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1 Introduction
In RAN1 #84 meeting, agreements and conclusion about DMRS enhancement has been achieved as follows:
Agreements:
· Adopt DMRS location option 1 for PSCCH/PSSCH for V2V
· Working assumption: 15 kHz subcarrier spacing with 1 msec TTI length

· Note: 30 kHz subcarrier spacing with a possibility of less than 1 msec TTI length is not precluded

· Note: 15 kHz subcarrier spacing with a possibility of less than 1 msec TTI length is not precluded

· Note: only one subcarrier spacing and one TTI length will be supported in V2V

Conclusion:

· Continue performance evaluations with following additional assumptions until the next meeting

· At least 1 micro sec timing error

· 1 PRB 

· 15 kHz and 30 kHz subcarrier spacing to confirm WA in the next meeting
· Companies can consider RAN4 response LS related to Doppler shift parameter
In this contribution, we present some link level performance and discussion for different DMRS options based on above agreement.
2 Discussion
The DMRS location for PSSCH/PSCCH for V2V is concluded in RAN #84 meeting. And the candidate DMRS pattern includes option1 with legacy PUSCH, comb structure (option 2) and 30 kHz subcarrier spacing (option 3). All the candidate solutions are shown in figure 1. 
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Figure 1 V2V DMRS patterns
According to the above assumption, the link performance of PSSCH and PSCCH is simulated in this contribution. In PSSCH, the load size is 190 bytes and the code rate is 0.505. The simulation results for 15 and 30 kHz solutions are provided with the equivalent resource. The resource for the first two candidate solutions is 16PRBs with 1 TTI and 8 PRBs with 2TTI for the third solution. In PSCCH the message size is 48bits and loaded by 1 PRB. Option 1 adopts the receiver algorithm described in [2] to estimate frequency offset. The algorithm used in comb structure estimates the frequency offset by computing the phase changes between two repetitive parts within a symbol. And 30 KHz subcarrier spacing estimates frequency offset by computing the phase changes between adjacent DMRS. LMMSE and linear interpolation are used for channel estimation. More simulation parameters are list in appendix.
2.1 Simulation result
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Figure 2 Link level performances for PSSCH, 280km/h
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Figure 3 Link level performances for PSCCH, 280km/h
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Figure 4 Link level performances for PSSCH, 500km/h
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Figure 5 Link level performances for PSCCH, 500km/h
The simulation result of relative speed 280 km/h is shown in figure 2 and figure 3. We can see that the option 1 has the best performance without the timing error, especially in PSCCH. However, option 1 has large performance loss due to the 1us residual timing error at the receiver. The reason is the algorithm used in option 1 needs precise timing. On the contrary, option 2 and option 3 are almost effected by timing error. The option 3 has the worst performance and causes big impact to RAN1/RAN4 specification. As shown in figure 4 and figure 5, the performance has a little degradation but still can meet the requirement in the 500km/h case. 
Observation 1: The performance of option 1 is sensitive to timing error.
Observation 2: The 30 kHz subcarrier spacing has not performance gain and causes big impact to RAN1/RAN4 specification.
Observation 3: The current V2V DMRS candidates can support relative speed of 500km/h.
Proposal 1: Subcarrier spacing should be kept as 15 kHz. The comb structure should be adopted
3 Conclusions

In this contribution, we provide the performance link level performance of DMRS for V2V and make the conclusion:
Observation 1: The performance of option 1 is sensitive to timing error.
Observation 2: The 30 kHz subcarrier spacing has not performance gain and causes big impact to RAN1/RAN4 specification.
Observation 3: The current V2V DMRS candidates can support relative speed of 500km/h.
Proposal 1: Subcarrier spacing should be kept as 15 kHz. The comb structure should be adopted.
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Appendix
	carrier frequency
	6GHz

	System bandwidth
	10MHz

	UE relative speed
	280km/h, 500km/h

	CFO
	0.3ppm 

	Channel model
	UMI LOS

	Code rate
	PSSCH:0.5026  

PSCCH:0.3333

	TB size
	PSSCH:190bytes 

PSCCH:48bits

	PRB number
	PSSCH:16 RBs with 1 TTI for 15kHz
              8RBs with 2 TTIs for 30kHz
PSSCH:1PRB with 1 TTI 

	Antenna configuration
	1TX 2RX

	Channel estimation
	LMMSE

	Modulation
	QPSK
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