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Introduction
At the RAN1 #84 meeting, the following agreements for DMRS enhancements for V2V were reached [1]:
· Confirm the working assumption: 
· 15 kHz subcarrier spacing with 1 msec TTI length
· Working assumption is alt 5:
·  “4V structure” for PSSCH/PSCCH is kept (which is already an agreement in RAN1)
· In order to support 500 km/h relative speed case,  lowering the coding rate can be used
· FFS how to adapt MCS, RB size, and/or number of transmission subframes depending on the situation
· This may or may not have any specification impact
· adapt MCS, the number of RBs, and number of transmission subframes depending on the UE absolute speed and UE synchronization source (e.g, GNSS or eNB)
· FFS: One or more PSCCH format(s) need to be supported
· All proponents are requested to analyze/evaluate Alt. 5 until the next meeting, and RAN1 will decide the final decision in RAN1 #85 meeting
In this contribution, we compare the performance of the 4 PUSCH DMRS structure with timing error for PSSCH/PSCCH. According to the revised WID [2], up to 500km/h relative speed needs to be supported. The performance of the 4 PUSCH DMRS structure is evaluated for the 500km/h scenario. The results show that the 4 PUSCH DMRS structure is robust to timing errors, and it can also work in case of the extreme high speed scenario.
Evaluation performance of DM RS for V2V
According to the revised WID [2]: The outcome of this work item should be able to support a relative speed of up to 500 km/h with enhancements/changes (e.g., adaptation of code-rate, the DMRS mapping/ structure) (if necessary) to the physical layer structure designed for the relative speed up to 280 km/h. 
In this section, we evaluated the performance of PUSCH-like DMRS structure (DM RS symbols are located in symbol 2, 5, 8 and 11) for extremely high speed scenarios. The scenarios of 500km/h relative speed (250km/h per vehicle), and 400km/h relative speed (one vehicle with 150km/h, another vehicle with 250km/h) are simulated.Linear interpolation is used for channel estimation. The evaluation parameters are given in Appendix. 
[image: ]
Figure 1 performance of PSSCH with relative speed of 400km/h
Figure 1 is the performance of PSSCH, when the relative speed is 400km/h and higher, there is an error floor for 300 bytes with MCS level corresponding to QPSK r=1/2. The error floor can be reduced using a lower coding rate of QPSK r=1/3. 
Observation 1: for PSSCH, to support extremly high relative speed of 500km/h, the lower MCS level could get better performance with the PUSCH-like DM RS structure.
Conclusion
Performance of 4 PUSCH DMRS structure for PSSCH with timing error is evaluated in scenarios of extremly relative high speed to500km/h, based on the results and analysis, the following observation is made:
Observation : for PSSCH, to support extremly high relative speed of 500km/h, the lower MCS level could get better performance with the PUSCH-like DM RS structure.
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Appendix A: Simulation setting
[bookmark: _Ref442349616]Table 1. Parameter setting of link level simulation
	Parameters
	Assumptions

	General parameters:
	

	System bandwidth
	10 MHz

	Carrier frequency
	6 GHz

	Channel model
	ITU-R UMi NLOS 

	Antenna configuration
	1 antenna @ transmitter
2 antennas @ receiver

	UE relative speed
	400 km/h

	Number of transmissions
	1

	CFO
	A2 (case A + case 2); 

	Frequency offset estimation
	time domain

	Channel estimation 
	Linear interpolation



image1.emf
-5 0 5 10 15 20

10

-2

10

-1

10

0

SINR

BLER

QPSK 190Bytes 400km/h

 

 

16PRB 1/2 

24PRB 1/3


