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Introduction
The technical report for the NR Study of test methods TR 38.810 [1] defines the measurement procedures for the FR2 UE RF requirements. During the RAN4 #89 meeting, several companies highlighted a potential issue in the current measurement procedures for power class requirements. Depending on the specific UE architecture of the DUT (1TX vs 2TX), the procedure fails to capture the TX polarization gain and this value was included in the core requirements derivation [3,4]. After discussing the issue, it was agreed to further discuss potential solutions in the next RAN4 meeting. Some solutions included enabling two polarization transmissions from test equipment (TE) and considering the removal of polarization gain from core requirements [2].

Agreement: 
For the test procedure for TX peak beam search and EIRP spherical coverage, during the test at the each points in the measurement grid it is not precluded that DUT can transmit the power through two polarizations simultaneously

We need to consider to enable two polarizations transmissions from TE. If it is not feasible, we need to consider whether polarization gain shall be considered as part of core requirements. 


In this contribution, we provide our views on this issue and discuss the need to clarify precoder details (scheduled TPMI) used in the measurement procedure.
Discussion
Polarization mismatch
Assuming the UE will independently choose its transmit beam based on downlink measurements, in the current procedure, we expect that depending on the UE architecture used, measured EIRP will be impacted. For simplification purposes, in the rest of the paper we will refer to a 1TX/2RX architecture as UE1, and 2TX/2RX architecture as UE2. 
The main reason for this impact on measured EIRP is because in the current procedure the TE transmits a single polarization at a time and the DL signal is always sent sequentially, which means we do not control to lock UE UL polarization in a predefined direction. For UE1, having one polarization means it has to determine the corresponding beam in that polarization. 

Observation 1: Given the current measurement procedure, a 1TX/2RX architecture may not be able to correctly determine the corresponding TX beam in a given polarization.

Enabling two polarization transmissions from TE side was discussed as a potential solution during the last meeting [2], and would certainly solve the issue. Considering this impacts their potential solution, we believe TE vendors should advice on the feasibility of this approach.

Observation 2: TE vendors should advice on feasibility of enabling two polarizations simultaneously.

Alternatively, the measurement procedure can be modified for UE1. For this modification, the TE needs to have the ability to control the downlink power in order to force the UE on the desired polarization and then lock the beam for EIRP measurements on both polarizations. If this approach is taken, it will require a declaration from the manufacturer on its UE architecture for conformance testing.

Observation 3: To guarantee UEs are measured correctly, manufacturers should include a declaration on their UE architecture. This will ensure the conformance test follows the correct measurement procedure.
Proposal 1: As potential solution, have two separate procedures based on UE architecture. Manufacturers will provide a declaration of their UE architecture to choose the correct procedure for conformance testing.

If both of the previously discussed potential solutions fail, we would be left with having to remove the polarization gain from the core requirements. As removing the polarization gain implies reducing the minimum peak EIRP and spherical coverage requirements, we should try to avoid it if possible.

Proposal 2: If no other solution is found, we should consider removing the polarization gain from the minimum peak EIRP and spherical coverage requirements.
TPMI specification
For alignment purposes, we should address the precoder used in the measurement procedure for UE2. The rank1 precoders for NR FR2 support both single and dual polarization transmissions. Depending on the scheduled TPMI, the DUT will transmit either: V-polarization only (TPMI 0), H-polarization only (TPMI 1), or both V+H polarizations (other TPMIs). 

We can analyse different scenarios for the polarization alignment between the DUT and TE, while scheduling different TPMIs. A quick assessment of the results leads to conclusion that the total EIRP will be the same. However, this presupposes enough power will reach each RX branch so that it may correctly determine the required beam. As a starting point, we suggest using PMI 0 and PMI 1.

Observation 4: Enough power needs to reach each RX branch of the DUT to ensure it can correctly determine the required beam.

Proposal 3: As starting point, consider TPMI 0 and TPMI 1 for the EIRP test procedure of UE2.
Conclusions
In this paper we presented our views on potential solutions to the polarization mismatch impact issue, and discussed specifying PMI as part of test procedure. The following observations and proposals were made:

Observation 1: Given the current measurement procedure, a 1TX/2RX architecture may not be able to correctly determine the corresponding TX beam in a given polarization.

Observation 2: TE vendors should advice on feasibility of enabling two polarizations simultaneously.

Observation 3: To guarantee UEs are measured correctly, manufacturers should include a declaration on their UE architecture. This will ensure the conformance test follows the correct measurement procedure.

Proposal 1: As potential solution, have two separate procedures based on UE architecture. Manufacturers will provide a declaration of their UE architecture to choose the correct procedure for conformance testing.

Proposal 2: If no other solution is found, we should consider removing the polarization gain from the minimum peak EIRP and spherical coverage requirements.

Observation 4: Enough power needs to reach each RX branch of the DUT to ensure it can correctly determine the required beam.

Proposal 3: As starting point, consider TPMI 0 and TPMI 1 for the EIRP test procedure of UE2.
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