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Introduction
In the RAN4 #97-e meeting, WF on multiple link tests for NR V2X demodulation performance was agreed [1] and the following agreements were reached.
	· Methodology for NR V2X power imbalance test
· Reuse the methodology from LTE V2X power imbalance test
· ICS level
· Option 1: -27dBc ICS 
· Option 2: ICS is higher than -27dBc
· Companies are encouraged to bring analysis on acceptable ICS level for NR V2X
· Distance between the two links
· Option 1: 10 PRBs
· Option 2: 30 PRBs
· Companies are encouraged to check the impact of IBE for options above for the next RAN4 meeting.
· PSSCH MCS 4
· SCI format 2-A configuration
· Payload = 35 Bits,  = 1,  = 3.5. 
· If no technical issues will be observed in the next RAN4 meeting, this configuration will be used for power imbalance requirements.
· Test metric: PSSCH BLER 10% of Sidelink UE 2


In this paper we provide our view on V2X multiple link Power imbalance requirement.
Discussion
Distance between the two links
In the previous meeting, two options of distance between the two links were listed in WF: 10 and 30 PRBs. In Figure 1 we provide the in-band emissions requirement for scenario with 20 MHz/30 kHz, 10 PRB allocation and QPSK modulation. Also, in Table 1 we provide the information about average in-band emission impact for different allocations.
	

	[bookmark: _Ref61359427]Figure 1. TX IBE requirements.



[bookmark: _Ref61360286]Table 1. Average in-band emission impact for different allocations
	
	20-29 PRBs
	30-39 PRBs
	40-49 PRBs

	Average emission impact
	-23.3 dB
	-29.5 dB
	-26.8 dB


From this table we can conclude that the second UE should be allocated on PRBs 30-39 to reduce impact of in-band emission. Therefore, we propose to use 20 PRBs difference between two links.

ICS level
In the previous meeting an initial agreement on ICS level was reached. The open question is whether to reuse -27 dBc from LTE V2X requirements or consider a higher value. In Figure 2 we provide simulation results with analysis of ICS level taking into account imperfect synchronization (0.1 ppm) and ADC performance.
	

	[bookmark: _Ref61363011]Figure 2. ICS leakage power


[bookmark: _GoBack]From these results we can observe that for most ADC cases (except 4 bits case) the ICS level is below -30 dBc. Therefore, we think that -27 dBc ICS level is a reasonable assumption for power imbalance requirements definition.

PSSCH performance impact
In Figure 3 we provide initial analysis based on agreed simulation assumption [2] under assumption of 20 PRBs difference between allocation of two links. We analyse the impact on PSSCH performance of the existence of second link with high SNR (i.e. 30.35 dB for case with ICS -27 dBc and 28.35 dB for case with ICS -25 dBc). SNR values for strong link are derived using LTE methodology captured in WF [3] under assumption that SNR2 – SINR2 = 5 dB.
	ICS = -27 dBc, SNR1 = 30.35 dB

	ICS = -25 dBc, SNR1 = 28.35 dB


	[bookmark: _Ref61439875]Figure 3. PSSCH performance analysis.


The performance for scenarios with single UEs and two UEs is same for the cases of 8 bits or 12 bits ADC for both considered ICS values (i.e. -25 dBc and -27 dBc). We think that 8 bits ADC is rather reasonable assumption. Therefore, we would like to suggest using of -27 dBc ICS assumption for power imbalance V2X requirements.

2nd stage SCI
In the previous meeting, initial agreement of β = 3.5 assumption for 2nd stage SCI configuration was agreed. In Figure 4 we provide link level analysis of 2nd stage SCI impact on total PSSCH performance for scenario with ICS -27 dBc and ADC 8 bits.
	

	[bookmark: _Ref61440999]Figure 4. 2nd stage SCI impact on PSSCH performance.


From these results we can observe that the total PSSCH performance is limited by Data performance without impact from the 2nd stage SCI performance. Therefore, we would like to confirm using of agreement from previous meeting on 2nd stage SCI performance for V2X multiple link Power imbalance requirements.
Proposal 1:	Use the following simulation assumptions for Rel-16 V2X Power imbalance requirements:
· ICS level = -27 dBc
· Distance between the two links is 20 PRBs (i.e. PRBs for second UE are 30-39)
· 2nd stage SCI configuration: β = 2.5
Conclusion
In this paper we provided view on Rel-16 V2X multiple link Power imbalance requirements and made the following proposals:
Proposal 1:	Use the following simulation assumptions for Rel-16 V2X Power imbalance requirements:
· ICS level = -27 dBc
· Distance between the two links is 20 PRBs (i.e. PRBs for second UE are 30-39)
· 2nd stage SCI configuration: β = 2.5
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