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1 Introduction

In this contribution, we propose simulation assumptions of PSSCH-RSRP and S-RSSI measurement based on the new RS structure and high speed for measurement related to requirement of colliding avoidance.
2 Discussion
RAN1 defined new PSSCH-RSRP and S-RSRP for measurement of colliding avoidance as follows in TS36.214.

· PSSCH-RSRP : 

· PSSCH Reference Signal Received Power (PSSCH-RSRP) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry demodulation reference signals associated with PSSCH, within the PRBs indicated by the associated PSCCH.

· S-RSSI

· Sidelink RSSI (S-RSSI) is defined as the linear average of the total received power (in [W]) per SC-FDMA symbol observed by the UE only in the configured sub-channel in SC-FDMA symbols 1, 2, …, 6 of the first slot and SC-FDMA symbols 0,1,…, 5 of the second slot of a subframe .
In the S-RSSI, the configured sub-channel can be different according to whether PSCCH and PSSCH is adjacent or not. Figure 1 shows that. For adjacent transmission, sub-channel consists of PSCCH and PSSCH. However for non-adjacent transmission, sub-channel consists of only PSSCH.
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(a) adjacent transmission                                   (b). non-adjacent transmission

Figure 1.  Sub-channel for V2X

Size of sub-channel is defined as follows in 36.331. It is not discriminated for adjacent and non-adjacent transmission.  
· sizeSubchannel

· 4, 5, 6, 8, 9, 10, 12, 15, 16, 18, 20, 25, 30, 50, 72, 75, 96, 100
And, according to RAN1 agreement in LS[2], for adjacent transmission, sizeSubchannel  is {5, 6, 10, 15, 20, 25, 50, 75, 100} and numSubchannel is {1, 3, 5, 10, 15, 20}.  For non-adjacent transmission, sizSubchannel is {4, 5, 6, 8, 9, 10, 12, 15, 16, 18, 20, 30, 48, 72, 96}.
For PSSCH-RSRP, the number of measuring RB is as follows assuming numSubchannel of 1.

· For adjacent transmission  
· {3, 4, 8, 12, 18, 20, 48, 72, 96}

· For non-adjacent transmission  
· {4, 5, 6, 8, 9, 10, 12, 15, 16, 18, 20, 30, 48, 72, 96}
For S-RSSI, the number of measuring RB is as follows assuming numSubchannel of 1.

· For adjacent transmission  
· {5, 6, 10, 15, 20, 25, 50, 75, 100}

· For non-adjacent transmission  
· {4, 5, 6, 8, 9, 10, 12, 15, 16, 18, 20, 30, 48, 72, 96}
And, in case of measurement of S-RSSI for adjacent transmission, 3dB power boosting of PSCCH should be considered according to TS36.213. 
And, the following points are considered in simulation.

· center frequency : 5.9GHz

· a relative velocity : 500km/h (Doppler frequency : up to 2.7kHz)

· periodicity of PSSCH : 100ms

· center frequency offset between UEs : up to 0.3ppm

Based on the analysis, we propose simulation assumption regarding high speed.  
· Simulation assumption

Table 1 shows simulation assumptions.
Table 1: Simulation assumptions for PSSCH-RSRP and S-RSSI measurement accuracy

	Parameters
	Value
	Comments

	Frame structure type
	1
	FDD

	Measurement bandwidth for PSSCH-RSRP
	3, 8, 12, 20, 48 resource blocks
	Adjacent transmission

	
	4, 6, 15, 20, 48 resource blocks
	Non-adjacent transmission

	Measurement bandwidth for S-RSSI
	5, 10, 15, 25, 50 resource blocks
	Adjacent transmission

	
	4, 6, 15, 20, 48 resource blocks
	Non-adjacent transmission

	System bandwidth
	50 resource blocks
	 

	L1 measurement period
	{100ms}
	

	Measurement sampling rate
	 -
	Implementation dependent (Note 1)

	L3 filtering
	Disabled
	 

	Transmit antenna
	1
	 

	Receive antennas
	2
	Note that the measured value shall not be lower than the corresponding value of any of the individual diversity branches.

	Propagation conditions
	AWGN, ETU, EVA
	 

	Doppler Frequency: EVA and EPA
	500Hz(ETU), 2700Hz(EVA)
	 

	CP length
	Normal
	 

	Carrier frequency
	5.9GHz
	 

	Center Frequency Offset 
	Hz
	{0, 0.2ppm, 0.3ppm} 

	PSSCH_Ec/Iot
	-6 dB … 3 dB
	AWGN noise ,
For adjacent transmission,  PSCCH_Ec/Iot = PSSCH_Ec/Iot + 3dB.
For non-adjacent transmission,  PSCCH_Ec/Iot = PSSCH_Ec/Iot.

	Note 1: Companies requested to provide the details of the measurement sampling rate for interpretation and comparison of the results.


· Performance metrics for PSSCH-RSRP
The following performance metrics can be considered
· The CDF curves (including the 95% and 5% CDF points) for delta PSSCH-RSRP.
Delta PSSCH-RSRP and delta S-RSRP is defined as follows:

Delta PSSCH-RSRP = Measured PSSCH-RSRP – Ideal PSSCH-RSRP.
Ideal PSSCH-RSRP is defined as the true value assuming perfect channel estimation using the same sampling rate and sampling occasions as used in the measured PSSCH-RSRP evaluation.
· Performance metrics for S-RSSI
The following performance metrics can be considered
· The CDF curves (including the 95% and 5% CDF points) for delta S-RSSI.

Delta S-RSRP is defined as follows:

Delta S-RSSI = Measured S-RSSI – Ideal S-RSSI.

Ideal S-RSSI is defined as the true value assuming perfect channel estimation using the same sampling rate and sampling occasions as used in the measured S-RSSI evaluation.

3 Conclusion

In this paper, we provided simulation assumptions for evaluating PSSCH-RSRP and S-RSSI measurement accuracy. Based on the simulation assumption, we encourage companies to provide simulation results in RAN4#81. 
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