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1   Introduction
During the RAN#79 meeting, there were some discussions about V2V REFSENS. There are still some open issues to be determined. 

In this contribution, we will present our views on SA/Data multiplexing, SA/Data joint decoding, performance metric, HARQ retransmissions, soft-combining, frequency offset and RMC. Also, the simulation results are presented.
2   Discussion

For V2V REFSENS tests, there are still some open issues, including SA/Data multiplexing, SA/Data joint decoding, performance metric, HARQ retransmissions, soft-combining, frequency offset and RMC and so on. We will analyze these issues respectively below.
2.1   SA/Data multiplexing

We think FDM is more appropriate for evaluation, since RAN1 reached working assumptions for FDM. At the same time, there would be less performance difference for PSSCH, because we plan to configure as low payload as possible for SA to mitigate the impact of PSCCH error on PSSCH, and for PSSCH demodulation. The only impact of SA on data would be that there are two PRBs which cannot be scheduled for PC5 transmission.
Proposal 1: For SA/Data multiplexing, select FDM as the baseline. 
2.2   SA/Data joint decoding

As mentioned in the last section, we can configure as low payload as possible for SA to mitigate the impact of PSCCH error on PSSCH, which will make SA have much better performance than data. On the other hand, power boosting can be used for SA to improve the reliability. So the proper setup can be selected for SA to ensure there is no impact of SA error on PSSCH in the future. So the impact of SA and data can be separated, which makes the requirements simpler.
Proposal 2: Consider power boosting for SA and implement separated decoding for SA and data.
2.3   Performance metric
In current Spec, the minimum requirements are defined as “the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels [1]”.  In order to keep consistency, the 95% maximum throughput can be reused for V2V REFSENS requirements.
Proposal 3: Use 95% maximum throughput as the performance metric.
2.4   HARQ retransmissions
For HARQ retransmissions, no retransmission is OK for simulation. But RAN1 had no conclusion on it. In real life, without retransmission, V2V UE may have no opportunity to receive sidelink signal. We can accept to use 1 as tentative value for maximum retransmission number together with the assumption of no soft combining, and revisit after RAN1 makes decision.
Proposal 4: No HARQ retransmission is used for REFSENS simulations.
2.5   Soft-combining

On the one hand, no soft-combining is simpler. On the other hand, with no soft-combination, there is no gain for HARQ retransmissions. The selection that no HARQ retransmission and no soft-combination is consistent.
Proposal 5: No soft-combining is used for REFSENS simulations.
2.6   Frequency offset
According to the way forward [2], there are two options of frequency error of sync reference and V2V Tx, i.e., ±200 Hz and ±600 Hz. Since the propagation channel REFSENS tests are AWGN and the Doppler spectrum are N/A, frequency error will not seriously affect the demodulation performance. We think ±600 Hz is acceptable.
Proposal 6: ±600 Hz frequency offset is acceptable.
2.7   FMC

For the data RMC design, since the SA will occupy 2 RBs, the remaining RBs can be allocated for data transmission. We noted that in the current Spec, there is a constraint to the allocated RBs, i.e., the allocated RB number should be in the form N=2x * 3y * 5z. For 10MHz band, the allocated RB number can be 48 and for 20MHz band, the allocated RB number can be 96. The detailed FMC are given in Table 1.
Table 3 Fixed Reference measurement channel for V2V receiver requirements

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	
	48
	
	96

	Subcarriers per resource block
	
	
	
	
	12
	
	12

	Packets per SA period
	
	
	
	
	1
	
	1

	Modulation
	
	
	
	
	QPSK
	
	QPSK

	Target Coding Rate
	
	
	
	
	1/3
	
	1/3

	Transport Block Size
	
	
	
	
	3496
	
	6968

	Transport block CRC
	Bits
	
	
	
	24
	
	24

	Number of Code Blocks per Sub-Frame
	
	
	
	
	1
	
	2

	Maximum number of HARQ transmissions
	
	
	
	
	[1]
	
	[1]

	Binary Channel Bits per subframe
	Bits
	
	
	
	11520
	
	23040

	Max. Throughput averaged over 1 SA period of 100ms
	kbps
	
	
	
	34.96
	
	69.68

	UE Category
	
	
	
	
	≥ 1
	
	≥ 1

	Note 1: 
2RBs allocated to SA transmission and 4 symbols allocated to RS.

Note 2: 
Throughput (in kbps) will depend on SA period configuration.

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


3   Simulation results
The simulation results for PSSCH of 10MHz and 20MHz are shown in Figure 2, which uses the RMC in Table 3.
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Figure 2 Simulation results for PSSCH of 10MHz and 20MHz
According to the simulation results, impairment results for V2V REFSENS are -0.13dB for 10MHz and -0.17dB for 20MHz respectively.
4   Conclusions
In this contribution, we analyze the V2V REFSENS relevant issues and have following proposals:
Proposal 1: For SA/Data multiplexing, select FDM as the baseline. 

Proposal 2: Consider power boosting for SA and implement separated decoding for SA and data.
Proposal 3: Use 95% maximum throughput as the performance metric.
Proposal 4: No HARQ retransmission is used for REFSENS simulations.
Proposal 5: No soft-combining is used for REFSENS simulations.
Proposal 6: ±600 Hz frequency offset is acceptable.
[1] Reference

[2] TS 36.101-d40
[3] R4-164849, “WF on simulation assumptions for V2V REFSENS demodulation”, LG Electronics, Qualcomm Incorporated, 3GPP TSG-RAN WG4 Meeting #79















































































































































































































































































































