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1. Introduction
In RAN #71 meeting, a new WI “Support for V2V services based on LTE Sidelink” was approved [1-2]. In accordance to the WI objectives, the RAN4 WG needs to “specify RRM core requirement”. In the previous RAN4 meetings a number of agreements on the RRM aspects took place and a number of agreements were reached [3-4]. Some potential impacts on the S-RSRP measurements were identified and it was agreed to conduct additional analysis. The simulation assumption in [5] were discussed. In this paper we provide results of the analysis of the V2V S-RSRP measurement performance in order to confirm the feasibility of the measurements and identify impacts on the accuracy and measurement delay (period).
2. Absolute S-RSRP accuracy analysis
The Rel-14 V2V S-RSRP measurements have a number of differences comparing to the legacy ProSe S-RSRP:

· V2V PSBCH transmissions have 3 DMRS symbols instead for 2 DMRS for D2D PSBCH

· V2V PSBCH periodicity is increased from 40ms to 200ms (note: this is RAN1 working assumption, TBC)
· V2V operation should be robust under high speed propagation conditions
In this section we provide results of the analysis of the V2V S-RSRP measurement performance in order to check the feasibility of the measurements and identify the measurement delay. 

In Table 1 we summarize the simulation assumptions for the conducted S-RSRP accuracy analysis (based on baseline assumptions in [5]). For the S-RSRP measurements we consider 3 scenarios:
· 200ms L1 measurement period with 200ms S-RSRP measurement sampling rate (each PSBCH)

· 400ms L1 measurement period with 200ms S-RSRP measurement sampling rate (each PSBCH)

· 600ms L1 measurement period with 200ms S-RSRP measurement sampling rate (each PSBCH)

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
	200ms
	Each PSBCH

	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, ETU500, EVA2700
	 

	CP length
	Normal
	 

	Carrier frequency
	5.9GHz
	 

	Ec/Iot
	-6 dB … 3 dB
	AWGN noise 


In Table 2 we provide the summary of the simulation results based on agreed simulation assumptions. Delta S-RSRP is used as performance metric. The detailed results are illustrated in the Annex A. 

Table 2. S-RSRP accuracy - simulation results summary

	Channel
	SNR, dB
	Delta S-RSRP, dB

	
	
	200 ms
	400 ms
	600 ms

	
	
	5% CDF
	95% CDF
	5% CDF
	95% CDF
	5% CDF
	95% CDF

	AWGN
	-6
	-0.25
	1.53
	0.01
	1.28
	0.12
	1.17

	
	-3
	-0.36
	0.97
	-0.13
	0.82
	-0.04
	0.71

	
	0
	-0.30
	0.64
	-0.16
	0.51
	-0.10
	0.43

	
	3
	-0.24
	0.43
	-0.15
	0.34
	-0.10
	0.29

	ETU 500
	-6
	0.07
	2.38
	0.30
	1.92
	0.45
	1.78

	
	-3
	-0.34
	1.24
	-0.13
	0.97
	-0.05
	0.82

	
	0
	-0.55
	0.63
	-0.36
	0.40
	-0.27
	0.33

	
	3
	-0.79
	0.24
	-0.54
	0.12
	-0.48
	0.06

	EVA 2700
	-6
	-1.02
	1.66
	-0.66
	1.20
	-0.44
	0.99

	
	-3
	-1.30
	1.18
	-0.90
	0.79
	-0.77
	0.67

	
	0
	-1.42
	0.82
	-1.04
	0.49
	-0.89
	0.34

	
	3
	-1.47
	0.65
	-1.13
	0.37
	-0.92
	0.28


Observations:


· The following S-RSRP accuracy is achieved

· 200ms measurement period: 2.4dB
· 400ms measurement period: 1.9dB
· 600ms measurement period: 1.8dB
· The worst accuracy is achieved for the ETU500 channel due to high frequency selectivity

· The V2V S-RSRP measurement accuracy requirements (±4.5 dB) can be satisfied under assumption of 200ms L1 measurement period.
Based on the results of the analysis it may be observed that potentially single shot S-RSRP measurements may be reliable enough. The V2V systems are going to operate under high speed propagation conditions, and hence using too big measurement period can be not reasonable and may lead to substantial power variation due to vehicles movement. Therefore, using 400ms L1 measurement period seems to be a reasonable compromise between measurement delay and measurement periodicity.

3. Conclusions

In this paper we provided results of the analysis of the V2V S-RSRP measurement performance. The results confirm the feasibility of the feasibility of the measurements for the new PSBCH design. Based on the results of the analysis we make the following proposal:
Proposal #1:
Use 400ms L1 measurement period for V2V S-RSRP (under assumption that PSBCH period is 200ms)
Proposal #2:
Reuse D2D S-RSRP measurement accuracy requirements for V2V S-RSRP.
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Appendix A: Simulation results

	AWGN channel model. 200ms measurement period
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	AWGN channel model. 400ms measurement period
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	AWGN channel model. 600ms measurement period

	[image: image5.emf]-3 -2 -1 0 1 2 3

RSRP error, dB

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

C

D

F

SNR = -6 dB

SNR = -3 dB

SNR = 0 dB

SNR = 3 dB


	[image: image6.emf]-6 -5 -4 -3 -2 -1 0 1 2 3

SNR, dB

-3

-2

-1

0

1

2

3

R

S

R

P

 

m

e

a

s

u

r

e

m

e

n

t

 

e

r

r

o

r

5% RSRP error

50% RSRP error

95% RSRP error



	ETU-500. 200ms measurement period
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	ETU-500. 400ms measurement period
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	ETU-500. 600ms measurement period
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	EVA-2700. 600ms measurement period
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	EVA-2700. 400ms measurement period
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	EVA-2700. 600ms measurement period
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