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During RAN1#84bis, the following was agreed [1]:
The three alternatives:
· Alt 1: 
· “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
· Confirm the working assumption: 
· 15 kHz subcarrier spacing with 1 msec TTI length
· Supported by:
· LG Electronics, Huawei, HiSilicon, Samsung, CATT, ZTE, Nokia, ASB, OPPO (9)
· Objected by: 
· E///, QC
· Alt 4: Alt 2 + Alt 3 (with 30kzh tone spacing)
· Supported by: Intel, Ericsson, Qualcomm, ITRI (4)
· Alt 5: 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)
· FFS: One or more PSCCH format(s) need to be supported

Working assumption:
· Alt. 5

In this paper we discuss the design of DMRS sequences.
DMRS sequences
In multiuser communications, it is interesting that the transmission of DMRS by different users can be separated at the receiver in order to estimate the channel from each transmitter. One way to do this is to ensure that different users transmit different DMRS sequences with low cross correlation. 
For transmission of SAs this is unacceptable since it would requires the UE to perform blind decodes. However, for transmission of data packets, the DMRS sequence use by the transmitter can be chosen as a function of the contents of the SA [2]. 
We believe that it is also important to ensure that the impact of having different types of transmitters (e.g., pedestrian UEs and vehicle UEs) on the same resources is minimized. 
Proposal:
· The DMRS sequence used in data transmissions is obtained as a function of the SA contents.
· In case pools for different types of transmitters (e.g. P2X and V2X) overlap, the DMRS sequences used by different types of transmitters are different. 
Codes for DMRS sequences 
One further way of separating transmissions of DMRS by different users is through the use of codes. In LTE sidelink, orthogonal cover codes (OCC) with length 2 are used. These codes yield the best results when the channel stays constant between the two DMRS symbols. For V2V communications, the channel coefficients will vary significantly across the 4 DMRS symbols, especially when the UEs travel at high speeds. For this reason, it is desirable that the codes also have good cross correlation properties when considering pairs of adjacent DMRS symbols.
[bookmark: _GoBack]Table 1. Code defined by the DFT matrix.
	
	Code 1
	Code 2
	Code 3
	Code 4

	Symbol 1 (S1)
	1
	1
	1
	1

	Symbol 2 (S2)
	1
	j
	-1
	-j

	Symbol 3 (S3)
	1
	-1
	1
	-1

	Symbol 4 (S4)
	1
	-j
	-1
	j


The DFT matrix defines codes with the following properties:
· Orthogonality between different codes: 
· Length-2 subcodes have low cross correlation: 

Proposal:
· For DMRS, orthogonal codes based on the DFT matrix (Table 1) are used.
Conclusions 
Proposal:
· The DMRS sequence used in data transmissions is obtained as a function of the SA contents.
· In case pools for different types of transmitters (e.g. P2X and V2X) overlap, the DMRS sequences used by different types of transmitters are different. 

Proposal:
· For DMRS, orthogonal codes based on the DFT matrix (Table 1) are used.
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