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[bookmark: _Ref506539118]Introduction
[bookmark: _Hlk104074592]In 3GPP TSG RAN meeting #94, a new work item related to NR Sidelink (SL) evolution was approved, whose description has been recently updated during the latest RAN meeting [1] to include an additional agenda item starting from RAN1 #110-e devoted to update the evaluation methodology to enable evaluations of SL FR2 in licensed band. In fact, as part of the objectives of this Working Item (WI), that following aspects were included:
	· [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.


During RAN1#110-bis-e the following agreements regarding the SL FR2 evaluation methodology were reached [2]:
	Agreement
In evaluation methodology for commercial deployment scenario for sidelink operation on FR2
· Reuse indoor layout defined for SL-U with pairs topology and without WiFi nodes 
· FFS: total number of UEs deployed in the layout
· Companies should report how UEs are paired
· FFS: whether to consider the cluster-based topology defined for SL-U
· Note: for the evaluation, there is no Uu link in this indoor layout

Agreement
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 
· Option 1: 7 macro sites with 3 cells per site
· Option 2: a single site
· Companies should report how UEs are paired
· FFS: total number of UEs deployed in the layout
· FFS: whether Uu and PC5 use same carrier
· FFS: ISD for this layout option 3
Agreement
For the indoor layout defined in the evaluation methodology for commercial deployment scenario for sidelink operation on FR2, the total number of UEs is 12 pairs/20 MHz with scaling factors of 1, ½ or 1/3.  

Agreement
For the outdoor layout defined in the evaluation methodology for commercial deployment scenario for sidelink operation on FR2, the number of UEs per cell is 60 with scaling factors of 1, ½ or 1/3. 

Agreement
For the outdoor layout defined in the evaluation methodology for commercial deployment scenario for sidelink operation on FR2, Uu link has different carrier as PC5 in the simulation is the baseline
· Optional: Uu link has same carrier as PC5 in the simulation. 

Agreement
In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, for the outdoor layout, the channel model reuses the procedures and parameters for UMi - Street Canyon specified in TR 38.901.
 
Agreement
In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, for the indoor layout, the channel model reuses the procedures and parameters for InH mixed office specified in TR 38.901. 

Agreement
In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, for UE antenna parameters, reuse the antenna element pattern and antenna array configuration for pedestrian UE and cellular UE as in Table 6.1.4-6 and Table 6.1.4-7 of TR 37.885. 

Agreement
In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, consider at least the following parameters: 
· Carrier frequency: 30 GHz
· Sub-carrier spacing: 120 kHz (baseline), 60 kHz (optional)
· Simulation bandwidth: 100 MHz (baseline), 200 MHz (optional)
· UE receiver noise figure: 13 dB (baseline), 10 dB (optional)
· UE Tx power: 23 dBm (EIRP should not exceed 43 dBm)
· UE speed: 3 km/h

Agreement
For the outdoor layout defined in the evaluation methodology for commercial deployment scenario for sidelink operation on FR2, ISD is 200 meters.

Agreement
In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, support at least the following traffic model:
· Option 1: periodic traffic mode 3
· Packet size scaling factor is up to companies’ porting
· 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%
· Packet size is up to companies’ reporting
· Option 3: XR traffic models including cloud gaming, virtual reality, and augmented reality.  
· It is up to each company to use either Option 1 or 2 or 3 or mixed of them. 

Agreement
When reporting the simulation results for sidelink operation on FR2, companies should report the used resource allocation scheme. 

 Agreement
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. 
·  FFS: UE satisfaction as section 7.2 in TR 38.838 for XR traffic evaluation


In the context of updating the evaluation methodology to enable evaluations of SL FR2 in licensed band, the remaining of this document provides our view on the necessary changes required to study enhancements for SL FR2, while view on other aspects are provided in our companion contributions [3-5].
General discussion
During the initial standardization of NR SL for Rel-16 some features to support SL FR2 were already developed. Some examples of such features are operation with 120 kHz SCS and phase tracking reference signals. However, beam management has not been standardized yet. As so far in the framework of 3GPP, the beam management operation for the SL has never been standardized for any past release and this could be considered as a major additional step. For FR2, beam management is essential as in this frequency range all current systems rely on antenna arrays with analog beamforming to enable sufficient coverage.


