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Introduction
The work item on study on Enhancement of UE TRP and TRS requirements and test methodologies for FR1 (NR SA and EN-DC) [1] was revised during RAN #98-e meeting with the following objective in the core part relative to UEs with NR 2Tx configuration:
The following objectives are considered in this WI:
(1) Enhancements of TRP TRS test methodology 
· Specify necessary enhancement of the anechoic-chamber based test methodology (i.e. reference test methodology) to support (test methodology defined in TR 38.834 is the baseline):
· UE with NR 2Tx configuration
· [bookmark: _Hlk95478656]Case 1: TxD (i.e., TxD capability supported)
· Case 2: single layer UL-MIMO (i.e., codebook-based capability supported)
· Study proper configuration from UE implementation and test system feasibility perspective
· Define test case applicability for case 1 and case 2

We present in this contribution our views regarding the topics for further discussion identified in the last WF in [2], considering the inputs during the past two meetings [Samsung nov, apple nov, Huawei oct] that have analyzed different options and potential effects for 2Tx antenna active simultaneously for 2Tx testing.
TPMI-based approach
The proposal to use TPMI-based approach seems like a good compromise to cover several different UE implementations and provide a TRP result representative of the best radiated performance. Even though, it has an impact of test time since the test equipment would require to check sequentially n‑times EIRP per grid point after setting the different n-different TPMI indexes. Thus, an increase of n‑times the total TRP measurement time can be expected.
[bookmark: _Toc127574000][bookmark: _Toc127574364]Observation 1: TPMI-based approach for TRP testing implies an increase of n-times the total test time, being n the number of different TPMI indexes to check.

Phase difference impact
The other critical aspect discussed so far has been the effect of the relative phase error between Tx antennas and how it may affect the TRP result over time. Based on the inputs from UE and chipset vendors, the phase variation between antennas may have large variability among different implementations and so it has to be analyzed carefully.
From test methodology point of view, we can identify two major elements which, if combined properly, will help achieve the priority of defining 2Tx testing with 2Tx antenna active simultaneously:
1. Average time in which the phase variation / difference between the 2 Tx antennas is assumed to be stable.
2. Measurement Uncertainty related to insufficient average time.
In our understanding, a simple solution to avoid #2 requires to increase the time to perform the EIRP per grid point in a way that the overall radiation pattern is captured properly.  
[bookmark: _Toc127574002][bookmark: _Toc127574363]Proposal 1: RAN4 to study the minimum average time per EIRP measurement on each grid point. 
UE and chipset vendors feedback with respect to this minimum average time is encouraged, and could be studied by comparing EIRP/TRP results for the same device when testing independently each Tx antenna, and then combining into one single EIRP/TRP value, versus the EIRP/TRP test results with different average time per EIRP when enabling the 2Tx antenna active simultaneously.

When feedback is provided and in case the resulting minimum average time per EIRP measurement is too long, an additional MU term could be defined as defined in #2 above. 

In case the phase difference impact cannot be assessed, or accounted through MU, the only remaining option is to test each Tx antenna independently, which present a number of side effects in testing time and MU:
· Double test time.
· Need for UE vendors to provide labs with software tools to control Tx antennas.
· Additional MU because of UE repositioning inside the chamber between the test of each Tx antenna.
[bookmark: _Toc127574365]Observation 2: the option to test each Tx antenna independently present a number of side effects in testing time and MU.
Proposal
In this contribution, the following observations and proposals were made:
[bookmark: _GoBack]Observation 1: TPMI-based approach for TRP testing implies an increase of n-times the total test time, being n the number of different TPMI indexes to check.
Observation 2: the option to test each Tx antenna independently present a number of side effects in testing time and MU.

Proposal 1: RAN4 to study the minimum average time per EIRP measurement on each grid point.
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