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1	Introduction
In the last meeting of RAN4 #100-e, the test methodology for Tx antenna switch function on was discussed. No consensus was reached on the proposed candidate solution. And the WF on this topic is as below. [1]
[image: ]
This paper presents our views on the influence factors of antenna switch implementations.
2	Discussion
During email discussion of RAN4 #100-e on FR1 TRP TRS thread [2], we have listed some potential influence factors. We share our views and considerations on these factors below.
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2.1 Downlink power detection
The initial idea of Transmit Antenna Switch is that the uplink transmit antenna is selected according to the downlink signal strength. This factor is the first decision factor used in antenna switching technology, and it is also the inevitable decision factor used in antenna switching technology at present. Thus, the factor of downlink power detection should be one of the main factors to be considered by the OTA test system. For an effective test method, capable of triggering valid Transmit Antenna Switch based on downlink power detection is needed.
Proposal 1: an effective test method should be capable of triggering valid Transmit Antenna Switch based on downlink power detection.

2.2 Near Body Sensor
Due to the wide use of distance sensors in UEs, the technology of judging the attitude of terminals according to sensors and then determining the transmitting antenna has gradually matured. So, near body sensor is also one of the factors to be considered in OTA test system. At present, in the core part of FR1 TRP TRS WI, the test scenarios such as head hand phantom model is introduced to simulate UE near body scenarios. The antenna switching behaviour based on sensor detection can be measured under selected use scenario with phantoms.
What needs further verification here is whether the support structure in the free space scenario will cause mis-judgment of the terminal distance sensor. Therefore, it is recommended to carry out further tests to verify whether the free space support structure will cause mis-judgment of the terminal distance sensor.
Observation 1: The antenna switching behaviour based on sensor detection can be measured under selected use scenario with phantoms.
Proposal 2: It is recommended to carry out further tests to verify whether the free space support structure will cause mis-judgment of the terminal distance sensor.
2.3 USIM card affect
The UE may adopt different transmission antenna selection mechanisms through the PLMN setting of USIM card. For example, in order to avoid the RF line connection problem during RF conformance test, when the terminal identifies PLMN as "00101", the transmitting antenna will be locked at a fixed RF port. Therefore, it is necessary to consider the impact of USIM card in the research stage of test method, and take effective measures to avoid the special locking of transmitting antenna.
Observation 2: Different PLMN setting of USIM card may affect UE’s antenna transmit behaviour.
Proposal 3: It is necessary to consider the impact of USIM card in the research stage of test method, and take effective measures to avoid the special locking of transmitting antenna.
In addition to the above factors, there may be other factors affecting the decision or test of transmit antenna switching. It is recommended that chipset manufacturers and terminal manufacturers submit contributions to introduce the relevant situation.
Proposal 4: It is recommended that chipset manufacturers and terminal manufacturers submit contributions to introduce the relevant situation.

3	Conclusion

Proposal 1: an effective test method should be capable of triggering valid Transmit Antenna Switch based on downlink power detection.
Proposal 2: It is recommended to carry out further tests to verify whether the free space support structure will cause mis-judgment of the terminal distance sensor.
Proposal 3: It is necessary to consider the impact of USIM card in the research stage of test method, and take effective measures to avoid the special locking of transmitting antenna.
Proposal 4: It is recommended that chipset manufacturers and terminal manufacturers submit contributions to introduce the relevant situation.
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WEF:

- 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. »
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Issue 1-2-2: Factors those influence the Tx antenna switch mechanism -

Both Option 1 and Option 2 are needed. A list of factors which may affect antenna switch scheme can
be made like below. Then, we can select factors that need to be considered from the list. «

- Near body sensor

- Downlink power detection
- USIM card distinguishing -
- Upper business -




