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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


The following simulation results and CDF curves need to be updated during the RAN4#80bis meeting.
Table 2: S-RSRP measurement accuracy results for L1 measurement period of 160ms

	
	SNR
	Measured S-RSRP
	Relative accuracy
	Absolute accuracy

	
	
	5% [dB]
	95% [dB]
	
	

	AWGN
	-6
	-0.8983
	1.9568
	1.4275
	1.9568

	
	-3
	-0.5549
	1.2909
	0.9229
	1.2909

	
	0
	-0.3615
	0.8715
	0.6204
	0.8715

	
	3
	-0.2389
	0.5948
	0.4168
	0.5848

	ETU500
	-6
	-2.9516
	4.5241
	3.7379
	4.5241

	
	-3
	-3.0304
	4.4660
	3.7482
	4.4660

	
	0
	-3.0059
	4.4208
	3.7134
	4.4208

	
	3
	-3.0214
	4.4237
	3.7225
	4.4237

	EVA2700
	-6
	-2.2768
	3.3420
	2.8094
	3.3420

	
	-3
	-2.2103
	3.1403
	2.6753
	3.1403

	
	0
	-2.1790
	3.1039
	2.6414
	3.1039

	
	3
	-2.1828
	3.0613
	2.6220
	3.0613


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

	
	
	5% [dB]
	95% [dB]
	
	

	AWGN
	-6
	-0.3693
	1.6345
	1.0019
	1.6345

	
	-3
	-0.2569
	1.0564
	0.6567
	1.0564

	
	0
	-0.1720
	0.7021
	0.4370
	0.7021

	
	3
	-0.1162
	0.4835
	0.2999
	0.4835

	ETU500
	-6
	-1.7079
	3.8098
	2.6783
	3.8098

	
	-3
	-1.7039
	3.7103
	2.6794
	3.7103

	
	0
	-1.6485
	3.6620
	2.6829
	3.6620

	
	3
	-1.5468
	3.6394
	2.6736
	3.6394

	EVA2700
	-6
	-1.3535
	2.7008
	1.9741
	2.7008

	
	-3
	-1.3138
	2.5272
	1.9404
	2.5272

	
	0
	-1.2891
	2.4746
	1.8942
	2.4746

	
	3
	-1.2475
	2.4597
	1.8748
	2.4597


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

	
	
	5% [dB]
	95% [dB]
	
	

	AWGN
	-6
	-0.1341
	1.4754
	0.8048
	1.4754

	
	-3
	-0.1210
	0.9323
	0.5267
	0.9323

	
	0
	-0.0846
	0.6144
	0.3495
	0.6144

	
	3
	-0.0591
	0.4227
	0.2409
	0.4227

	ETU500
	-6
	-1.1402
	3.4835
	2.1974
	3.4835

	
	-3
	-1. 1077
	3.3800
	2.2242
	3.3800

	
	0
	-1.0684
	3.3388
	2.2232
	3.3388

	
	3
	-0.9112
	3.3168
	2.2285
	3.3168

	EVA2700
	-6
	-0.8312
	1.6438
	1.6438
	2.4564

	
	-3
	-0.8740
	1.5668
	1.5668
	2.2597

	
	0
	-0.8581
	1.5354
	1.5354
	2.2127

	
	3
	-0.8608
	1.5188
	1.5188
	2.1769


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 200ms, 40ms and 600ms given the similar number of total RE’s used for the measurement.
· Fading results: From the measured S-RSRP results, it is implied that the measured S-RSRP results are dominated by the fading variations due to small number of sampling instants. With increasing SNR, there is no improvement in S-RSRP estimates.
· S-RSRP measurement accuracy: From the results, the D2D intra-frequency RSRP measurement accuracy requirements can be reused for V2V S-RSRP measurement accuracy. 
· L1 measurement period: From the results, a L1 measurement period for S-RSRP of 400ms 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 V2V services shall be [TBD]ms.

Proposal 2: D2D intra-frequency RSRP measurement accuracy requirements could be reused for V2V 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 200,400 and 600ms are provided.
· L1 measurement period of 160:
	AWGN (Delta S-RSRP = Measured S-RSRP)
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	ETU 500 (Measured S-RSRP)
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	EVA 2700 (Measured S-RSRP)
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· L1 measurement period of 320:
	AWGN (Delta S-RSRP = Measured S-RSRP)
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	ETU 500 (Measured S-RSRP)
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	EVA 2700 (Measured S-RSRP)
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· L1 measurement period of 480:
	AWGN (Delta S-RSRP = Measured S-RSRP)
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	ETU 500 (Measured S-RSRP)
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	EVA 2700 (Measured S-RSRP)
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