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1 Introduction
After the RAN 1 #86 meeting, LG started an offline email discussion [1]:

[86-13] Hanbyul (LGE) 
PSD offset for V2V 
Email approval until 1st September 

The following is the related agreement we made last week, and one proposal discussed on Friday was to determine X up to UE implementation within the range [0, 3] dB. Let’s discuss whether the X value needs to be fixed in the specification (if so, to which value) or the UE implementation option can be adopted. 

· When PSCCH and the associated PSSCH are transmitted in the same subframe, 

· Power control parameters are (pre)configured only for PSSCH. 

· PSD offset to that of PSSCH is used to determine the transmission power of PSCCH. 

· The PSD offset is fixed to X(FFS in [0, 3]) dB in specifications. 

· Email approval until 1st September – Hanbyul (LGE) 

· For all cases, the PSD difference between PSCCH and PSSCH shall be the same as the PSD offset value.

Since the urgent deadline of the discussion, it concluded that the PSD offset is fixed to [3] dB in specifications temporarily. It means that we should discuss the exact fixed values in RAN1#86bis meeting and for companies to provide more evaluation results and analysis. In this paper, we continue to discuss the PSD offset with PSCCH and PSSCH with more evaluation results.
2 Simulation results 
For the obvious intention of this paper, simulations are prepared under both case 1 and case 2 options. The details of the evaluation scenarios are in the appendix.
· Case1(When a pool is (pre)configured such that a UE always transmits SA and data in adjacent RBs in the same subframe)

In case 1, the number of subchannel is 5 and the size of subchannel is 10RBs and each TB is transmitted for two times.
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Figure 1: Case 1 freeway scenario
[image: image3.emf]0 50 100 150 200 250 300 350 400 450 500

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

urban,60km/h,V2V,case1

Distance(m)

Mean UE Packet reception ratio

 

 

3 dB

0 dB

[image: image4.emf]0 50 100 150 200 250 300 350 400 450 500

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Urban,15km/h,V2V,case1

Distance(m)

Mean UE Packet reception ratio

 

 

3 dB

0 dB


Figure 2: Case 1 urban scneario
· Case 2(When a pool is (pre)configured such that a UE transmits SA and data potentially in non-adjacent RBs in the same subframe)

In case 2, the number of subchannel in data resource pool is 5 and the size of subchannel in data resource pool is 8RBs. each TB is transmitted for two times, and SA cannot be combined similarly.
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Figure 3: Case 2 freeway scenario
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Figure 4: Case 2 urban scenario
As shown in figures 1-4 whether in case 1or in case 2, the performance of PSD=0 dB is better than the 3 dB option. From the simulation results,we can concluded that the bottleneck of V2V communication is not SA but actually data. That is because the packet size of SA is only 40bits which use 2RBs,while the packet size of data is as large as 190*8bits (or 300*8bits), which leads to the relative low code rate of the SA packet. So, we do not need to increase the SA PSD by 3dB relative to the data PSD. Also,when the PSD of  SA and data is the same, it is easier to process the data stream in the physical layer.
Proposal 1: The PSD offset is fixed to 0 dB.
3 Conclusions

In this contribution, some evaluation results are shown to determine the PSD offset between SA and data and we proposed the following:
Proposal 1: The PSD offset is fixed to 0 dB.
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Appendix

Table 1: Details of evaluation scenarios
	Parameter
	Assumption

	Carrier frequency for PC5
	6 GHz

	Bandwidth
	10 MHz

	Number of carriers
	One carrier

	SA RB number
	2 RBs

	MCS
	For SA: QPSK, code rate=0.1042
For data:16QAM, code rate=0.4948

	Synchronization
	Time and frequency error are not be modeled

	In-band emission
	In-band emission model in Section A.2.1.5 in TR36.843 is reused with {W, X, Y, Z} = {3, 6, 3, 3} for single cluster SC-FDMA.

	Antenna height
	1.5 m for Vehicle

	Antenna pattern
	Omni 2D

	Antenna gain
	3 dBi

	Maximum transmit power
	23 dBm

	Number of antennas 
	1 TX and 2 RX antennas. Baseline is that 2 RX antennas are separated by wavelength/2.

	Noise figure
	9 dB

	Resource Allocation
	SPS schedule with sensing  in PC5 based V2V simulation 

	SPS period
	100ms



































