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1 Introduction

In RAN4#82 meeting, V2V single link demodulation requirements were discussed, a way forward on V2V single link tests was approved [1]. Based on the way forward, the following single link tests for V2V will be defined:

	· For PSSCH, define following test cases
· EVA180, MCS13, 20MHz, retransmission: 0 time 

· EVA2700, MCS4, 10MHz, retransmission: 1 time
· For PSCCH, define following  test cases

· EVA1500 


After the meeting, there was an email discussion on further clarification of simulation assumptions of V2V. It was agreed that the interval between two PSSCH transmissions changed from 1ms to 8ms to avoid the possibility of using cross-subframe processing for the device under test.

In this contribution, we provide our evaluation results based on the agreed simulation assumptions and share our views on V2V single link demodulation requirements.
2 Simulation results and discussions on PSCCH 
The simulation assumptions for PSCCH performance requirements are given in Table 1 and Table 2. 
Table 1: Simulation assumptions for PSCCH
	Parameters
	Unit
	Values

	Bandwidth
	MHz
	10

	RB
	
	2

	Payload
	bit
	32

	Modulation order
	
	QPSK

	Time offset
	
	+24Ts

	Frequency offset
	Hz
	+1200

	Propagation channel
	
	EVA1500

	Antenna configuration
	
	1x2 Low

	Soft-combining
	
	No

	Synchronization
	
	GNSS or GNSS-equivalent


Table 2: Fixed reference measurement channel for PSCCH performance requirement 

	Parameter
	Unit
	Value

	Reference channel 
	
	CC.8

	Channel bandwidth
	MHz
	10

	Allocated resource blocks
	
	2

	Subcarriers per resource block
	
	12

	DFT-OFDM Symbols per subframe (see Note 1)
	
	9

	Modulation
	
	QPSK

	SCI Format
	
	1

	Payload (without CRC)
	Bits
	32

	CRC

	Bits
	16

	Number of PSCCH transmissions
	
	1

	Binary Channel Bits (see Note 1)
	Bits
	432

	Note 1:
PSCCH transmissions are rate-matched for 10 DFT-OFDM symbols per subframe, and the last symbol shall be punctured as per TS 36.211.
NoTe2: Cyclic shift for PSCCH DMRS is randomly selected between {0, 3, 6, 9} for each PSCCH transmission.


We give our simulation results for PSCCH in Figure 1.
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Figure 1 PSCCH performance using Single DMRS under EVA1500
In D2D, SNR@1%BLER is the metric for single link PSCCH demodulation requirements. For the metric of V2V, we prefer to keep it consistent with D2D, so we propose that:
Proposal 1: Using SNR@1% BLER as the metric for V2V single-link PSCCH demodulation requirement.
The alignment and impairment results of SNR @ 1% BLER for PSCCH are given in Table 3.
Table 3: The alignment and impairment results of SNR @ 30% BLER for PSCCH
	Test case
	Alignment results SNR (dB)
	Impairment results SNR(dB)

	PSCCH, EVA1500
	2.10
	3.10


3 Simulation results and discussions on PSSCH
The simulation assumptions used for single-link PSSCH performance requirements are given in Table 4 and 5. 
Table 4: Simulation assumptions for PSSCH
	Parameters
	Unit
	Values

	Bandwidth
	MHz
	10/20

	RB
	
	48/96

	MCS
	
	QPSK 1/3, 16QAM 1/2

	Time offset
	
	+24Ts

	Frequency offset
	Hz
	+1200

	Propagation condition
	
	EVA180/2700

	Antenna configuration
	
	1x2 Low

	Soft combining
	
	Yes

	Synchronization
	
	GNSS or GNSS-equivalent


Table 5: Fixed reference measurement channel for PSSCH performance requirement 

	Parameter
	Unit
	Value

	Reference channel 
	
	CD.8
	CD.9

	Channel bandwidth
	MHz
	20
	10

	Allocated resource blocks
	
	96
	48

	Subcarriers per resource block
	
	12
	12

	DFT-OFDM Symbols per subframe (see Note 1)
	
	9
	9

	Modulation
	
	[16QAM]
	[QPSK]

	Transport Block Size
	
	[22152]
	[3496]

	Transport block CRC

	Bits
	24
	24

	Maximum number of HARQ transmissions
	
	1
	2

	Binary Channel Bits (see Note 1,2)
	Bits
	[41472]
	[10368]

	Max. Throughput averaged over one period of 100ms
	kbps
	[221.52]
	[34.96]

	Note 1:
PSSCH transmissions are rate-matched for 10 DFT-OFDM symbols per subframe, and the last symbol shall be punctured as per TS 36.211.

Note 2:
Binary channel bits per HARQ transmission.

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


We provide our simulation results in Figure 2 and Figure 3 based on the simulation assumptions.
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Figure 2 PSSCH performance under EVA180, 20MHz, MCS13, no retransmission
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Figure 3 PSSCH performance under EVA2700, 10MHz, MCS4, 1 retransmission
In D2D, the metric for single link PSSCH demodulation requirements is SNR@30%BLER. For the metric of V2V, we prefer to reuse it, so we propose that:
Proposal 2: Using SNR@30% BLER as the metric for V2V single link PSSCH demodulation performance.

The alignment and impairment results of SNR@30% BLER for PSSCH are given in Table 6.
Table 6: The alignment and impairment results of SNR @ 30% BLER for PSSCH
	Test case
	Alignment results SNR (dB)
	Impairment results SNR(dB)

	EVA180, MCS13, 20MHz, retransmission: 0 time
	9.11
	10.11

	EVA2700, MCS4, 10MHz, retransmission: 1 time
	2.04
	3.04


4 Conclusions
In this contribution, we provide our further evaluation results for the approved single link test cases and give our suggestions on test metric for PSCCH and PSSCH demodulation performance requirements.
Proposal 1: Using SNR@1% BLER as the metric for V2V single link PSCCH demodulation performance.

Proposal 2: Using SNR@30% BLER as the metric for V2V single link PSSCH demodulation performance.
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