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1 [bookmark: _Ref47362130][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
It has been agreed in RAN#97 meeting that the FR2 objective starts from RAN#97 and focus only on updateing the evaluation methodology in Q4 of 2022.
In this contribution, the evaluation methodology for sidelink operation on FR2 is discussed.
2 Evaluation methodology
In this section, several essential issues of the simulation methodology on the sidelink in FR2 is discussed, including scenario deployment, channel model, traffic model, performance metric in both FR2-1 and FR2-2 spectrums. 
2.1 Scenario 
The sidelink system operation on FR2 can be used for V2X scenario and the evaluation scenario including urban and highway defined in TR37.885[1] can be reused as the baseline. 
[bookmark: _Ref115356929]Proposal 1: The evaluation methodology defined in TR37.885 can be the start point for the evaluation of FR2-1 in lincensed spectrum.

The sidelink system operation on FR2 can also be used for commercial scenario. It is desirable to extend the transmission resource to FR2-2, which can support more services, e.g., XR service, cloud service and 3D projection service. Therefore, the methodology for the evaluation of sidelink operating on the FR2-2 spectrum should be futher studied. This scenario is similar to the scenario of B52.6G, whose evaluation methodology has been defined in TR38.808[2].
[bookmark: _Ref115454811]Proposal 2: Confirm the evaluation model defined in TR38.808 for B52.6G as the start point for the evaluation of sidelink operating on FR2-2.

The indoor scenario and outdoor scenario has been defined in previous evaluation model in TR38.808. Considering the limit time and the modeling complexity, it is preferred to select indoor scenario as the baseline for the evaluation on FR2-2 of sidelink. Therefore, based on the scenario indoor A defined in TR38.808, the network topology shown in Figure 1 can be introduced. 



Figure 1 network topology of indoor scenario
From the topology shown in the above figure, the indoor box is 120m x 50m. The red dot represents the base station node, which is randomly deployed within the 10m x 10m virtual square. Sidelink UE represented by the green dot pair is randomly deployed in the indoor scenario. The blue dot represents the UE served by the red dot node. The number of Sidelink UE pair can be 24 for unicast transmission and the UEs for groupcast and broadcast transmission can be 48 according to the evaluation methodology agreed in FR1 for sidelink operating in unlicensed spectrum. Similarly, the number of UE from other RAT, e.g., gNB or 802.11ay, can be 4 per node.

Alternatively, the network topology defined for FR1 evaluaiton in unlicensed spectrum can also be reused as shown in Figure 2.
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[bookmark: _Ref115450147]Figure 2 network topology of indoor scenario
The value of {a b c d} are {20m 60m 20m 80m} respectively. The red dot represents the sidelink UE and the blue one represents the control node such as gNB or AP. The number of the control node is 3. The number of sidelink UE is 12, which equals to the number of UE of the other RAT.
[bookmark: _Ref115454816]Proposal 3: Select the indoor scenario as the baseline for the FR2-2 evaluation of sidelink.
[bookmark: _Ref115454823]Proposal 4: The network topology shown in Figure 1 should be introduced to the methodology as baseline and that in Figure 2 can be considered as optional.

2.2 Subcarrier space
It is benefical to define at least one baseline SCS option for the evaluation, otherwise it would be difficult to compare the results using differet SCS parameters, especially considering that the SCS is the fundamental parameter that would affect the simulation design significantly. To align the evaluation paramters, the subcarrier space can be defined as 60KHz and 120KHz for the evalution in FR2-1 and FR2-2 of sidelink respectively.
[bookmark: _Ref115356933]Proposal 5: The subcarrier space should be introduced to the methodology to align the simulation paramters.

2.3 Channel model
For V2X scenario, the channel model has been defined in the TR37.885, which can be applied to the evaluation of sidelink operation on FR2-1.
The channel model of SL UE to SL UE should be defined for FR2-2. In the case of coexistence with other system is to be evluated, for ecample, NRU, etc., the channel model of coexisting node to SL UE should be defined for FR2-2. In the case of coexisting with Uu, the channel model of SL UE to the NRU node can reuse the procedure of channel generation defined in TR38.901 for the indoor scenario. The channel model of SL UE to SL UE and SL UE to NRU UE can also reuse the same procedure since the channel environment is similar to that of UE to control node.
[bookmark: _Ref115454832]Proposal 6: The channel model generation procedure and parameters for the indoor scenario defined in TR38.901 can be reused for the link between SL UE and other UE or control node from different RAT.