[bookmark: _Ref100077903]Figure 1 – Illustration of SL FR2 beamforming for V2X.  
Figure 1 illustrates the SL FR2 beamforming operation. Note that beamforming is used at both the transmitter and receiver. It is also important to note that to achieve a spherical (or semi-spherical) coverage multiple antenna panels are necessary. 


[bookmark: _Ref112937173]Figure 2 – Operation modes of SL FR2.  
In our understanding it is necessary to also support mode-1 and mode-2 operation for SL FR2 beam management. As illustrated in Figure 2 these represent the gNB controlled and autonomous resource allocation in combination with beam management. 
Remaining Details For System Level Evaluations
In the following paragraphs we discuss the remaining points that are left to discuss after all major parts of the evaluation methodology were agreed during RAN1#110-bis-e. 
Evaluation Scenarios
Regarding evaluation scenario the following agreements were reached during RAN1#110-bis-e [2]: 
	Agreement
In evaluation methodology for commercial deployment scenario for sidelink operation on FR2
· Reuse indoor layout defined for SL-U with pairs topology and without WiFi nodes 
· FFS: total number of UEs deployed in the layout
· Companies should report how UEs are paired
· FFS: whether to consider the cluster-based topology defined for SL-U
· Note: for the evaluation, there is no Uu link in this indoor layout


Given that the WID targets unicast systems, we do not see any need for a cluster-based topology which is meant to model groupcast or broadcast systems. Our understanding is that the target of this evaluation is to design directional beam management which is clearly in contradiction with the direction of using a model typically used for groupcast system for such evaluations. To avoid a scenario where every company simulates their own target scenario, we thus think this option should not be used, especially since there is not motivation from the WID perspective. 
Proposal 1:
· Cluster-based topology defined for SL-U is not consider for SL FR-2 evaluations

Performance Metrics
Regarding performance metrics the following agreements were reached during RAN1#110-bis-e: 
	Agreement
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. 
·  FFS: UE satisfaction as section 7.2 in TR 38.838 for XR traffic evaluation


In additional to the already agreed perform metrics some companies wanted to include the UE satisfaction as defined in [6] (TR 38.838). These cannot always show the difference in performance of different beam management implementation options. However, as this is also the case for other agreed performance metrics and as the XR traffic model is agreed it is logical that this metric can also be reported by companies if the XR traffic model is used. 
Proposal 2: 
· The UE satisfaction as defined by TR 38.838 is included into the performance metrics with a note that this is only applicable when the XR traffic model is used

Link level evaluation
It is important to note that when evaluating and designing beam management solutions for SL, evaluation of the single links are not the major target of the evaluation, but system level evaluations may be a more suitable tool. Thus, as there is limited benefit from beam management-based evaluations using link level simulations and as this would be a major effort to define a SL channel model for SL link level evaluations for systems with a carrier frequency above 6 GHz, given that there is no need to define a SL FR2 LLS evaluation methodology. 
Proposal 3: 
· No SL FR2 LLS evaluation methodology is defined

[bookmark: _Ref52481833]Conclusions
In this contribution, we discussed updated to the SL evaluation methodology. Further, we summarize the proposals as follows:
Proposal 1:
· Cluster-based topology defined for SL-U is not consider for SL FR-2 evaluations

Proposal 2: 
· The UE satisfaction as defined by TR 38.838 is included into the performance metrics with a note that this is only applicable when the XR traffic model is used

Proposal 3: 
· No SL FR2 LLS evaluation methodology is defined
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