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1. Introduction
In RAN1 #85 meeting, the following agreements are made for the DMRS sequence of PSCCH and PSSCH: 
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.
· Options for details of PSSCH
· Network configuration or pre-configuration can be used to associate the ranges of MCS, RB number for PSSCH, number of retransmission with the condition of the UE absolute speed. Different (pre)configuration and threshold is given for the different type (e.g., eNB, GNSS, UE) of the transmission synchronization reference.
· RAN1 will study the proper range of these parameters.
In this contribution, we present some link level performance and discuss the effect of different MCS schemes on the performance of the DMRS of PSSCH and PSCCH.
2. Performance evaluation
Based on the conclusion of the last meeting, the UE can adapt MCS, the number of RBs and the number of retransmission depending on its absolute speed and its synchronization source. So in this contribution, we evaluate the performance of different MCS and different number of RBs at different absolute speed.

2.1 PSSCH
In PSSCH, the load size is {190, 300} bytes and the code rate 1/2, 1/3 and 1/4 is simulated. More simulation parameters are list in the appendix. 

For 190 bytes, the following 9 options are simulated:
· option 1: 4V structure, 16 RBs with 1 TTI for 15 kHz, code rate is 1/2, 280km/h 

· option 2: 4V structure, 16 RBs with 1 TTI for 15 kHz, code rate is 1/2, 400km/h
· option 3: 4V structure, 16 RBs with 1 TTI for 15kHz, code rate is 1/2, 500km/h

· option 4: 4V structure, 24 RBs with 1 TTI for 15 kHz, code rate is 1/3, 280km/h
· option 5: 4V structure, 24 RBs with 1 TTI for 15 kHz, code rate is 1/3, 400km/h
· option 6: 4V structure, 24 RBs with 1 TTI for 15kHz, code rate is 1/3, 500km/h

· option 7: 4V structure, 32 RBs with 1 TTI for 15kHz, code rate is 1/4, 280km/h

· option 8: 4V structure, 32 RBs with 1 TTI for 15kHz, code rate is 1/4, 400km/h

· option 9: 4V structure, 32 RBs with 1 TTI for 15kHz, code rate is 1/4, 500km/h
[image: image1.emf]-10 -8 -6 -4 -2 0 2 4 6 8 10

10

-2

10

-1

10

0

SNR(dB)

BLER

UMI NLOS,190bytes,CFO=0.3PPM

 

 

option1:16RBs,280km/h

option2:16RBs,400km/h

option3:16RBs,500km/h

option4:24RBs,280km/h

option5:24RBs,400km/h

option6:24RBs,500km/h

option7:32RBs,280km/h

option8:32RBs,400km/h

option9:32RBs,500km/h


Figure 1: Simulation results for190 bytes
For 300 bytes, the following 9 options are simulated:
· option 1: 4V structure, 25 RBs with 1 TTI for 15 kHz, code rate is 1/2, 280km/h
· option 2: 4V structure, 25 RBs with 1 TTI for 15 kHz, code rate is 1/2, 400km/h
· option 3: 4V structure, 25 RBs with 1 TTI for 15kHz, code rate is 1/2, 500km/h

· option 4: 4V structure, 40 RBs with 1 TTI for 15 kHz, code rate is 1/3, 280km/h
· option 5: 4V structure, 40 RBs with 1 TTI for 15 kHz, code rate is 1/3, 400km/h
· option 6: 4V structure, 40 RBs with 1 TTI for 15kHz, code rate is 1/3, 500km/h

