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1   Introduction
According to the agreements of RAN4#80bis [1], PSSCH demodulation requirements should be defined for V2V.
In this contribution, we will analyze the requirements configuration and present the evaluation results.
2   Discussion

For PSSCH demodulation, we list the RAN1 agreements [1] below for reference.
-
For sidelink transmission modes 3 and 4 on the PSSCH and PSCCH, the mapping shall use 
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The detailed reference signal parameters for PSSCH are presented in Table 1.
Table 1: Reference signal parameters for PSSCH
	Parameter in clause 5.5.2.1
	PSSCH 

	
	Sidelink transmission modes 1 and 2
	Sidelink transmission 
modes 3 and 4

	Group hopping
	
	enabled
	enabled
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	Sequence hopping
	
	disabled
	disabled

	Cyclic shift
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	Orthogonal sequence
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	Reference signal length
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In the following section, we will discuss the issues related to PSSCH.
2.1   UE speed and propagation condition
In last meeting, the following agreements are reached in [1]:
· UE speed and propagation condition

· The maximum speed to be used for requirements is FFS

· Companies are encourage to provide evaluation results for different relative vehicular speeds and also LOS/NLOS conditions

· 280km/h@5.9GHz, 

· 500 km/h@5.9GHz

· Other choice are not precluded 
In RAN1 discussion, 500km/h is considered. However, since the speed is too high and the Doppler shift is so large, it is usually work under very low MCS.
In order to evaluate the performance for different channel condition and UE speed, we evaluate UE performance under fading channels of EPA/EVA and UE relative speed for 30km/h, 120km, 280km/h and 500km/h.

We also use two MCS, one is QPSK 1/3 with TBS 3496, and the other with minimum TBS, which is 1320 and the corresponding coding rate is about 1/10.
The evaluation results are given in Figure 1 for different propagation condition and UE relative speed with QPSK 1/3 and minimum TBS.
[image: image26.png]BLER

PSSCH performances

—e— EPA30km/h
—E— EVA30km/h
—&— EPA 120km/h
—E— EVA 120km/h
—&— EPA28Dkm/h
—E— EVA280km/h
—e— EPASIDkm/h
—E— EVAS00km/h
—&— EPAS00km/h, min TBS
—E— EVAS00km/h, min TBS





Figure 1: Simulate results for PSSCH under different propagation condition and UE relative speed
From the simulation results, we can observe that:
Observation 1: At the working point with BLER is 10%, separation with different channel propagations and UE speed is less than 2dB, except for UE relative speed is 500km/h.
Observation 2: When UE relative speed is 500km/h, QPSK 1/3 cannot reach 10% BLER while with minimum TBS, a reasonable working point can be obtained.
Proposal 1: Similar to PSCCH, define the propagation condition to be EVA1500.
2.2   CFO and Doppler shift algorithms
For the CFO and Doppler shift algorithms, there are two options:
· Option 1: “cross-DMRS” estimation

· Option 2: “single-DMRS” estimation
For single-DMRS estimation, the algorithm can estimate larger CFO and Doppler shift. Cross-DMRS estimation with smaller estimation range is more accurate. Another thing is the complexity. According to the RAN1 discussion [2], Option 1 cannot handle high speed even with 280km/h. So the single-DMRS estimation is necessary.
For the complexity, the analyses are also presented in Appendix B in [2]. With advances in signal processing, the complexity difference is small.
Proposal 2: For the CFO and Doppler shift algorithms, use Option 2, i.e. “single-DMRS” estimation in all evaluations.
2.3   HARQ retransmission
Since RAN1 specify up to 1 retransmission for PSSCH, and we already use retransmission in Rel-12 D2D, we should define at least one test case for HARQ retransmission in V2V.
It is easier to introduce the test in single sidelink test since the timing relations for multi-sidelink is more complex. 
Detailed parameters

The RV version is {0, 2} according to RAN1 agreements.
For the HARQ timing configuration, it is 4-bit indication in SA. Thus the delay can be 1ms to 15ms.
In order to simplify the test, 1ms can be used which means the continuous transmissions for two HARQ transmissions.
Proposal 3: Use 1ms timing difference for two HARQ retransmissions.
3   Conclusion
In this contribution, we analyze the PSSCH channel for V2V, and propose:
Observation 1: At the working point with BLER is 10%, separation with different channel propagations and UE speed is less than 2dB, except for UE relative speed is 500km/h.
Observation 2: When UE relative speed is 500km/h, QPSK 1/3 cannot reach 10% BLER while with minimum TBS, a reasonable working point can be obtained.
Proposal 1: Similar to PSCCH, define the propagation condition to be EVA1500.

Proposal 2: For the CFO and Doppler shift algorithms, use Option 2, i.e. “single-DMRS” estimation in all evaluations.

Proposal 3: Use 1ms timing difference for two HARQ retransmissions.
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