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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]At the RAN1 #85 meeting, the following agreements for V2V DMRS were achieved [1]:
· Alt 1 + 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)
· Options for details of PSCCH
· Working assumption which will be automatically confirmed if no problem is identified during this week
· DMRS within a TTI for a transmission by a UE are not identical 
· No blind detection of DMRS is introduced
· Details FFS

In this contribution, we analyze the performance of DMRS with group hopping. Also, the performance of PSCCH with different DMRS root sequences is compared. 
Group hopping scheme
In Rel-12/Rel-13 D2D, group hopping function for PSCCH DMRS was disabled. For V2V PSCCH, if group hopping of DMRS sequence is enabled, the following two hopping schemes are examined because there are four DMRS symbols per TTI.
· Scheme 1: Group hopping per slot. 
· 
The same group hopping scheme of DMRS within a TTI as PSSCH is used [2], with the exception that . 
· Same DMRS sequence is applied to two DMRS symbols per slot. 
· Scheme 2: Group hopping per DMRS symbol
· 




Similar group hopping scheme as PSSCH, with the exception that ,  is replaced by , and , where  is the number of current DMRS symbol index within the current sidelink subframe. 
· Different DMRS sequence is applied per DMRS symbol within a TTI. 

Simulation
In this section, we analyze the performance of PSCCH for 500km/h with transmission over two PRBs and group hopping.
Evaluation of group hopping 
Figure 1 shows the performance of PSCCH at 500km/h. Detailed simulation settings are listed in the Appendix. There is no error floor for PSCCH with 2 PRBs. There is no obvious performance gain with group hopping. 
Observation: There is no obvious performance gain with DMRS group hopping. 
[image: ]
[bookmark: _Ref455477171][bookmark: _Ref455477166]Figure 1. The performance of PSCCH in 500km/h scenario

Evaluation of different group sequences
Alt1 was agreed as DMRS pattern for PSCCH/PSSCH [1]. To enlarge frequency offset estimation range, the algorithm of half sequence correlation in time domain was proposed [4], whose performance depends on the characteristic of DMRS sequence. In this section, we evaluate whether the performance of PSCCH is robust to different DMRS sequences. 
Figure 2 shows that the differences in performance of PSCCH with different DMRS sequences are very small. The DMRS sequence corresponding to u=25 has a slightly lower performance, while u=8 performs slightly better. 
Proposal: The DMRS sequence with u=8 is selected as DMRS sequence for PSCCH. 
[image: ]
[bookmark: _Ref455478714]Figure 2 Performance of different DMRS group sequences

Conclusions
The performance of PSCCH DMRS with group hopping is analyzed. Two hopping schemes are proposed and compared. Also, the performance of different DMRS sequences is evaluated. Based on the results and analysis, the following observations and proposals are made:
Observation: There is no obvious performance gain with DMRS group hopping. 
Proposal: The DMRS sequence with u=8 is selected as DMRS sequence for PSCCH. 
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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
	{30,120,200,280,350,400,450,500} km/h

	Number of transmissions
	1

	CFO
	1800Hz  (case B + case 1); 

	Timing error
	2us

	Frequency offset estimation
	Half-sequence correlation in time domain [3]

	Channel estimation 
	Linear interpolation

	PSCCH parameters: 
	

	TBS
	64 bits (including CRC)

	Modulation
	QPSK

	Number of PRBs 
	2
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