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1	Introduction 
A new work item to define the OTA test methodology and TRP/TRS requirements for UEs operating in NR FR1 stand-alone and EN-DC within FR1 configurations was approved during the RAN #91 [1] and further revised during RAN #92 [2].  During the RAN4 #100 meeting, the following agreements related to the proposals related to transmit antenna selection test method were captured [3]:

	Topic 1: Tx antenna switch ON or OFF
9 companies out of 11 support that use “TAS OFF” as the baseline for FR1 TRP TRS measurement in current stage. Meanwhile, 8 companies think that solid and stable test method for “TAS ON” should be studied/could be discussed.
WF:
· Use “TAS OFF” as the baseline for FR1 TRP TRS measurement and performance definition in this WI, while the exact interpretation of TAS OFF need to be further discussed and clarified. Entire “TAS OFF” based on work in the WI is first priority.
· FFS on the necessity of “TAS ON” test.
· Solid and stable test method for “TAS ON” can be studied and discussed in RAN4. Unfinished TAS ON based testability aspects, if any, do not impact completing the core part of the WI.

Topic 2: Methodology for Tx antenna switch function ON
No consensus was reached on the candidate solution provided by CMCC and ROHDE & SCHWARZ in this meeting, and the discussion returned back to the necessary conditions for TAS test system. The basic feature of the solution provided by CMCC and ROHDE & SCHWARZ is that the test/measurement antenna should provide DL signal at the same time, which is considered for the necessity of TAS test system.
WF:
· The different implementation approaches to achieve TAS function in the devices should be discussed first by listing the factors those influence the Tx antenna switch mechanism. And then study the corresponding test system.
· The necessary conditions for TAS test system should be determined.

Topic 3: Test Methodology for multi antenna receivers
WF:
· Rx diversity is already covered by current OTA test method.
· How to define TRS requirements for the bands with different REFSENS requirements based on the number of antenna receivers is FFS.



This contribution provides our further views on the proposed transmit antenna selection scheme.
2	Discussion
When considering defining an OTA measurement methodology and associated radiated requirements, traceability to UE design requirements should always be considered.  In the context of the TRP test, the figure of merit should map to antenna design and integration considerations.  With the proposal to study a new methodology based on the transmit antenna selection ON scenario, we observe a large number of possible complexitities with the test setup.  The primary concern is repeatability.  Given the diversity of SISO OTA (TRP/TRS) test system solutions available in the industry (e.g. anechoic with dual-axis positioning, anechoic with distributed probes, reverberation), the scope of the TAS ON study should encompass all possible SISO OTA chamber types and should enable all of them to produce repeatable -- and well aligned -- results.

[bookmark: _Toc85797980][bookmark: _Toc85803727][bookmark: _Toc85805209]Observation 1:	The TAS ON methodology feasibility study should identify how the methodology can be applicable to all possible SISO OTA chamber types (e.g. anechoic with dual-axis positioning, anechoic with distributed probes, reverberation).

If it does not become possible to enable the testing ecosystem to absorb this potential test methodology, then concerns related to test system cost also become relevant.  With fragmentation of the testing ecosystem, the cost of specialized test systems invariably increases.

Considering the algorithms different UE implementations might implement to select the best antenna for transmission, there is the concern that any assumptions made about UE behavior when defining the TAS ON measurement methodology could actually introduce limitations to future UE implementations, as OEMs begin to trade-off real field performance with certification risk.  If, for example, we make the simplistic assumption that Tx antenna selection is based purely on Rx signal strength measurements and design a test methodology according to this assumption, what guarantee do we have that a ranking of devices testing in this manner would correspond to their field performance?

[bookmark: _Toc85797981][bookmark: _Toc85803728][bookmark: _Toc85805210]Observation 2:	The TAS ON methodology feasibility study identify ways to ensure that a ranking of device performance measured with TAS ON in the lab corresponds to device performance in the field.

Further elaborating on Observation 2, we arrive at the question about the efficacy of the TAS ON test.  In the lab, TRP/TRS are tested over an isotropic channel while in the real life TAS ON can be controlled by a complex algorithm using several sensors, not limited to RSSI, relative position to BS, hand/head sensing, orientation, etc.  By mixing antenna design metrics with baseband decisions on antenna selection, and by potentially limiting algorithms by lab side conditions, it becomes difficult to interpret the results of the potential TAS ON test from the perspective of UE design and optimization.

[bookmark: _Toc85797982][bookmark: _Toc85803729][bookmark: _Toc85805211]Observation 3:	The efficacy of TAS ON methodology vs. TAS OFF methodology is not at all understood.

In an LS to RAN4, GCF raised a concern with the TAS ON methodology and made the following observation [4]:

	1 Transmit Antenna Switching (TAS) – devices which use TAS can lead to errors when TRP is being measured in an Anechoic chamber if the switching mechanism is active, this is thought to be caused by incorrect switching due to the spatial separation of measurement and link/comm’s antenna, or the oversaturation of the RSSI channel when in the chamber and which leads to only the primary antenna being active.
...

Currently the task force position in relation to the above issues is as follows:
1 TAS - Adopt a similar method of measurement to that recommended by CTIA in their OTA test plan, e.g. measure TRP for each TX antenna separately, and then provide a combined or aggregated set of results based on the best TRP values obtained.



Based on Observations 1 through 3, as well as known challenges previously reported by other certification bodies, the following approach in relation to the TAS ON methodology is proposed:

[bookmark: _Toc85797983][bookmark: _Toc85803730][bookmark: _Toc85805212]Proposal 1:	RAN4 should deprioritize the TAS ON methodology study.  Given the large volume of work related to OTA in RAN4, RAN4 should return to discussing the TAS ON methodology only after the initial set of TRP/TRS requirements are defined according to existing agreements.

3	Conclusions
This contribution provides our further views on the proposed transmit antenna selection scheme with the following observations and proposals:

Observation 1:	The TAS ON methodology feasibility study should identify how the methodology can be applicable to all possible SISO OTA chamber types (e.g. anechoic with dual-axis positioning, anechoic with distributed probes, reverberation).
Observation 2:	The TAS ON methodology feasibility study identify ways to ensure that a ranking of device performance measured with TAS ON in the lab corresponds to device performance in the field.
Observation 3:	The efficacy of TAS ON methodology vs. TAS OFF methodology is not at all understood.


Proposal 1:	RAN4 should deprioritize the TAS ON methodology study.  Given the large volume of work related to OTA in RAN4, RAN4 should return to discussing the TAS ON methodology only after the initial set of TRP/TRS requirements are defined according to existing agreements.
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