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1 Introduction

In this paper, we present the simulation results of absolute S-RSRP  measurement accuracy for V2V and propose  measurement period and side condition based on the simulation results.
2 Simulation assumption
Table 1: Simulation assumptions for S-RSRP measurement accuracy

	Parameters
	Value
	Comments

	Frame structure type
	1
	FDD

	Measurement bandwidth
	6 resource blocks
	

	System bandwidth
	50 resource blocks
	 

	L1 measurement period
	{200ms, 400ms, 600ms}
	

	Measurement sampling rate
	 -
	Implementation dependent (Note 1)

	L3 filtering
	Disabled
	 

	Transmit antenna
	1
	 

	Receive antennas
	2
	Note that the S-RSRP value shall not be lower than the corresponding S-RSRP 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} 

	Ec/Iot
	-6 dB … 3 dB
	AWGN noise 

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


· Used measurement sampling rate : 1 subframes/200ms, 2 subframes/400ms, 3 subframes/600ms

2.1 Performance Metrics

· The CDF curves (including the 95% and 5% CDF points) for (a) Delta S-RSRP, and (b) Measured S-RSRP.

Delta S-RSRP is defined as follows:

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

Ideal S-RSRP is defined as the true value assuming perfect channel estimation using the same sampling rate and sampling occasions as used in the measured S-RSRP evaluation
3 Simulation results
Table 2, Table3 and Table4 show delta S-RSRP for ideal S-RSRP under AWGN, ETU500 and EVA2700. And it is highlighted with green color for the value  meeting the D2D absolute S-RSRP measurement accuracy requirements of ±4.5dB with implementation margin of 1.5dB. 
Table 2. Delta S-RSRP measurement accuracy under AWGN

	
	Centre Frequency Offset

	
	0
	0.2ppm
	0.3ppm

	Propagation condition
	Meas. Period
	SNR[dB]
	50%
	5%
	95%
	50%
	5%
	95%
	50%
	5%
	95%

	AWGN
	200ms
	-6
	1.05 
	-0.08 
	2.12 
	0.98 
	-0.15 
	2.04 
	0.89 
	-0.25 
	1.99 

	
	
	-3
	0.56 
	-0.24 
	1.36 
	0.48 
	-0.34 
	1.30 
	0.36 
	-0.47 
	1.18 

	
	
	0
	0.31 
	-0.27 
	0.89 
	0.22 
	-0.36 
	0.81 
	0.11 
	-0.47 
	0.70 

	
	
	3
	0.16 
	-0.26 
	0.59 
	0.08 
	-0.34 
	0.51 
	-0.03 
	-0.46 
	0.40 

	
	400ms
	-6
	1.07 
	0.28 
	1.83 
	1.00 
	0.19 
	1.75 
	0.91 
	0.11 
	1.69 

	
	
	-3
	0.58 
	0.01 
	1.14 
	0.50 
	-0.09 
	1.07 
	0.37 
	-0.21 
	0.96 

	
	
	0
	0.31 
	-0.10 
	0.72 
	0.23 
	-0.18 
	0.65 
	0.12 
	-0.30 
	0.53 

	
	
	3
	0.17 
	-0.13 
	0.47 
	0.08 
	-0.22 
	0.39 
	-0.03 
	-0.33 
	0.28 

	
	600ms
	-6
	1.08 
	0.43 
	1.70 
	1.00 
	0.34 
	1.63 
	0.92 
	0.26 
	1.56 

	
	
	-3
	0.58 
	0.11 
	1.04 
	0.50 
	0.02 
	0.97 
	0.38 
	-0.10 
	0.86 

	
	
	0
	0.32 
	-0.02 
	0.65 
	0.24 
	-0.10 
	0.57 
	0.12 
	-0.22 
	0.46 

	
	
	3
	0.17 
	-0.08 
	0.42 
	0.08 
	-0.16 
	0.33 
	-0.02 
	-0.27 
	0.22 


Table 3. Delta S-RSRP measurement accuracy under ETU500
	
	Centre Frequency Offset

	
	0
	0.2ppm
	0.3ppm

	Propagation condition
	Meas. Period
	Reference SNR[dB]
	50%
	5%
	95%
	50%
	5%
	95%
	50%
	5%
	95%

	ETU500
	200ms
	-6
	0.28 
	-1.07 
	1.82 
	0.21 
	-1.14 
	1.78 
	0.12 
	-1.41 
	1.75 

	
	
	-3
	0.03 
	-1.06 
	1.14 
	-0.05 
	-1.16 
	1.08 
	-0.15 
	-1.20 
	0.95 

	
	
	0
	-0.11 
	-0.91 
	0.67 
	-0.19 
	-0.99 
	0.58 
	-0.27 
	-1.10 
	0.52 

	
	
	3
	-0.15 
	-0.76 
	0.40 
	-0.21 
	-0.80 
	0.32 
	-0.36 
	-0.98 
	0.20 

	
	400ms
	-6
	0.26 
	-0.67 
	1.27 
	0.19 
	-0.73 
	1.22 
	0.10 
	-0.98 
	1.17 

	
	
	-3
	0.02 
	-0.72 
	0.75 
	-0.06 
	-0.83 
	0.70 
	-0.16 
	-0.89 
	0.57 

	
	
