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Introduction
In RAN1 #84bis meeting, DMRS enhancements for PSCCH and PSSCH were discussed, and the following DMRS alternatives were given as a conclusion:
· 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.5: Alt.1 + adapt MCS, the number of RBs, and the 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
This contribution further studies the PRR performance of Alt. 5 with adaptive parameters as listed in the conclusion, provides link level simulation results with different vehicle speeds and message lengths. 

Discussion
PSCCH
The simulation results for PSCCH with vehicle relative speed of 280km/h, 400km/h and 500km/h are shown in Figure 1. In the simulation, the number of RBs is adaptive and the coding rate is based on frequency resource size. Both legacy and comb DMRS structures are simulated. Detailed parameters are shown in the Appendix.
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(a) 280km/h										(b) 400km/h
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(c) 500km/h
Figure 1 Link level simulation of PSCCH
Figure 1 illustrates that with increased RB number and corresponding lower MCS in Alt.5, the BLER performance of SA messages in high vehicle speed scenarios can be accepted.
PSSCH with periodical messages
The simulation results of PSSCH with message length of 190byte and 300byte are shown in Figure 2 and Figure 3. 
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(a) 190byte, 280km/h								(b) 190byte, 400km/h
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(c) 190byte, 500km/h
Figure 2 Link level simulation of 190byte data message
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(a) 300byte, 280km/h								(b) 300byte, 400km/h
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(c) 300byte, 500km/h
Figure 3 Link level simulation of 300byte data message
Figure 2 illustrates that for 190byte periodical messages, with increased number of RBs and corresponding MCS, the BLER performance in high vehicle speed scenarios can be accepted. Compared with 190byte message performance, the BLER curves of 300byte messages shown in Figure 3 present error floors in the 500km/h scenario even when all frequency resources are used (actually impossible since reserved RBs for SA). With appropriate retransmission number or further transmitting a 300byte data message in multiple subframes, we consider the performance is also acceptable and possibly needs system level simulation verification.
PSSCH with event-triggered messages
The simulation results of PSSCH with message length of 800byte are shown in Figure 4. 
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(a) 800byte, 280km/h								(b) 800byte, 400km/h
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(c) 800byte, 500km/h
Figure 4 Link level simulation of 800byte data message
Even in the 280km/h scenario, error floor appears in the BLER performance result, and with vehicle speed increasing, the error floor becomes intolerable. Therefore we suggest that in high speed scenarios, one event-triggered message should be divided into multiple subframes for transmission, e.g. 4 subframes with length of 200byte. We provide corresponding simulation result in Figure 4. In this simulation, an 800byte data message is successfully received only when the reception of associated 4 subframes are all correct. The BLER performance shown in Figure 5 is slightly worse than that of 190byte messages thus is also acceptable. Detailed message division mechanism could be further discussed.
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(a) 800byte, 4TTI, 280km/h							(b) 800byte, 4TTI, 400km/h
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(c) 800byte, 4TTI, 500km/h
Figure 5 Link level simulation of 800byte data message transmitted in 4 subframes
Proposal 1: With appropriate adaptive parameters e.g. up to 40 RBs in a subframe, lower MCS corresponding to frequency resource size, and up to 4 transmission subframes, the performance of Alt.5 is acceptable at link level.

Conclusion
Proposal 1: With appropriate adaptive parameters e.g. up to 40 RBs in a subframe, lower MCS corresponding to frequency resource size, and up to 4 transmission subframes, the performance of Alt.5 is acceptable at link level.

Appendix
Table 1 Simulation parameters
	Carrier frequency
	6 GHz

	System bandwidth
	10MHz 

	Message size
	PSSCH: 190byte, 300byte, 800byte
PSCCH: 60bit (including CRC)

	Modulation/coding
	PSSCH: QPSK with coding rate as shown in the figure
PSCCH: QPSK with coding rate as shown in the figure

	Resource size
	As shown in the figure

	Antenna
	1 Tx, 2 Rx

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

	Mobility
	140km/h（relative speed 280km/h）
200km/h（relative speed 400km/h）
250km/h（relative speed 500km/h）

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

	Timing offset
	Ideal

	Channel estimation
	LS with quadratic smoothing using DMRS
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