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1   Background
In RAN4#81 meeting, there are some discussions on V2V power imbalance test and the agreements are captured in [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 this contribution, we will analyze the issue and present the evaluation results.
2   Discussion
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.
For power imbalance test, link 1 is configured higher powered than link 2 (SNR1 > SNR2). Due to the receiver imperfections, link1 will affect link 2 due to limited dynamic range at the receiver.
So multiple V2V links may impact on each other due to RF imperfections, AGC dynamic range, and ADC resolution. The test is designed to verify UE capability to handle interference from another high power UE in the adjacent RBs. If UE can suppress this high power different channel interference, then UE can pass the test.
How to handle 3 dB boosted PSCCH impact

For V2V, since PSCCH is 3dB boosted which is different from D2D test, the calculation for SNR1 is slightly different. In last meeting, there are three options to handle the 3dB boosted PSCCH:
· 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.

For Option 1, the solution is to consider the effective interference level. Since the PSCCH has twice power as PSSCH, the interference from PSCCH is higher than PSSCH. So it is reasonable to normalize the PSCCH power to the PSSCH level.
For Option 2, it is proposed to consider non-adjacent transmission to avoid the interference. Actually, the interference from UE1 is not only the IBE but also the receiver effects like ADC, AGC and RF chain. In the test setup, the IBE for the TE is controlled at a relative low level and will not affect the test for the target UE. For target UE, i.e. UE2, the really matter thing is the receiver side. So use non-adjacent transmission is not preferred.
In this case, option 1 is preferred and we proposed that
Proposal 1: Use option 1, i.e. modified SNR calculation to handle the 3dB boosted PSCCH impact.

ICS value
When we consider the required ICS level, we should consider where the requirements come from and why we set these requirements and test cases. Actually, these values are mainly for receiver side as referred in the previous section. For the IBE value, it is for transmitter side. 
ICS level selection is actually relevant to the receiver implementation. In D2D WI, there are some discussions and the final decision is -21dBc. This is matched with the receiver hardware level. So it is reasonable to reuse this value and calculate SNR1 according to the equation.
Proposal 2: Set same -21dBc ICS level as D2D.
Simulation assumption
For the power imbalance test, there are two thing, one is to decide ICS level and the other is to decide SNR2. For SNR2, we need some link level simulations. According to the WF [1] of last meeting, the simulation assumption is referred in Table 1.
Table 1 Simulation assumption for V2V power imbalance test
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We also list the simulation assumption for D2D from below from [2] for reference. 
Table 2 Simulation assumption for D2D power imbalance test
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From the simulation assumptions, we can see that in D2D, we set the timing offset and frequency offset to be 0. This is aligned with the real test environment. In the test setup, the timing and frequency offset are not added. For V2V test, if we set the timing and frequency offset for the simulation assumption, we should also add corresponding offsets in the test setup, i.e. implement timing and frequency offset for the TE.
So, in order to keep consistent with D2D and there is no reason to add extra timing and frequency error in the power imbalance test, we propose to remove these values and use 0 for the requirements and test setup.
Proposal 3: Do not add frequency and timing offset for the power imbalance test.
Evaluations for SNR2

According to [1], FRC is given in Table 1. MCS10 with QPSK, R = 2/3 and transport block size is 504. The detailed simulation results are given in Figure 1. 
Table 3. 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
	
	3

	Subcarriers per resource block
	
	12

	DFT-OFDM Symbols per subframe1
	
	9

	Modulation
	
	QPSK

	Transport Block Size
	
	504

	Transport block CRC

	Bits
	24

	Maximum number of HARQ transmissions
	
	1

	Binary Channel Bits (see Note 1,2)
	Bits
	720

	Max. Throughput averaged over one sc-period (bits/sc-period)
	
	504

	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).


[image: image3.png]normalized TP

09

08

07

06

05

04

03

02

01

Power imbalance test wf timing and frequency offset




 [image: image4.png]normalized TP

Power imbalance test wo timing and frequency offset





Figure 1 Simulation result for power imbalance with and without timing and frequency offset
From the simulation results, we can see that the performance difference between with and without timing frequency offset is very small. So for the simulation assumption and test setup, we can use no timing and frequency offset following the existing methodology.
3   Conclusions
In this contribution, we analyses the power imbalance test for V2V, and propose that
Proposal 1: Use option 1, i.e. modified SNR calculation to handle the 3dB boosted PSCCH impact.

Proposal 2: Set same -21dBc ICS level as D2D.
Proposal 3: Do not add frequency and timing offset for the power imbalance test.
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