	0
	-0.11 
	-0.65 
	0.40 
	-0.19 
	-0.74 
	0.33 
	-0.27 
	-0.83 
	0.25 

	
	
	3
	-0.15 
	-0.55 
	0.22 
	-0.21 
	-0.61 
	0.14 
	-0.36 
	-0.78 
	0.03 

	
	600ms
	-6
	0.25 
	-0.49 
	1.05 
	0.19 
	-0.56 
	1.00 
	0.09 
	-0.78 
	0.93 

	
	
	-3
	0.01 
	-0.58 
	0.60 
	-0.06 
	-0.69 
	0.54 
	-0.16 
	-0.75 
	0.41 

	
	
	0
	-0.11 
	-0.54 
	0.30 
	-0.19 
	-0.63 
	0.22 
	-0.28 
	-0.72 
	0.15 

	
	
	3
	-0.15 
	-0.47 
	0.14 
	-0.21 
	-0.53 
	0.07 
	-0.36 
	-0.70 
	-0.06 


Table 4. Delta S-RSRP measurement accuracy under EVA2700

	
	Centre Frequency Offset

	
	0
	0.2ppm
	0.3ppm

	Propagation condition
	Meas. Period
	Reference SNR[dB]
	50%
	5%
	95%
	50%
	5%
	95%
	50%
	5%
	95%

	EVA2700
	200ms
	-6
	0.28 
	-1.06 
	1.67 
	0.22 
	-1.16 
	1.71 
	0.14 
	-1.21 
	1.57 

	
	
	-3
	-0.08 
	-1.06 
	0.95 
	-0.20 
	-1.21 
	0.86 
	-0.18 
	-1.24 
	0.90 

	
	
	0
	-0.25 
	-0.94 
	0.47 
	-0.28 
	-1.06 
	0.51 
	-0.34 
	-1.08 
	0.40 

	
	
	3
	-0.28 
	-0.83 
	0.27 
	-0.36 
	-0.93 
	0.21 
	-0.47 
	-1.12 
	0.17 

	
	400ms
	-6
	0.26 
	-0.69 
	1.22 
	0.21 
	-0.77 
	1.22 
	0.13 
	-0.83 
	1.11 

	
	
	-3
	-0.09 
	-0.77 
	0.61 
	-0.20 
	-0.91 
	0.52 
	-0.18 
	-0.92 
	0.56 

	
	
	0
	-0.25 
	-0.73 
	0.24 
	-0.28 
	-0.83 
	0.27 
	-0.34 
	-0.86 
	0.17 

	
	
	3
	-0.28 
	-0.66 
	0.10 
	-0.36 
	-0.76 
	0.03 
	-0.47 
	-0.93 
	-0.02 

	
	600ms
	-6
	0.26 
	-0.52 
	1.04 
	0.20 
	-0.59 
	1.01 
	0.13 
	-0.66 
	0.92 

	
	
	-3
	-0.09 
	-0.64 
	0.47 
	-0.21 
	-0.78 
	0.38 
	-0.19 
	-0.79 
	0.42 

	
	
	0
	-0.25 
	-0.64 
	0.14 
	-0.28 
	-0.73 
	0.16 
	-0.34 
	-0.76 
	0.08 

	
	
	3
	-0.28 
	-0.59 
	0.03 
	-0.36 
	-0.68 
	-0.05 
	-0.47 
	-0.85 
	-0.10 


From the tables, we can see the following observations

· Observation 1: Absolute measurement accuracy of S-RSRP for V2V meets current D2D S-RSRP measurement accuracy of  ±4.5dB  with measurement period of 200ms at SNR ≥ -6dB in AWGN, ETU500 and EVA2700.
· Observation 2: Relative measurement accuracy of S-RSRP for V2V meets current D2D S-RSRP measurement accuracy of  ±2dB  with measurement period of 200ms at SNR ≥ -3dB in AWGN, ETU500 and EVA2700
And, comparing V2V operating range with D2D, we can expect that V2V has higher SINR than D2D.  The reason is V2V operating range is smaller than D2D.
· Observation 3: V2V S-RSRP side condition can be higher than that of D2D regarding operating range.
Based on the observations, we propose as below
· Proposal 1: Current D2D S-RSRP measurement accuracies can be used for V2V S-RSRP measurement.
· Proposal 2: Side condition of SNR ≥ -3dB  can be used for V2V absolute S-RSRP measurement.
· Proposal 3: Side condition of SNR ≥ 0dB  can be used for V2V relative S-RSRP measurement.
· Proposal 4: Measurement period of 200ms can be used for V2V S-RSRP measurement.
4 Conclusion
In this paper, we provided simulation results of S-RSRP measurement accuracy for V2V considering high speed. From simulation results, we proposed as below . 

· Proposal 1: Current D2D S-RSRP measurement accuracies can be used for V2V S-RSRP measurement.
· Proposal 2: Side condition of SNR ≥ -3dB  can be used for V2V absolute S-RSRP measurement.
· Proposal 3: Side condition of SNR ≥ 0dB  can be used for V2V relative S-RSRP measurement.
· Proposal 4: Measurement period of 200ms can be used for V2V S-RSRP measurement.
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