Two types of antenna model ware defined in the previous methodology for V2X scenario. Considering the implementation complexity, the antenna model option 1 defined in TR37.885 should be considered as the baseline to simplify the evaluation model. 
[bookmark: _Ref115454836]Proposal 7: The antenna model option 1 defined in TR37.885 should be taken as baseline.

Regarding the antenna model for the BS of NRU system and the UE from different RAT in commercial scenario, the detail design is shown in the following table based on the definication in TR38.808.
Table 1 Antennal model for commercial evaluation of sidelink
	Node type
	Antenna Pattern
	Antenna configuration

	NRU BS
	Antenna pattern power given in Table A.2.1-7 of TR38.802 for ceiling mount
(with exception of antenna element gain)
	(Mg,Ng,M,N,P) = (1,1,4,4,2) with (0.5 dv, 0.5 dh)

	WIFI node
	Omnidirectional antenna model
	/

	SL UE
	Antenna power pattern given in Table A.2.1-8 of TR38.802
	(Mg,Ng,M,N,P) = (1,1,2,2,2)
with (0.5 dv, 0.5 dh)

	NRU UE
	Antenna power pattern given in Table A.2.1-8 of TR38.802
	(Mg,Ng,M,N,P) = (1,1,2,2,2)
with (0.5 dv, 0.5 dh)

	WIFI UE
	Omnidirectional antenna model
	/


[bookmark: _Ref115454840]Proposal 8: Capture the antenna model in table 1 to the methodology in the FR2 evaluation.

2.4 Traffic model
Larger bandwidth and higher SCS are available for FR2 of sidelink, which are intended to support the services with higher transmission rate, e.g., extending sensor, advancing driving or real-time data sharing. Hence, the traffic model with high intensity should be baseline for the evaluation in V2X scenario. On the other hand, it should be noted that a very high volume of traffic load would require a extremely long execution time to complete the simulation according to the previous verification experience, which is very inefficient for evaluation and investigation. Therefoer, it is desirable to introduce multiple scale factors for the packet size and/or traffic pattern, e.g., the maximum packet size in the period traffic and aperiod traffic with high intensity reduces by a scale factor, e,g., 0.1 or 0.2.
[bookmark: _Ref115454844]Proposal 9: The data packet size with high intensity should be update by a scale factor, e,g., 0.1 or 0.2 in V2X scenario.

The traffic model defined for B52.6G is FTP 3 with 27M byte packet size can be regareded as the baseline for the commercial scenario, which is rigorous for the transmission on the sidelink of FR2 considering the resource reservation procedure. Hence, the FTP3 traffic model can be reused except that the packet size should be reduced to 0.5M or 2M bytes. The DL/UL Traffic Ratio for the NRU UE can also reuse the ratio defined in TR38.808 that of 50% DL transmission and 50% UL transmission.
[bookmark: _Ref115454847]Proposal 10: FTP 3 is used for the evaluation of FR2 with the packet size of 0.5M or 2M bytes.

2.5 Performance metric
The performance metric defined for sidelink operating in FR1 includes UPT and PRR, which can still be used for the evaluation of sidelink operation on FR2. Therefore, these metrics can be both introduced to the methodology for V2X scenario and commercial scenario.
[bookmark: _Ref115356964]Proposal 11: UPT and PRR are considered as the performance metric.

3 Summary of Evaluation parameter
Based on the analysis mentioned above, the general evaluation parameters can be collected in Table 2 and  for V2X scenario and commercial scenario respectively, with some additional items, e.g., the subcarrier space and the carrier point, etc. 
Table 2 Evaluation parameters for FR2-1 of sidelink
	Paramters type
	value

