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1. Introduction

The PSSCH-RSRP measurements were introduced to assist V2V UE autonomous resource selections / reselection procedures. In RAN4 #80bis it was decided to introduce PSSCH-RSRP measurement accuracy requirements [1] and the corresponding simulation assumptions were agreed [2]. In this contribution we provide results of the link-level analysis of the V2V PSSCH-RSRP measurement performance.
2. Simulation assumptions
In accordance to [2] the simulation assumptions are as follows:
Table 1: Simulation assumptions for PSSCH-RSRP measurement accuracy

	Parameters
	Value
	Comments

	Frame structure type
	1
	TDD

	Measurement bandwidth for PSSCH-RSRP
	3 resource blocks
	Adjacent transmission

	
	4 resource blocks
	Non-adjacent transmission

	System bandwidth
	50 resource blocks
	

	L1 measurement
	1 shot measurement 
	

	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-500Hz, EVA-1530Hz, EVA-2700Hz
	

	CP length
	Normal
	

	Carrier frequency
	5.9GHz
	

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

	PSSCH_Ec/Iot
	[-6 dB] … 3 dB
	AWGN noise; The minimum SNR point is selected based on the PSCCH performance


The following performance metrics are considered
· The CDF curves (including the 95% and 5% CDF points) for delta PSSCH-RSRP.
Delta PSSCH-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.
3. PSCCH demodulation performance

The minimum SNR point to define the PSSCH-RSRP accuracy requirements depends on the minimum SNR required for the successful decoding of the corresponding PSCCH transmission. Below, we illustrate the PSCCH demodulation performance for different scenarios mentioned in the Section 2. The results are provided under the worst case conditions in terms of the CFO.
	AWGN

[image: image1.emf]-8 -7 -6 -5 -4 -3 -2 -1

10

-2

10

-1

10

0

SINR, dB

BLER

V2V PSCCH

 

 


	ETU-500Hz
[image: image2.emf]-8 -6 -4 -2 0 2 4 6 8 10

10

-2

10

-1

10

0

SINR, dB

BLER

V2V PSCCH

 

 



	EVA-1530Hz
[image: image3.emf]-8 -6 -4 -2 0 2 4 6 8 10

10

-2

10

-1

10

0

SINR, dB

BLER

V2V PSCCH
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	Figure 1. PSSCH demodulation performance


Observations (minimum SNR):

· 1% PSCCH BLER performance is achieved under the following conditions

· AWGN: SNRPSCCH = -3.0 dB
· ETU-500: SNRPSCCH = 2.8 dB
· EVA-1530: SNRPSCCH = 2.1 dB
· EVA-2700: SNRPSCCH = 4.4 dB
Taking into account practical impairments and 3 dB power offset between the PSSCH and PSCCH, it is suggested that the minimum SNR (PSSCH_Ec/Iot) for the definition of the PSSCH-RSRP requirements is -3 dB (corresponds to AWGN conditions).
Proposal #1:
The PSSCH-RSRP requirements shall be defined for PSSCH Es/Iot ≥ -3 dB
4. PSSCH-RSRP simulation results summary

In Table 2 we provide the summary of the PSSCH-RSRP accuracy simulation results based on agreed simulation assumptions. Delta S-RSRP is used as performance metric. In Table 2 we provide results for Absolute and Relative PSSCH-RSRP accuracy (relative accuracy is derived as (ΔRSRP_95 - ΔRSRP_5)/2). The detailed results are illustrated in the Annex A. 

