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Introduction
We discuss in this contribution the issue of setting the power imbalance parameter in V2X Power Imbalance test. 
Discussion
In V2X power imbalance test, the test setting remains a challenging question due to the following factors:
1. PSCCH and PSSCH are transmitted in the same subframe.
2. The PSCCH PSD level is 3dB higher than PSSCH
3. The IBE model is not specified for V2X
These factors make it quite problematic to 
1. Handling joint decode of PSCCH and PSSCH
2. Setting noise level and power level for the 2 V2X transmissions (lower power one and higher power one)
3. Setting RB allocation for 2 V2X transmissions.
In our companion contributions [], we already propose ways to 1) handle joint decode of PSCCH and PSSCH by properly setting the noise level in the PSSCH and PSCCH allocated RBs; and 2) specify IBE model for V2X waveforms. Now, we will leverage these ideas to handle the issues listed above.
Adjacent vs Non-adjacent of PSCCH and PSSCH
We think that it is more appropriate to consider only the case PSCCH and PSSCH adjacent at this time. The reason is because currently the IBE model for the non-adjacent case is unclear. Take into account that the IMD effect will be very significant in non-adjacent case, we expect that the final IBE model for that case will be significantly different from currently available one. Thus, any test setting derived based on the currently available model will not hold in the future.
On the other hand, the IBE for adjacent case can be quite familiar with some modification. So we can first concentrate on this case.
Proposal 1: First consider Adjacent PSCCH and PSSCH for V2X power imbalance test.
 Handling joint decode of PSCCH and PSSCH
Since the channel model for this test is AWGN, the joint decoding can be specified by simply combining the link curve performance for both channel. This is done in a way similar to what has been done for V2X REFSEN. Since the SNR level for this test is expected to be higher than that of REFSEN, we can always get PSCCH reliably decoded. (recall that PSCCH is always reliably decoded in REFSENS).

Setting noise level and power level for the 2 V2X transmissions
This is the Δ = SNR2 - SINR2 parameter. Setting this is directly related to the IBE model in used. The rationale is that the in band power imbalance will never be better than the worst case IBE, which is the emission for the first unallocated RB. Taking ProSe as an example, the Δ factor is calculated as:

This correspond to the IBE of a 16QAM transmission in the first unallocated RB.
Considering V2X, we take the proposed RB allocation for the imbalance test, which consists of 2RBs of PSCCH in adjacent to 3RBs of PSSCH. Following the same methodology as ProSe with the IBE model proposed in []. We have


where  is the IBE of the higher power transmission to the first un allocated RB to the right (i.e. next to its PSSCH part) and  is the IBE of the higher power transmission to the first un allocated RB to the left (i.e. next to its PSCCH part).
The ,    terms are computed as follows.





In the above formula, the data terms use EVM for 16QAM in line with ProSe methodology. The control terms use EVM for QPSK since control modulation is always QPSK.  is the 3dB power boost of control over data.
It will then depends on the relative position of the lower power V2X transmission to the higher level one tha we choose which one to use between  and .
Setting RB allocation for 2 V2X transmissions
The relative position between the 2 V2X transmission does not only affect the power imbalance factor, as alluded to in the previous subsection, but also on how the high power transmission affect the low power one. If the low power transmission is next to the data part of the high power one. The RB that is most heavily affected will be a PSCCH RB. So this case should only be considered for testing PSCCH performance.
If the low power transmission is next to the control part of the high power one. The RB that is most heavily affected will be a PSSCH RB. So this case should only be considered for testing PSSCH performance.
For power imbalance, it’s more desirable to test the PSSCH performance, since it requires higher SNR level. For such case, the power imbalance factor is set to be , which is too small to test the dynamic handling of the device.
[bookmark: _GoBack]Observation 1: If the 2 transmissions are adjacent in frequency, the power imbalance factor is too low to test the dynamic range of the device.
From the discussion above, we already see that the imbalance test will be bottlenecked by IBE if the two transmissions are placed adjacent in frequency. To alleviate the problem, we first need to finalise the IBE requirements. Then we should choose a relative positioning of the two transmission in such a way the IBE effect from one transmission to the other one is minimal. Then the power imbalance factor can be re-calculate accordingly.
Proposal 2: Reconsider test setting with the two transmission non adjacent in frequency.
Conclusions
Proposal 1: First consider Adjacent PSCCH and PSSCH for V2X power imbalance test.
Proposal 2: Reconsider test setting with the two transmission non adjacent in frequency.
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