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[bookmark: _Ref521334010]Introduction
At RAN1#110bis e-meeting, some working assumption, conclusion and agreement were achieved related to evaluation methodology for enhanced sidelink operation on FR2 licensed spectrum[1].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. 


In this contribution, we provide our views on the remaining issues for sidelink simulation methodology update for FR2 frequency band. 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


Commercial use case
[bookmark: OLE_LINK14]In RAN1#110 bis  e-meeting, the following conclusion for commercial use case was reached.[1]
	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.



[bookmark: _Ref47295921]In RAN1#110 meeting, the following agreement was achieved 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
[image: 说明: cid:image001.png@01D86F54.BA32B150]
· 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: 说明: 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)



The FFS in the agreement in RAN1#110 about whether to consider the cluster-based topology defined for SL-U is the leftover from the last meeting. Some company mentioned the cluster topology maybe considered for wearable and smart-home devices. However,we do not see any need for a cluster-based topology since most of these wearables do not support beam based operation due to hardware size limit, complexity and cost factors.
For those wearable and smart-home devices which  have higher hardware complexity and cost and support FR2 operation, we propose to reuse the pairs-topology only.  This should be enough for SL-FR2, and this helps to reduce the system complexity and cost. Secondly, 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.
Proposal 1:  There is no need to adopt a cluster-based topology. For wearable and smart-home devices which have higher hardware complexity and cost, it should be enough to reuse the pairs-topology only. 
[bookmark: _GoBack]Traffic model and Performance metric
In RAN1#110bis-e meeting, the following conclusion for SL-FR2 evaluation was reached.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


An FFS was left over from the last meeting: UE satisfaction as section 7.2 in TR 38.838 for XR traffic evaluation[2]. We believe that the XR business in SL is no different from the ordinary XR business, Therefore, the definitions in TR 38.838 can be reused directly[2].
For the UE satisfaction metric which measures the quality of a link, a UE is declared as a satisfied UE if all the considered streams meet their own PER and PDB requirements, i.e., more than a certain percentage of packets are successfully transmitted within a given air interface PDB. Specifically, we have followings depending on the evaluation directions considered.
-	In DL-only evaluation, only DL streams are considered when identifying UE satisfaction.
-	In UL-only evaluation, only UL streams are considered when identifying UE satisfaction.
Proposal 2：In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, performance metric should include UE satisfaction defined as follows:
· A UE is declared as a satisfied UE if all the considered streams meet their own PER and PDB requirements, i.e., more than a certain percentage of packets X are successfully transmitted within a given sidelink PDB Y. 
· In sidelink evaluation, only sidelink streams are considered when identifying UE satisfaction.
· X=99% (baseline) or 99.9% (optional).
· Y is determined by the traffic model.
· Other values of X and Y can also be evaluated optionally.
Conclusion
In the contribution, we provide our considerations on the SL simulation methodology in FR2 frequency band with the following proposals. 
Proposal 1:  There is no need to adopt a cluster-based topology. For wearable and smart-home devices which have higher hardware complexity and cost, it should be enough to reuse the pairs-topology only.
Proposal 2：In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, performance metric should include UE satisfaction defined as follows,
· A UE is declared as a satisfied UE if all the considered streams meet their own PER and PDB requirements, i.e., more than a certain percentage of packets X are successfully transmitted within a given sidelink PDB Y. 
· In sidelink evaluation, only sidelink streams are considered when identifying UE satisfaction.
· X=99% (baseline) or 99.9% (optional).
· Y is determined by the traffic model.
· Other values of X and Y can also be evaluated optionally.
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