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1. Introduction

In this contribution we provide our simulation results for absolute and relative S-RSRP measurement accuracy based on the simulation assumptions proposed, which are repeated in Appendix A.
Based on the simulation results, we provide our proposals for the L1 measurement period for S-RSRP measurement and the side-condition definition of absolute/relative S-RSRP measurement accuracy. 
2. S-RSRP measurement accuracy
2.1. Simulation results
The measurement sampling rates used are listed in Table 1 for the different L1 measurement periods. 
The results for different L1 measurement periods are listed below:
· L1 measurement period of 200ms: In Table 2; 

· L1 measurement period of 400ms: In Table 3;
· L1 measurement period of 600ms: In Table 4. 
· Table 1: Measurement sampling rate for which results are presented

	L1 measurement period
	Measurement sampling rate
	PSBCH sub-frames used for S-RSRP measurements per L1 measurement period

	160ms
	Every 160ms
	1 in 160ms

	320ms
	Every 160ms
	2 in 320ms

	480ms
	Every 160ms
	3 in 480ms


Table 2: S-RSRP measurement accuracy results for L1 measurement period of 160ms

	
	SNR
	Delta S-RSRP
	Relative accuracy
	Absolute accuracy

	
	
	5% [dB]
	95% [dB]
	
	

	AWGN
	-6
	-0.8923
	1.9535
	1.4229
	1.9535

	
	-3
	-0.5587
	1.2855
	0.9221
	1.2855

	
	0
	-0.3665
	0.8671
	0.6168
	0.8671

	
	3
	-0.2428
	0.5941
	0.4184
	0.5941

	ETU500
	-6
	-1.5871
	1.9567
	1.7719
	1.9567

	
	-3
	-1.1212
	1.2121
	1.1667
	1.2121

	
	0
	-0.7614
	0.7861
	0.7737
	0.7861

	
	3
	-0.5078
	0.5169
	0.5123
	0.5169

	EVA2700
	-6
	-1.6178
	1.8884
	1.7531
	1.8884

	
	-3
	-1.1111
	1.1890
	1.1500
	1.1890

	
	0
	-0.7381
	0.7753
	0.7567
	0.7753

	
	3
	-0.5076
	0.5195
	0.5135
	0.5195


Table 3: S-RSRP measurement accuracy results for L1 measurement period of 320ms
	Channel
	SNR
	Delta S-RSRP
	Relative accuracy
	Absolute accuracy

	
	
	5% [dB]
	95% [dB]
	
	

	AWGN
	-6
	-0.3616
	1.6269
	0.9943
	1.6269

	
	-3
	-0.2554
	1.0514
	0.6534
	1.0514

	
	0
	-0.1687
	0.7000
	0.4343
	0.7000

	
	3
	-0.1159
	0.4799
	0.2979
	0.4799

	ETU500
	-6
	-0.9142
	1.3478
	1.1310
	1.3478

	
	-3
	-0.6695
	0.8178
	0.7436
	0.8178

	
	0
	-0.4618
	0.5237
	0.4928
	0.5237

	
	3
	-0.3196
	0.3486
	0.3341
	0.3486

	EVA2700
	-6
	-0.9908
	1.3932
	1.1920
	1.3932

	
	-3
	-0.7148
	0.8496
	0.7822
	0.8496

	
	0
	-0.4877
	0.5538
	0.5208
	0.5538

	
	3
	-0.3355
	0.3691
	0.3523
	0.3691


Table 4: S-RSRP measurement accuracy results for L1 measurement period of 480ms
	Channel
	SNR
	Delta S-RSRP 
	Relative accuracy
	Absolute accuracy

	
	
	5% [dB]
	95% [dB]
	
	

	AWGN
	-6
	-0.1310
	1.4640
	0.7975
	1.4640

	
	-3
	-0.1197
	0.9232
	0.5214
	0.9232

	
	0
	-0.0830
	0.6089
	0.3460
	0.6089

	
	3
	-0.0583
	0.4188
	0.2385
	0.4188

	ETU500
	-6
	-0.7036
	1.0939
	0.8987
	1.0939

	
	-3
	-0.5159
	0.6590
	0.5875
	0.6590

	
	0
	-0.3640
	0.4234
	0.3937
	0.4234

	
	3
	-0.2540
	0.2826
	0.2683
	0.2826

	EVA2700
	-6
	-0.7253
	1.1700
	0.9477
	1.1700

	
	-3
	-0.5465
	0.7074
	0.6269
	0.7074

	
	0
	-0.3875
	0.4514
	0.4195
	0.4514

	
	3
	-0.2702
	0.2964
	0.2833
	0.2964


2.2. Discussion on the results

From the results presented in Table 2 through Table 4, the following observations are made:

· AWGN results: AWGN results for S-RSRP accuracy are expected to be similar to D2D results for L1 measurement period of 160ms, 320ms and 480ms given the similar number of total RE’s used for the measurement.
· S-RSRP measurement accuracy: From the results, the D2D intra-frequency RSRP measurement accuracy requirements can be reused for V2X S-RSRP measurement accuracy. 
· L1 measurement period: From the results, a L1 measurement period for S-RSRP of 320ms seems reasonable; the requirement of S-RSRP measurement period for D2D could be reused. 
3. Conclusions
Based on the simulation results presented in this paper, the following proposals are made.
Proposal 1: S-RSRP measurement period for V2X services shall be [320] ms.

Proposal 2: D2D intra-frequency RSRP measurement accuracy requirements could be reused for V2X S-RSRP measurement accuracy.
4. Appendix A: Simulation assumptions
4.1. Simulation assumptions 
Table 5: 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
	{160ms, 320ms, 480ms}
	

	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 and EVA
	 

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

	CP length
	Normal
	 

	Carrier frequency
	5.9 GHz
	 

	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.


4.2. Performance metrics

The following performance metrics can be considered
· 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.
5. Appendix B: CDF curves for different measurement period 
In this appendix, the CDF curves for Delta S-RSRP and Measured S-RSRP for L1 measurement period of 160,320 and 480ms are provided.
· L1 measurement period of 160:
	AWGN (Delta S-RSRP = Measured S-RSRP)
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	ETU 500 (Delta S-RSRP)
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	EVA 2700 (Delta S-RSRP)
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· L1 measurement period of 320:
	AWGN (Delta S-RSRP = Measured S-RSRP)
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	ETU 500 (Delta S-RSRP)
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	EVA 2700 (Delta S-RSRP)
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· L1 measurement period of 480:
	AWGN (Delta S-RSRP = Measured S-RSRP)
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	ETU 500 (Delta S-RSRP)
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