· option 7: 4V structure, 50 RBs with 1 TTI for 15kHz, code rate is 1/4, 280km/h

· option 8: 4V structure, 50 RBs with 1 TTI for 15kHz, code rate is 1/4, 400km/h

· option 9: 4V structure, 50 RBs with 1 TTI for 15kHz, code rate is 1/4, 500km/h
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Figure 2: Simulation results for 300 bytes
For the simulation results in Figure 1 and 2 we can see that under the same speed the more the number of RBs using for transmission means the code rate is lower and so the performance is better. So we suggest increasing the number of RB depending on the UE absolute speed. Furthermore, for 280km/h and 400km/h, all the three different MCS can meet the need of the performance. While when UE relative speed is over 500km/h, only the code rate less than 1/4 can meet the need of the performance. 
Proposal 1: When the relative speed of UEs is over 500km/h, the code rate should be less than 1/4 and when the relative speed is below 400km/h, all the three different code rates can be used.
2.2 PSCCH

From the Working Assumption in RAN1 #85 meeting, we know that 2 PRB pairs are used for each PSCCH if the number of scheduling assignment (SA) bits is less than 64 including CRC. So we simulated the performance of different number of RBs when the number of SA bits is more than 64 including CRC, such as 80bits. 
In PSCCH the message size is 80bits and the number of RBs is 2 and 4. More simulation parameters are list in appendix. The linear minimum mean square error (LMMSE) and linear interpolation are used for channel estimation.
For 80bits, the following 6 options are simulated:
· option 1:  4V structure, 2 RBs with 1 TTI for 15 kHz, code rate is 1/4, 280km/h
· option 2:  4V structure, 2 RBs with 1 TTI for 15 kHz, code rate is 1/4, 400km/h
· option 3:  4V structure, 2 RBs with 1 TTI for 15 kHz, code rate is 1/4, 500km/h
· option 4:  4V structure, 4 RBs with 1 TTI for 15 kHz, code rate is 1/8, 280km/h
· option 5:  4V structure, 4 RBs with 1 TTI for 15 kHz, code rate is 1/8, 400km/h
· option 6:  4V structure, 4 RBs with 1 TTI for 15 kHz, code rate is 1/8, 500km/h
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Figure 3: Simulation results of PSCCH

From the above simulation results in Figure 3, we can conclude that increase the number of RBs can improve the PSCCH performance of the “4V structure” in 500km/h. However, if the number of RBs using for PSCCH is increasing, it means one or more PSCCH format should be supported in a shared SA resource. This will lead to the complexity of blind decoding being highly increased. So adding additional SA resources with fixed 4 RBs for 500km/h and fixed 2RBs for 280km/h and 400km/h should also be considered.
Proposal 2: In order to reduce the complexity of blind decoding for PSCCH, additional SA resources reserved for fixed 4 RBs for 500km/h should be considered.
3. Conclusions

In this contribution, we provide the performance link level performance of DMRS for V2V and make the conclusion:
Proposal 1: When UE relative speed is over 500km/h, the code rate should be less than 1/4 and when UE relative speed is below 400km/h, all the three different code rate can be used.
Proposal 2: In order to reduce the complexity of blind decoding for PSCCH, additional SA resources reserved for fixed 4 RBs for 500km/h should be considered.
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Appendix
Table 1: PSSCH/PSCCH Simulation Parameters

	General parameters:
	

	carrier frequency
	6 GHz

	System bandwidth
	10 MHz

	Channel model
	UMI NLOS

	UE relative speed
	{280, 400, 500}km/h

	CFO
	0.3ppm 

	Antenna configuration
	1TX and 2RX

	Channel estimation
	LMMSE

	
	

	PSSCH parameters:
	

	TB size
	{190, 300}bytes 

	Coding rate
	1/2(16RBs for 190 bytes, 25RBs for 300 bytes)

1/3(24RBs for 190 bytes, 40RBs for 300 bytes)

1/4(32RBs for 190 bytes, 50RBs for 300 bytes)

	Modulation
	QPSK

	
	

	PSCCH parameters:
	

	TB size
	{48, 80}bits

	Modulation
	QPSK

	PRB number
	2, 4

	
	

	Punctured symbols
	The first symbol for AGC

The last symbol for guard time within a subframe


































































































