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1 Introduction

EIS calculation equation was changed in TR38.810 last meeting by adding 3dB to the original equation as below [1]. And companies raised concern on the reasonability of changing the EIS definition in testability study item instead of the UE RF session since this change may also need to review the EIS requirement definition. Then, it was captured as an open issue for double check.
[image: image1.png]6) Calculate the resulting averaged EIS as: for the total component
EIS = 2*[UEISs +1/EISe] ™




This paper discusses about the EIS calculation equation from our understanding.
2 Discussion
EIS requirement in FR2 was defined according to the well-known equation below. Among the parameters, diversity gain is actually polarization gain in FR2, however, in the chamber TE only can transmit one polarization each time which makes the diversity gain is 0dB. Other parameters have nothing to do with polarization.
	REFSENS (dBm)= -174 + 10log(Rx BW) + NF+ 10log(SU) - diversity gain + SNR–Total Ant. gain + ILs


Observation 1: EIS requirement itself does not differentiate polarizations.
When it comes to testing, it is understood that if TE can transmit two polarizations at the same time then only one EIS result will be achieved and there is no ambiguity of mapping between EIS test results and EIS requirements.

Now only one polarization can be transmitted from TE each time then we have to consider how to handle the two polarization test results. Here two cases are considered, i.e. TE polarizations are well aligned or not well aligned with UE antenna polarizations.
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When the polarizations are well aligned, TE transmits only one polarized signal and all the power can be received by the corresponding UE polarization antenna. With this way we get EISθ1 (θ is first TE polarization) and EISφ1 (φ is second TE polarization). If TE transmits dual polarized signal, in order to get the same SNR in BB as single polarization case, the power in each polarization will be half and can be received by dual polarization UE antennas and the result is EISθφ1. Therefore, EISθ1= EISφ1= EISθφ1, in other words two polarization test results should be averaged.
Observation 2: When TE and UE polarizations are well aligned, two polarization test results should be averaged.
When the polarizations are not well aligned, even TE transmits only one polarized signal, it can be received by both UE polarizations. The EISθ2 (θ is first TE polarization) and EISφ2 (φ is second TE polarization) will be equal to the result that TE transmits two polarized signals simultaneously. In other words, the EIS of two TE polarization test results should be averaged.
Observation 3: When TE and UE polarizations are not well aligned, EIS of two TE polarization test results should be averaged.
Proposal: Two EIS polarization test results should be averaged.
3 Conclusion
Observation 1: EIS requirement itself does not differentiate polarizations.

Observation 2: When TE and UE polarizations are well aligned, two polarization test results should be averaged.
Observation 3: When TE and UE polarizations are not well aligned, EIS of two TE polarization test results should be averaged.
Proposal: Two EIS polarization test results should be averaged.
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