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1. Introduction
In RAN1 #84bis meeting, three alternatives are presented as follows and working assumption is Alt. 5.

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 30kHz 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

· Supported by: Ericsson, Huawei, HiSi, LGE, ZTE, CATT, Nokia net., Vodafone, CATR, Samsung, Sharp, Sony, ASB, Lenovo, OPPO, Xinwei (16)

In this contribution, we present some link level performance and discuss different DMRS schemes based on the above Alts.
2. Performance evaluation
Based on the conclusion of the last meeting, the UE can adapt MCS, the number of RBs and the number of transmission subframes depending on its absolute speed and its synchronization source. So in this document, we will evaluate the performance of the different MCS on different absolute speed.

2.1 PSSCH
In PSSCH, the load size is 190 bytes and the code rate is 0.5026, 0.2513 and 0.2010 when the number of RBs using for transmission is 16, 32 and 40, respectively. More simulation parameters are list in the appendix. 

The following 6 options are simulated:
· Option 1: 4V structure, 16 RBs with 1 TTI for 15 kHz, 280km/h 
· Option 2: 4V structure, 16 RBs with 1 TTI for 15kHz, 500km/h
· Option 3: 4V structure, 32 RBs with 1 TTI for 15 kHz, 280km/h

· Option 4: 4V structure, 32 RBs with 1 TTI for 15kHz, 500km/h
· Option 5: 4V structure, 40 RBs with 1 TTI for 15kHz, 280km/h
· Option 6: 4V structure, 40 RBs with 1 TTI for 15kHz, 500km/h
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Figure 1: Simulation results of PSSCH
For the simulation result in Figure 1, 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. In NLOS channel, when the number of RBs reaches 40, the performance of option 6 is even better than that of option 1. Especially in LOS channel, the performance of 32RBs is much better than 16RBs regardless of speed. So we suggest increasing the number of RB depending on the UE absolute speed.

Observation 1: Whether it is 280km/h or 500km/h, the more number of RBs used for V2V transmission, the better performance can be achieved.
Observation 2: In NLOS channel, the performance of 32 RBs and 40RBs in 500km/h is very close to the performance of 16 RBs in 280km/h.
Observation 3: In LOS channel, the performance of 32RBs is much better than 16RBs regardless of speed.
2.2 PSCCH

In PSCCH the message size is 48 bits and the code rate is 0.3333, 0.1667 and 0.08333 when the number of RBs is 1, 2 and 4, respectively. More simulation parameters are list in appendix. LMMSE and linear interpolation are used for channel estimation.

The following 6 options are simulated:
· Option 1: 4V structure, 1 RBs with 1 TTI for 15 kHz, 280km/h
· Option 2: 4V structure, 1 RBs with 1 TTI for 15kHz, 500km/h
· Option 3: 4V structure, 2 RBs with 1 TTI for 15 kHz, 280km/h
· Option 4: 4V structure, 2 RBs with 1 TTI for 15kHz, 500km/h
· Option 5: 4V structure, 4 RBs with 1 TTI for 15 kHz, 280km/h
· Option 6: 4V structure, 4 RBs with 1 TTI for 15kHz, 500km/h
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Figure 2: Simulation results of PSCCH
From Figure 2 we can also 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. Especially in LOS channel, the performance of 2RBs is much better than 1RBs regardless of speed. So, we suggest increasing the number of RB depending on the UE absolute speed.

Observation 4: In NLOS channel, the performance of 2 RBs and 4RBs in 500km/h is very close to the performance of 1 RB in 280km/h.
Observation 5: In LOS channel, the performance of 2RBs is much better than 1RBs regardless of speed.
From the above simulation results, 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 resources. This will lead to the complexity of blind decoding is highly increased. So adding additional scheduling assignment (SA) resources with fixed 4 RBs for 500km/h should also be considered.
Proposal 1: We suggest that increase the number of RB depending on the UE absolute speed.

Proposal 2: In order to reduce the complexity of blind decoding for PSCCH, additional SA resources with 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:
Observation 1: Whether it is 280km/h or 500km/h, the more number of RBs used for V2V transmission, the better performance can be achieved.

Observation 2: In NLOS channel, the performance of 32 RBs and 40RBs in 500km/h is very close to the performance of 16 RBs in 280km/h.

Observation 3: In LOS channel, the performance of 32RBs is much better than 16RBs regardless of speed.

Observation 4: In NLOS channel, the performance of 2 RBs and 4RBs in 500km/h is very close to the performance of 1 RB in 280km/h.

Observation 5: In LOS channel, the performance of 2RBs is much better than 1RBs regardless of speed. 
Proposal 1: We suggest that increase the number of RB depending on the UE absolute speed.

Proposal 2: In order to reduce the complexity of blind decoding for PSCCH, additional SA resources with fixed 4 RBs for 500km/h should be considered.
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Appendix
Table 1: PSSCH Simulation Parameters

	carrier frequency
	6GHz

	System bandwidth
	10MHz

	UE relative speed
	280km/h, 500km/h

	CFO
	0.3ppm 

	Channel model
	UMI NLOS

	Code rate
	PSSCH:0.5026/0.2513/0.2010

PSCCH:0.3333/0.1667/0.08333

	TB size
	PSSCH:190bytes 

PSCCH:48bits

	PRB number
	PSSCH:16 RBs with 1 TTI for 15kHz

              32 RBs with 1 TTIs for 15kHz

40 RBs with 1 TTIs for 15kHz

PSSCH:1 PRB with 1 TTI

              2 PRB with 1 TTI

              4 PRB with 1 TTI

	Antenna configuration
	1TX 2RX

	Channel estimation
	LMMSE

	Modulation
	QPSK



































