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1 Introduction

In the RAN4 #80Bis meeting, initial discussion of V2V requirements were started, and general agreement on the scope of demodulation performance tests were captured in WF[1] as follows;

· Test cases and purposes
· Single-link PSSCH and PSCCH demodulation performance
· Capability to handle high CFO
· Capability to handle high and low Doppler spread
· Capability of PSCCH DMRS blind detection
· 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
· Maximum process test
In this contribution, we provide our views on multi-link PSSCH and PSCCH demodulation performance of V2V based on agreed WF.
2 Discussion

There has limited discussion for demodulation performance requirements for multiple V2V links. In UE baseband perspective, multiple V2V links are demodulated and 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.
Before we discuss actual requirements, we need to agree on how much level of ICS we take as reference receiver performance. We think that the V2V UE RF FE including ADC might have similar performance with existing legacy UE. Therefore, same ICS level should be used for Rel-14 V2V requirements. During Rel-12 D2D discussion, RAN4 agree on -21 dBc ICS value as baseline [2]. 
Proposal 3. Reuse same ICS level of -21 dBc for power imbalance test of Rel-14 V2V.
On the understanding that RAN4 use same methodology with Rel-12 D2D for power imbalance of Rel-14 V2V, the decision of target SNR1 and SNR2 should be extended by considering PSCCH with 3 dB higher PSD, since Rel-14 V2V always transmit both PSCCH and PSSCH at same subframe. For information, agreed method for power imbalance tests of Rel-12 D2D to select SNR1, SNR2 and SINR are presented as follows;
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For power imbalance between the two links of Rel-14 V2V, whenever UE receive PSSCH2, there exist additional 2 interfering source comes from PSCCH1 and PSCCH2 as shown in the Figure 1. Anyway, since PSCCH2 signal comes from same V2V UE transmitting PSSCH2, we can ignore interference due to PSCCH2 if we consider orthogonality between PSCCH2 and PSSCH2.
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Figure 1. Power imbalance between the two links
Therefore, equation to compute SNR1 should be extended as follows if we use same 2 PRB for PSSCH RMC of power imbalance test for simplicity.

SINR2 = SNR2 – 10*log10(3 * 10^((SNR1+ICS)/10) + 1)


(Eq. 1)
Proposal 4. Reuse same methodology with D2D to compute SNR1 and SNR2 with updated Eq.1
For PSSCH RMC of power imbalance test, we prefer to keep same MCS of 10 with 2 PRB allocation. Based on this, proposed PSSCH RMC is presented in Table 1.

Proposal 5. Use RMC of Table 1 as baseline for power imbalance of Rel-14 V2V.
Table 1. Proposed RMC for power imbalance test of Rel-14 V2V
	Parameter
	Unit
	Value

	Reference channel 
	
	CD.x TDD

	Channel bandwidth
	MHz
	10 / 20

	Allocated resource blocks
	
	2

	Subcarriers per resource block
	
	12

	DFT-OFDM Symbols per subframe1
	
	9

	Modulation
	
	QPSK

	Transport Block Size
	
	328

	Transport block CRC

	Bits
	24

	Maximum number of HARQ transmissions
	
	2

	Binary Channel Bits (see Note 1,2)
	Bits
	432

	Max. Throughput averaged over one sc-period (bits/sc-period)
	
	328

	Note 1:
PSSCH transmissions are rate-matched for 10 DFT-OFDM symbols per subframe, and the last symbol shall be punctured as per TS 36.211.

Note 2:
Binary channel bits per HARQ transmission.

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).


In Figure 2, we present our preliminary simulation results based on our above proposals. From simulation results, if we take 70%-tile T-put point for example, selected target SNR2 is -0.75 dB.
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Figure 2. Simulation results of PSSCH at AWGN
Based on preliminary simulation results, SNR1, SNR2 and SINR2 can be decided as follows;

SINR2 = -0.75 dB (@70%-tile T-put)
( SNR2 = SINR2 + 5 dB = 4.25 dB

( SNR1 = 19.5 dB (from Eq. 1)
3 Conclusion
In this contribution, we provide our views on multi-link PSSCH and PSCCH demodulation performance of V2V. Our proposal are as follows;
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.
Proposal 3. Reuse same ICS level of -21 dBc for power imbalance test of Rel-14 V2V.
Proposal 4. Reuse same methodology with D2D to compute SNR1 and SNR2 with updated Eq.1

Proposal 5. Use RMC of Table 1 as baseline for power imbalance of Rel-14 V2V.
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Select SINR2 from simulation results for decoding SNR@70% throughput point. 


Select SNR2 such that SNR2 >> SINR2 (e.g., 5dB higher)


Compute SNR1 from the relation: SINR2 = SNR2 – 10*log10(10^((SNR1 + ICS)/10)+1). ICS can be chosen as -22dBc.
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