Table 2. PSSCH-RSRP simulation results summary
	Channel
	SNR, dB
	Adjacent transmission
	Non-adjacent transmission

	
	
	Delta PSSCH-RSRP, dB
	Absolute accuracy
	Relative accuracy
	Delta PSSCH-RSRP, dB
	Absolute accuracy
	Relative accuracy

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

	AWGN
	-6
	0.6
	2.7
	2.7
	1.0
	0.7
	2.5
	2.5
	0.9

	
	-3
	0.1
	1.8
	1.8
	0.9
	0.2
	1.7
	1.7
	0.7

	
	0
	0.0
	1.2
	1.2
	0.6
	0.0
	1.1
	1.1
	0.6

	
	3
	-0.1
	0.8
	0.8
	0.5
	-0.1
	0.8
	0.8
	0.4

	ETU 500 Hz
	-6
	-0.5
	2.6
	2.6
	1.6
	-0.4
	2.4
	2.4
	1.4

	
	-3
	-0.8
	1.6
	1.6
	1.2
	-0.6
	1.3
	1.3
	0.9

	
	0
	-0.9
	0.9
	0.9
	0.9
	-0.8
	0.7
	0.8
	0.8

	
	3
	-0.8
	0.4
	0.8
	0.6
	-0.8
	0.4
	0.8
	0.6

	EVA 1530 Hz
	-6
	-0.4
	2.5
	2.5
	1.4
	-0.2
	2.4
	2.4
	1.3

	
	-3
	-0.5
	1.6
	1.6
	1.1
	-0.4
	1.5
	1.5
	0.9

	
	0
	-0.6
	1.1
	1.1
	0.8
	-0.5
	0.9
	0.9
	0.7

	
	3
	-0.7
	0.7
	0.7
	0.7
	-0.6
	0.6
	0.6
	0.6

	EVA 2700 Hz
	-6
	-0.8
	2.8
	2.8
	1.8
	-0.8
	2.8
	2.8
	1.8

	
	-3
	-1.3
	2.2
	2.2
	1.7
	-1.2
	2.2
	2.2
	1.7

	
	0
	-1.6
	1.6
	1.6
	1.6
	-1.4
	1.5
	1.5
	1.5

	
	3
	-1.5
	1.3
	1.5
	1.4
	-1.7
	1.3
	1.7
	1.5


Observations (PSSCH-RSRP accuracy):
· For Es/Iot = -3 dB the absolute PSSCH-RSRP accuracy is as follows
· AWGN: 1.8 dB for Adjacent transmission, 1.7 dB for Non-adjacent transmission
· ETU-500Hz: 1.6 dB for Adjacent transmission, 1.3 dB for Non-adjacent transmission
· ETU-1530Hz: 1.6 dB for Adjacent transmission, 1.5 dB for Non-adjacent transmission
· ETU-2700Hz: 2.2 dB for Adjacent transmission, 2.2 dB for Non-adjacent transmission
· For Es/Iot = -3 dB the relative PSSCH-RSRP accuracy is as follows

· AWGN: 0.9 dB for Adjacent transmission, 0.7 dB for Non-adjacent transmission
· ETU-500Hz: 1.2 dB for Adjacent transmission, 0.9 dB for Non-adjacent transmission
· ETU-1530Hz: 1.1 dB for Adjacent transmission, 0.9 dB for Non-adjacent transmission
· ETU-2700Hz: 1.7 dB for Adjacent transmission, 1.7 dB for Non-adjacent transmission
Proposal #2:
The PSSCH-RSRP accuracy requirements are: 

· Absolute accuracy: ± [5] dB
· Relative accuracy: ± [2.5] dB
5. Conclusions

In this paper we provided results of the analysis of the V2V PSSCH-RSRP measurements performance. Based on the results of the analysis we make the following proposals:

Proposal #1:
The PSSCH-RSRP requirements shall be defined for PSSCH Es/Iot ≥ -3 dB
Proposal #2:
The PSSCH-RSRP accuracy requirements are: 

· Absolute accuracy: ± [5] dB
· Relative accuracy: ± [2.5] dB
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Appendix A: Simulation results

	AWGN, Adjacent transmission
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	AWGN, Non-adjacent transmission
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	ETU-500Hz, Adjacent transmission
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	ETU-500Hz, Non-adjacent transmission
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	EVA-1530Hz, Adjacent transmission
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	EVA-1530Hz, Non-adjacent transmission
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	EVA-2700Hz, Adjacent transmission
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	EVA-2700Hz, Non-adjacent transmission
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