For the outdoor layout, the channel model reuses the parameters for UMa specified in TR 38.901.
· For the indoor layout, the channel model reuses the parameters for InH mixed office specified in TR 38.901. 

Proposal 5: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, for UE antenna parameters, reuse  
· Antenna height in Table 6.1.4-1 in TR 37.885
· Antenna element pattern for pedestrian UE and cellular UE in Table 6.1.4-6 in TR 37.885
· Antenna array configuration for pedestrian UE and cellular UE in Table 6.1.4-7 in TR 37.885. 

Proposal 6: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, periodic traffic mode 3, FTP model 3, XR cloud gaming model, and their mixture are supported. 
· For FTP model 3 with arrival rate satisfying (BO low load: 10-25%; BO mid load: 35-50%; BO high load: above 55%)

Proposal 7: In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, performance metric includes UPT, latency and PRR which regards the packet whose delay exceeding the remaining PDB as transmission failure. 
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