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1 Introduction

In the RAN4 #80bis meeting, test cases and purposes about Multi-link PSSCH and PSCCH demodulation performance were discussed and followings were agreed and captured in WF[1].

· Test cases and purposes

· Multi-link PSSCH and PSCCH demodulation performance

· Capability to perform simultaneous reception of multiple V2V links with different propagation conditions (time offset, carrier frequency error, delay spread, Doppler spread)

· Capability to perform reception of links with max power imbalance
Also, in the RAN4 #81 meeting, there were discussion about V2V power imbalance requirements, and followings were agreed and captured in WF[1].
· Agree on introducing power imbalance test for V2V demodulation requirements
· Reuse existing D2D methodology as baseline
· Once ICS and SINR2 values are decided, SNR1 and SNR2 value can be calculated by agreed equation.
· How to handle 3 dB boosted PSCCH impact
· Option 1. Consider modified SNR calculation equation
· SINR2 = SNR2 – 10*log10(α * 10((SNR1+ICS)/10) + 1)
· α = (2*NPRB-PSCCH+NPRB-PSSCH)/(NPRB-PSCCH+NPRB-PSSCH)
· Option 2. Use non-adjacent PSCCH/PSCCH transmission
· Option 3. Other options is not precluded.
· ICS(In-Channel Selectivity) values
· Option 1. Reuse existing D2D ICS value of -21 dBc.
· Option 2. Defer until IBE requirement is finalized in RF room.
· Other options are not precluded.
· In next meeting, interesting companies are encouraged to propose specific ICS value based on analysis.
In this contribution, we provide our views on Multi-link PSSCH and PSCCH demodulation requirements of Rel-14 V2V based on agreed WF.
2 Discussion

During last meeting, RAN4 have limited discussion time only related with power imbalance requirements within multi-link PSSCH and PSCCH requirements topic. Anyway, in UE baseband perspective, multiple V2V links doesn’t impact on each other if UE baseband have sufficient resource to handle given maximum number of sidelink process which can be verified with maximum process test. Therefore once single V2V link performance has been verified, than there is no need to introduce multi-link PSCCH and PSCCH performance requirements with different propagation conditions.

Proposal 1. Do not introduce multiple V2V link performance with different propagation conditions.
For power imbalance test, we think that multiple V2V links may impact on each other due to ICS(in-channel selectivity) depends on followings;
· RF FE dynamic range

· AGC dynamic range / operation

· Rx ADC bit resolution
Therefore multiple V2V link performance to perform reception of links with max power imbalance should be introduced as we already introduced in Rel-12 D2D. The purpose of power imbalance test is to check the demodulation performance when receiving PSSCH transmissions from two sidelink UEs with large power imbalance in one subframe. Therefore this test mainly depends on V2V UE Rx RF and AGC dynamic ranges. Since there is no big difference between existing Rel-12 D2D and Rel-14 V2V in that sense, existing D2D Power imbalance performance with two links requirements can be the good reference with some modification on its test configuration, especially GNSS based synchronization instead of SLSS based synchronization.

Proposal 2. Introduce V2V Power imbalance requirement based on existing D2D requirements.
During last meeting, there exist issue how to handle 3 dB boosted PSCCH impact on actual requirements. Based on discussion between interesting companies, 3 options are captured in WF[2] as presented in above section.

From above options, if option 2 is adopted as baseline, V2V UE cannot guarantee its performance when PSCCH is scheduled adjacent manner. Also, option 1 is more generic way regardless of used RMC of PSSCH whereas IBE impact of option 2 is depends on its scheduled PSSCH RMC. At that sense, we think that option 1 is more reasonable option within identified methodology. 

Proposal 3. Use option 1 with modified SNR calculation formula to handle 3 dB boosted PSCCH impact on power imbalance requirement.
Before we discuss actual requirements, we need to agree on how much level of ICS we take as reference receiver performance. Unfortunately, we don’t have concrete IBE requirements that should be handled in RAN4 RF room. Anyway, we think that the V2V UE RF FE including ADC might have similar performance with existing legacy UE. Therefore, using same ICS level of Rel-12 D2D which is -21 dBc[3] seems reasonable at this time to complete V2V WI on time. And then, if RF room have decision about IBE levels, we can reflect updated ICS value based on IBE requirements on actual power imbalance requirements of Rel-14 V2V without any further simulation campaign.
Proposal 4. Reuse same ICS level with Rel-12 D2D of -21 dBc for power imbalance test of Rel-14 V2V
Another thing to make power imbalance requirements is target SINR values as we agreed in WF[2]. For detailed simulation assumptions, we followed simulation assumption and RMC from agreed WF. For baseline receiver assumption, RAN4 consider following 2 options scheme as candidate CFO/Doppler estimation scheme[1].

· Method 1: “Single-DMRS” estimation
· Method 2: “Cross-DMRS” estimation 
In Figure 1, we present our simulation results to decide target SINR2 value as already agreed.
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Figure 2. Simulation results of PSSCH at AWGN
From simulation results, target SINR2 values are presented in Table 1 if we consider 70%-tile T-put as Rel-12 D2D did. For baseline receiver assumption of Method 1 and 2, it seems that there is no reasonable performance difference between Method 1 and Method 2. Therefore, which method is taken as baseline is doesn’t matter at least power imbalance requirements.
Table 1. Target SINR2 to achieve 70%-tile T-put values from simulation results

	
	Target SINR2 [dB]

	
	Alignment
	Impairment

	Method 1
	5.81
	7.0

	Method 2
	5.96
	7.0


Based on our simulation results, derived SNR1, SNR2 based on our proposal are presented in followings with similar format of Rel-12 D2D requirements as example.

Table 2. Example of power imbalance requirements
	Test num.
	Band-width
	Sidelink UE
	PSSCH Reference channel
	Reference value

	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB) of PSSCH

	1
	10 / 20 MHz
	1
	CD.X TDD
	(NOTE 1) 
	22.893

	
	
	2
	CD.X TDD
	70
	12.02

	NOTE 1:
There is no throughput requirement for Sidelink UE 1.
NOTE 2:
SNR2 value takes 5 dB higher value than SINR2 (of 7.0 dB) from simulation results.
NOTE 3:
SNR1 value evaluated from equation of Option 1 with -21 dBc ICS value


3 Conclusion
In this contribution, we provide our views on multi-link PSSCH and PSCCH demodulation performance of V2V.
For the test scope of Multi-link PSCCH and PSCCH demodulation requirements, we propose followings;
Proposal 1. Do not introduce multiple V2V link performance with different propagation conditions.
Proposal 2. Introduce V2V Power imbalance requirement based on existing D2D requirements.
For actual power imbalance requirements of Rel-14 V2V, we propose followings;
Proposal 3. Use option 1 with modified SNR calculation formula to handle 3 dB boosted PSCCH impact on power imbalance requirement.

Proposal 4. Reuse same ICS level with Rel-12 D2D of -21 dBc for power imbalance test of Rel-14 V2V
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