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1. Introduction
In RAN1 #85 meeting, DMRS enhancements for PSSCH and PSCCH were discussed with the following agreements:
Agreement:
· Confirm the working assumption that legacy PUSCH RS is used for PSCCH and PSSCH in the four RS symbols.
 
Agreement:
· 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
· Working assumption: 2 consecutive PRB pairs in a subframe are used for each PSCCH if the number of SA bits is less than 64 including CRC. The exact size of SA is FFS including the CRC size and could be larger than 64 bits.
When legacy DMRS sequences and enhanced CFO estimation are used, company contributions [1,2] point out different DMRS sequences will affect link level performance variously at least for PSCCH, therefore non-identical DMRS sequences in a TTI should be introduced. This contribution provides link level simulation results of different DMRS sequences for PSCCH and further for PSSCH, and our consideration on DMRS sequence selection.
2. Discussion
2.1  Link level simulation result for PSCCH
In the link level simulation for PSCCH, IFFT size of 24, 64 and 1024 for CFO estimation are considered. All 30 DMRS sequences for PSCCH show similar link level performance with IFFT size of 64 and 1024 in this simulation. However with IFFT size of 24, the performance differences between the DMRS sequences are significant. Compared with larger size IFFT, only some certain DMRS sequences (u = 1, 3, 8, and 10) keep roughly similar performance and other DMRS sequences all have various degree of performance deterioration and error floor with IFFT size of 24. 
Link level performance curves of DMRS sequence with u = 1, 3, 8, 10 and some typical performances curves of other DMRS sequences are shown in Figure 1. Total simulation results are listed in Appendix A.
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(a) DMRS sequence with u = 1, 3, 8, 10
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(b) DMRS sequence with u = 2, 9, 11, 19, 23
Figure 1 Performance of different DMRS sequences for PSCCH
Therefore, large size IFFT in CFO estimation is recommended in SA detection process, and then no restriction of DMRS sequence selection has to be considered. However for the purpose of blind decoding complexity reduction, if smaller size IFFT is used at the receiver, DMRS sequences with u = 1, 3, 8, 10 should be considered for PSCCH.
Proposal 1: When large size IFFT is used in CFO estimation, all DMRS sequences can be selected. Otherwise if small size IFFT in CFO estimation is needed, DMRS sequences with u = 1, 3, 8, 10 should be considered for PSCCH.
2.2  Link level simulation result for PSSCH
In the link level simulation for PSSCH, IFFT sizes of 32, 256 and 1024 for CFO estimation, and message lengths of 190byte, 300byte are considered. Similarly, with large size IFFT, which means not lower than 256 in this simulation, all 30 DMRS sequences for PSSCH show similar link level performance for both 190byte and 300byte messages. 
The difference is that with IFFT size of 32, all DMRS sequences appear different degrees of performance degradation compared with large size IFFT. Furthermore, for different message length (and thus different DMRS sequence length), the performance of different DMRS sequences are deteriorated differently.
Typical link level performance curves of DMRS sequence with u = 16~20 for 190byte and 300byte are shown in Figure 2. Total simulation results are listed in Appendix A.
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(a) u = 16~20, 190byte
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(b) u = 16~20, 300byte
Figure 2 Performance of different DMRS sequences for PSSCH
Since that the degree of performance deterioration due to IFFT size reduction changes differently with DMRS sequence length, and on the other hand data transmission needs no blind decoding and uses variable resource size, large size IFFT is recommended in the CFO estimation process of data messages. Therefore no restriction of DMRS sequences needs to be taken into consideration.
Proposal 2: PSSCH should use large size IFFT in CFO estimation and no restriction of DMRS sequences needs to be taken into consideration.
3. Conclusion
Proposal 1: When large size IFFT is used in CFO estimation, all DMRS sequences can be selected. Otherwise if small size IFFT in CFO estimation is needed, DMRS sequences with u = 1, 3, 8, 10 should be considered for PSCCH.
Proposal 2: PSSCH should use large size IFFT in CFO estimation and no restriction of DMRS sequences needs to be taken into consideration.
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Appendix A: Overall link level simulation results for PSCCH and PSSCH
Performance of different DMRS sequences for PSCCH:
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Performance of different DMRS sequences for PSSCH, 190byte:
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Performance of different DMRS sequences for PSSCH, 300byte:
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Appendix B: Simulation parameters
Table 1 Simulation parameters
	Carrier frequency
	6 GHz

	System bandwidth
	10MHz 

	Message size
	PSSCH: 190byte, 300byte
PSCCH: 60bit (including CRC)

	Modulation/coding
	PSSCH: QPSK with coding rate of 0.5
PSCCH: QPSK with coding rate of 0.16

	Resource size
	PSSCH: 16RB for 190byte, 24RB for 300byte
PSCCH: 2RB

	Antenna
	1 Tx, 2 Rx

	Channel model
	ITU-R UMi CDL models with dual-mobility (NLOS)

	Mobility
	140km/h（relative speed 280km/h）

	CFO
	PSSCH& PSCCH: case 1+case B, 0.3 ppm

	Timing offset
	1us

	DMRS type
	Legacy

	Channel estimation
	LS with quadratic smoothing
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