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1 [bookmark: _Ref47362130][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The following agreements for the evaluation of the sidelink operation in FR2 has been achieved in last RAN1 meeting. In this contribution, the remeaning issues for the evaluation methodology are discussed.
	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


2 Evaluation methodology
In this section, several remaining issues of the simulation methodology on the sidelink in FR2 is discussed, including the definition of total UE number in commercial deployment scenario, whether to consider the cluster-based topology defined for SL-U, etc.
Scenario
One of the remaining issue is whether to consider the cluster-based topology defined for SL-U as one scenario for the sidelink evaluation in FR2. This topology is suitable for the commercial use cases that all the UEs are concentrated in a small area, e.g., gaming between two groups, online meeting, etc. Therefore, the cluster-based topology can be a optional scenario for the sidelink evaluation in FR2. The number of SL UEs can be larger (e.g., double) than that definded for SL-U, i.e 6 or 12 clusters are deployed with 5 SL UEs in each cluster. 
[bookmark: _Hlk118734275]Proposal 1: The cluster-based topology can be considered as an optional scenario for the sidelink evaluation in FR2, where the UE number can be larger (e.g., double) than that defined for SL-U.

Performance metric
Another issue is whether to consider the UE satisfaction as section 7.2 in TR38.838 for XR traffic evaluation as the performance metric for the evaluation for sidelink in FR2. Firstly, the XR traffic has been agreed as one traffic model for the evaluation of sidelink in FR2. Secondly, the XR service is one important and main commercial use case for SL over FR2 spectrum, which demands larger bandwidth to guarantee the transmission validity and better UE experience. Thus, the UE satisfaction can be supported.
As defined in TR38.838, the UE satisfaction is declared as a satisfied UE if more than a certain percentage of packet are successfully transmitted within given air interface PDB, i.e. all the considered streams meet their own PER (Packet Error Rate) and PDB requirement. Similarly, the UE satisfaction for the sidelink evaluation can be defined as a satisfied sidelink UE if more than a certain percentage of packet are successfully received by all the receivers within the given PDB. The certain percentage value should be defined to align the simulation parameter, e.g., 90%, 99%, 99.9 or 99.99. The final metric is the percentage of UE satisfaction among the all sidelink UE.
[bookmark: _Ref118734445]Proposal 2: UE satisfaction is support for the evaluation of sidelink in FR2.
[bookmark: _Ref118746768]Proposal 3: UE satisfaction for SL is defined as a satisfied sidelink UE if more than a certain percentage of packet are successfully received by all the receivers within the given PDB.

UE number for groupcast and broadcast
In the prevous meeting, only the number of UE for unicast has been agreed for indoor scenario (i.e., 12 pair per 20 MHz). The numbers for groupcast and broadcast are missing. Regarding the total number of UEs in this case, the density of SL UE should be larger than that of FR1 due to higher spatial multiplexing gain in FR2. On the other hand, the larger the number of UEs, the higher the simulation efforts are expected. Therefore, it is proposed that 24 UEs per 20 MHz are deployed for evaluation of the groupcast and broadcast transmission. 
[bookmark: _Ref118120780]Proposal 4: The total UE number in the commercial indoor scenario should be defined as following
· [bookmark: _Hlk118120829]24 UEs per 20 MHz with scaling factors of 1, ½ or 1/3 for groupcast and broadcast transmission.

Evaluation profile
Base on the existing conclusions, the basic evaluation profile should be defined to align the simulation result, similar to what has been defined in Rel-16 SL evaluation, which is benefitial for aligning the simulation platform among companies and facilitating further technical discussion. Thus, the following table lists some essential parameters that can be the starting point for defining the final profiles. 
Table 1 Evaluation profile parameters
	Scenario
	Indoor
	Outdoor

	Topology
	Indoor layout defined for SL-U with pairs topology and without WiFi nodes.
	Layout option 3 in Section A.2.1.1 of TR 36.843 with Option 1.

	Carrier
	30GHz
	30GHz

	Bandwidth
	100MHz
	100MHz

	Subcarrier space
	60KHz
	60KHz

	Transmission type
	Unicast
	Unicast

	UE number
	12 pairs/20 MHz
	20UEs per cell

	RSRP threshold for UE pair
	-72dBm
	-90dBm

	UE antenna configuration
	(M, N, P, Mg, Ng) = (2, 4, 2, 1, 2)
Panel bearing angle: Ω0,1=Ω0,0+180°
(dH, dV) = (0.5, 0.5)λ
(dH,g, dV,g) = (0, 0)λ
	(M, N, P, Mg, Ng) = (2, 4, 2, 1, 2)
Panel bearing angle: Ω0,1=Ω0,0+180°
(dH, dV) = (0.5, 0.5)λ
(dH,g, dV,g) = (0, 0)λ

	Traffic model
	Period traffic: Model 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
NOTE: the packet size scaling factor equals to 1/5, i.e., the packet size is uniformly random in the range between 6000 bytes and 12000 bytes with the quantization step of 2000 bytes.
	Period traffic: Model 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
NOTE: the packet size scaling factor equals to 1/5, i.e., the packet size is uniformly random in the range between 6000 bytes and 12000 bytes with the quantization step of 2000 bytes.

	UE receiver noise figure
	13dB
	13dB

	UE speed
	3km/h
	3km/h

	UE Tx power
	23 dBm
	23 dBm

	Performance metric
	UPT and PRR
	UPT and PRR



[bookmark: _Ref115356967]Proposal 5: Support the Table 1 as the baseline evaluation profiles for the evaluation of sidelink operation on FR2.
3 Conclusion
In the contribution, we provide our considerations on the evaluation methodology for sidelink operation on FR2 with the following proposals. 
Proposal 1: The cluster-based topology can be considered as an optional scenario for the sidelink evaluation in FR2, where the UE number can be larger (e.g., double) than that defined for SL-U.
Proposal 2: UE satisfaction is support for the evaluation of sidelink in FR2.
Proposal 3: UE satisfaction for SL is defined as a satisfied sidelink UE if more than a certain percentage of packet are successfully received by all the receivers within the given PDB.
Proposal 4: The total UE number in the commercial indoor scenario should be defined as following
· 24 UEs per 20 MHz with scaling factors of 1, ½ or 1/3 for groupcast and broadcast transmission.
Proposal 5: Support the Table 1 as the baseline evaluation profiles for the evaluation of sidelink operation on FR2.
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