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1 Introduction

In RAN4 #81meeting, V2V single-link demodulation requirement were discussed, a way forward was approved [1] and the simulation assumptions were agreed [2]. In this contribution, we provide our simulation results and give our views on V2V single link demodulation requirement.
2 Simulation results and discussions on PSCCH 
The agreed simulation assumptions for PSCCH in [2] are given in Table 1. 
Table 1: Simulation assumptions for PSCCH
	Parameters
	Unit
	Values

	Bandwidth
	MHz
	10

	RB
	
	2

	Payload
	bit
	48

	Modulation order
	
	QPSK

	Time offset
	
	+24Ts

	Frequency offset
	Hz
	+1200

	Propagation channel
	
	EVA180/1000/1500/2700

	Antenna configuration
	
	1x2 Low

	Soft-combining
	
	No

	Synchronization
	
	GNSS or GNSS-equivalent


Note that the 48-bit payload for PSCCH includes 16-bit CRC.
In V2V WI, the typical UE relative speeds are 30km/h, 280km/h. Although the objective relative UE speed of V2V is up to 500km/h, the performance of UE may not be guaranteed in such a high speed for Band 47. From our previous contribution, it can be seen that there is performance floor when the relative UE speed is as high as 500km/h [3]. Since there is only one meeting left for the V2V WI, we think more attention should be paid to 30km/h and 280km/h condition, the corresponding propagation channel are EVA180 and EVA1500 respectively. It is known that the CFO estimation algorithm has important effect on PSCCH performance, so we have taken two kinds of CFO estimation algorithms (single DMRS and cross DMRS) into consideration in our simulation. The simulation results for PSCCH are shown in Figure 1.
From Figure 1, we can observe that four PSCCH performance curves have the same trend that the BLER decrease as SNR increasing. Under EVA180 propagation condition, the PSCCH performance achieved by cross DMRS is a little better than that of single DMRS. There is nearly 0.9 dB SNR improvement at 1% BLER. When the propagation channel is EVA1500, using single DMRS can reach much better PSCCH performance and there is a performance floor of PSCCH when cross DMRS is used.
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Figure 1 PSCCH performance with different propagation channels and CFO estimation algorithms
It is known that when the CFO is in its estimation range and small, cross-DMRS estimation algorithm can have better performance. For V2V with GNSS or GNSS-equivalent as the synchronization source, the frequency offset of two UEs may as large as 1200Hz. Since V2V UEs are more likely at higher speed condition, such as 140km/h, the responding relative UE speed is 280km/h. What’s more, for Band 47 when the relative speed is higher than 200km/h, the performance of cross-DMRS algorithm will be severally degraded. For the CFO estimation algorithm of “single-DMRS” estimation, the estimation range of is large enough even when the relative UEs’ relative speed is as high as 500km/h. For UE demodulation performance requirements, we prefer to use a uniform CFO and Doppler shift estimation algorithm for different channel conditions.  We propose to use the single-DMRS estimation algorithm.
Proposal 1: Using single-DMRS estimation algorithm for specifying UE demodulation performance requirements.
2 Simulation results and discussions on PSSCH
The agreed simulation assumptions for PSSCH in [2] are given in Table 2 and 3. 
Table 2: 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
	
	EVA180/1000/1500/2700

	Antenna configuration
	
	1x2 Low

	Soft combining
	
	Yes

	Synchronization
	
	GNSS or GNSS-equivalent


Table 3: Proposed FRC for PSSCH transmission

	Parameter
	Unit
	Value

	Name
	
	FRC.1
	FRC.2
	FRC.3
	FRC.4

	Channel bandwidth
	MHz
	10
	20
	10
	20

	Allocated resource blocks
	
	48
	96
	48
	96

	Subcarriers per resource block
	
	12
	12
	12
	12

	TTIs per period
	
	1
	1
	1
	1

	Modulation
	
	QPSK
	QPSK
	16QAM
	16QAM

	Target Coding Rate
	
	1/3
	1/3
	1/2
	1/2

	Transport Block Size
	
	3496
	6968
	11064
	22152

	Transport block CRC
	Bits
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame
	
	1
	2
	1
	2

	Maximum number of HARQ transmissions
	
	[1,2]
	[1,2]
	[1,2]
	[1,2]

	Binary Channel Bits per subframe
	Bits
	11520
	23040
	23040
	46080

	Max. Throughput averaged over 1 period of 100ms
	kbps
	34.96
	69.68
	114.48
	229.20

	UE Category
	
	≥ 1
	≥ 1
	
	

	Note 1: 
2RBs allocated to SA transmission and 4 symbols allocated to RS.

Note 2: 
Throughput (in kbps) will depend on SA period configuration.

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 some simulation results in figure 2 and figure 3 based on the simulation assumptions.
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Figure 2 PSSCH performance using FRC.1 with 2 transmissions
Figure 2 shows the PSSCH performance under EVA180 and EVA1500 propagation condition using FRC.1 with 2 transmissions.                                                                                                                                                                                                               
[image: image3.png]BLER

10

10

PSSCH-EVA-12T5-1200Hz-Single-DMRS-FRC 2

—e— EVA1BD-transhum2
—&— EVAIE0D-transhum2

5 45 4 35 3 25 2 -5
SNR(B)




Figure 3 PSSCH performance using FRC.2 with 2 transmissions
Figure 3 shows the PSSCH performance under EVA180 and EVA1500 propagation condition using FRC.2 with 2 transmissions.

Since 1 and 2 HARQ transmissions are included in the approved simulation assumption [2], both of them should be considered. We propose that:
Proposal 2: Specify test cases for PSSCH demodulation with 1 and 2 HARQ transmissions respectively.
4 Conclusions
In this contribution, we provide the simulation results according to the agreed simulation assumptions for PSCCH and PSSCH in [1] and give our views on PSCCH and PSSCH demodulation performance requirements.
Proposal 1: Using single-DMRS estimation algorithm for specifying UE demodulation performance requirements.
Proposal 2: Specify test cases for PSSCH demodulation with 1 and 2 HARQ transmissions respectively.
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