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1. Introduction
In RAN4#97e, the discussion on EVM for transparent TxD was continued, but there is no consensus reached to overturn the current agreement, i.e., Option 1 [1]:
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In our understanding, the current EVM requirement is specified under a ZF equalizer. If an LMMSE equalizer is introduced, it is equivalent to relax the EVM requirement, which Option 2 implies. 
2. Discussion
For a simplest model, there are two antenna connectors in a UE with the capability of transparent TxD, i.e., two signal copies are available for measuring EVM. The issue comes from the fact that in conductive testing, the EVM measurement in the current specs does not involving the combination of multiple signal copies which are available in transparent TxD, thus the key point is what type of combination should be assumed for specifying EVM requirement.
Observation 1: If introducing transparent TxD testing for EVM, combining multiple signal copies should be clearly defined in the specs. 
Obviously, Option 1 corresponds to an EGC (Equal Gain Combining) combiner.
In [2], an unbiased MMSE combination is assumed at TE, and under such an assumption, the noise power after equalizer is derived as:

Furthermore, Option 2a assumes that the power gain from the two connectors are equal. A more general Option 2a should be:

And Option 2b corresponds to a selective combiner, which is shown in Fig. 1.
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Fig. 1, Different combinations for transparent TxD conductive testing
Observation 2: A more general Option 2a can be revised as  
Observation 3: Option 1/Option 2a/Option 2b correspond to an EGC, equal gain LMMSE and selective combination respectively.
For the sake of simplicity, we can compare the signal-to-noise ratio for each of them by assuming that the distortion of two Tx branches are independent, i.e., E{n1*n2}=0.
For EGC, the SNR after combining is calculated as:

For LMMSE, [2] has computed the variance of the noise after the combination, so the SNR can be expressed as:


For the selective combination, the one with better signal-to-noise ratio is chosen:

Then question is which of the combinations should be used when specifying the corresponding EVM requirements for transparent TxD? One principle could be that in a least sense, the combination may not introduce any relaxation at the transmitter side. In another word, if a combination boosts the SNR, that means it may be easier to pass a fixed EVM requirement, thus equivalently relaxes EVM requirement.
It is quite obvious that 
Suppose , , and , then . 
Furthermore, SNREGC can be expressed as:

Therefore, we have 

Observation 4: Of all three options, Option 1 has the lowest SNR, which means that EVM requirement is effectively relaxed if taking Option 2a or 2b compared with Option 1.
Proposal: Keep as it is agreed on EVM for transparent TxD, i.e., Option 1. 
3. Conclusion
In this paper, we have the following observations and proposal on EVM for transparent TxD:
Observation 1: If introducing transparent TxD testing for EVM, combining multiple signal copies should be clearly defined in the specs. 
Observation 2: A more general Option 2a can be revised as 

Observation 3: Option 1/Option 2a/Option 2b correspond to an EGC, equal gain LMMSE and selective combination respectively.
Observation 4: Of all three options, Option 1 has the lowest SNR, which means that EVM requirement is effectively relaxed if taking Option 2a or 2b compared with Option 1.
Proposal: Keep as it is agreed on EVM for transparent TxD, i.e., Option 1. 
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o Proposals:
* Option 1: As in agreed WF R4-2008465
« EVM = .[(P,* EVM? + P, « EVM2)/(P, + P,)

* Option 2: As has been provided in R4-2016288:
* Option 2a.
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e Option 2b.
* EVMpore = min(EVMy, EVM,)
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