	Carrier
	30GHz

	Bandwidth
	100MHz

	Subcarrier space
	60KHz

	RB number
	135 PRBs

	Scenario
	Urban and Highway defined in TR37.885

	Sidelink UE distribution
	Follow the UE deployment rule defined in TR37.885

	Sidelink UE type
	Vehicle UE

	Channel model
	The channel model generation procedure defined in TR37.885

	Mobility speed
	60km/h for Urban and 140km for Highway

	Antenna model of Sidelink UE 
	Reuse the antenna model option 1 of Vehicle UE

	UE TX power
	23 dBm

	Traffic model
	For period traffic: Model 3 (high traffic intensity)
· Inter-packet arrival time: 30 ms
· Packet size: Uniformly random in the range between 6000 bytes and 12000 bytes with the quantization step of 2000 bytes
· Latency requirement: 30 ms
For aperiod traffic: Model 2 (high traffic intensity)
· Inter-packet arrival time: 10 ms + an exponential random variable with the mean of 10 ms
· Packet size: Uniformly random in the range between 2000 bytes and 6000 bytes with the quantization step of 800 bytes
· Latency requirement: 10 ms

	Receiver method
	MMSE-IRC

	Performance metric
	UPT and PRR



[bookmark: _Ref115354978]Table 3 Evaluation parameters for FR2-2 of sidelink
	Paramters type
	value

	Carrier
	60GHz

	Bandwidth
	400MHz

	Subcarrier space
	120KHz

	RB number
	256 PRBs

	Scenario
	

The red dot represents the WIFI node or the NRU node. They are randomly deployed within the 10m x 10m virtual square. Sidelink UE represented by the green dot pair is randomly deployed in the indoor scenario. The blue dot represents the UE served by the WIFI system or the NRU system.

	Number for BS or WIFI node
	12

	Number of Sidelink UE
	48(note: 24 UE pairs is for unicast transmission)

	Number of NRU UE or WIFI UE
	4 per control node

	Channel model
	The channel model generation procedure and parameters of the indoor scenario defined in TR38.901 is reused for the link of SL UE to SL UE, other UE and control node from different RAT.

	Mobility speed
	3km/h

	BS antenna model
	Antenna pattern: Reuse the table A.2.1-7 inTR38.802 of ceiling mount
Antenna configuration: (Mg,Ng,M,N,P) = (1,1,4,4,2) with (0.5 dv, 0.5 dh)

	Antenna model of Sidelink UE and NRU UE
	Antenna pattern: Reuse the table A.2.1-8 in TR38.802
Antenna configuration: (Mg,Ng,M,N,P) = (1,1,2,2,2) with (0.5 dv, 0.5 dh)

	Antenna model of WIFI UE
	Omnidirectional

	BS TX power
	40 dBm

	UE TX power
	21 dBm

	Traffic model
	FTP3
Packet size: 0.5M bytes or 2M bytes

	Receiver method
	MMSE-IRC

	Performance metric
	UPT and PRR



[bookmark: _Ref115356967]Proposal 12: Support the table 2 and table 3 as the baseline for the evaluation of sidelink operation on FR2.
1. Conclusion
In the contribution, we provide our considerations on the evaluation methodology for sidelink operation on FR2 with the following proposals. 
Proposal 1: The evaluation methodology defined in TR37.885 can be the start point for the evaluation of FR2-1 in lincensed spectrum.
Proposal 2: Confirm the evaluation model defined in TR38.808 for B52.6G as the start point for the evaluation of sidelink operating on FR2-2.
Proposal 3: Select the indoor scenario as the baseline for the FR2-2 evaluation of sidelink.
Proposal 4: The network topology shown in Figure 1 should be introduced to the methodology as baseline and that in Figure 2 can be considered as optional.
Proposal 5: The subcarrier space should be introduced to the methodology to align the paramters.
Proposal 6: The channel model generation procedure and parameters for the indoor scenario defined in TR38.901 can be reused for the link of SL UE to other UE and control node from different RAT.
Proposal 7: The antenna model option 1 defined in TR37.885 should be taken as baseline.
Proposal 8: Capture the antenna model in table 1 to the methodology in the FR2 evaluation.
Proposal 9: The data packet size with high intensity should be update by a scale factor, e,g., 0.1 or 0.2 in V2X scenario.
Proposal 10: FTP 3 is used for the evaluation of FR2-2 with the packet size of 0.5M or 2M bytes.
Proposal 11: UPT and PRR are considered as the performance metric.
Proposal 12: Support the table 2 and table 3 as the baseline for the evaluation of sidelink operation on FR2.
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