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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The test methodology for UE with Transmit antenna switching ON was discussed in the past several RAN4 meetings. There is no conclusion on the test methodology because of the complexity of the mechanism of transmit antenna switching and further study is needed. The potential influenced factors were identified and concluded on the priorities.
Regarding this is the last RAN4 meeting for FR1 TRP TRS WI, the contribution presents our views and proposals on the topic of test methodology for transmit antenna switching.

2 Discussion
Among the current identified influenced factors of transmit antenna switching in TR 38.834, downlink Rx signal is the only high priority factor. In principle, transmit antenna switching technique will provide better uplink access performance than single antenna transmission, based on different antenna pattern (i.e. different EIRP) of the transmit antennas. The antenna selection mechanisms/algorithms from different venders have similar purpose of selecting the antenna with better EIRP on the communication direction to be the transmit antenna. Without uplink connectivity massage, the most effective way to obtain communication channel condition including UE antenna is downlink Rx signal/power. Therefore, downlink Rx signal is the most important index in transmit antenna switching mechanism. With this knowledge, the potential effective approach to trigger transmit antenna switching algorithm is that combining the measurement antenna and the link antenna to be one unified antenna in the OTA chamber. There is concern about the sensibility of this approach in the email discussion of the last meeting, and verifications are encouraged [1].
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The verification of sensibility can be divided into two parts, conductive verification and OTA verification. The purpose of conductive verification is to check whether the transmit antenna switched correctly and stably based on the preinstall algorithm. While the verification via OTA checks whether the test solution can stably trigger the transmit antenna switch with the predefined test configurations.
A UE with TAS function built-in chipset was verified in our lab under the manner of both conductive and near field coupling respectively. Verification results show that chipset built-in TAS algorithm has very good stability on transmit antenna selection and switching. Regarding the OTA verification, the test results from our side and previous contribution of other companies show that the TRPs are relatively stable and repeatable under the chamber configuration of combining the measurement antenna and the link antenna to be one unified antenna.
Observation 1:        Conductive verification results show that chipset built-in TAS algorithm has very good stability on transmit antenna selection and switching.
Observation 2:        OTA verification results from our side and previous contribution of other companies show that the TRPs are relatively stable and repeatable under the chamber configuration of combining the measurement antenna and the link antenna to be one unified antenna.
Besides the above verification results, some technical points mentioned in the past email discussion have been verified. For introducing a dwell or wait time between the change in DL direction and the power measurement to ensure the antenna switching state stable, different settings of dwell time are verified from 0s to 5s with 1 second step interval. The outcome of the results is that the measurement data is stable when dwell time is longer than 1s. Regarding the initial DL power on every measurement direction, the initial DL power sweeps from -55dBm/15kHz to -70dBm/15kHz, the measurement results is stable, which means the transmit antenna switching behavior is not sensitive to initial DL power.
Observation 3:        Once the dwell or wait time between the change in DL direction and the power measurement is longer than 1 second, the measurement data is stable.
Observation 4:        The transmit antenna switching behavior is not sensitive to initial DL power.
Proposal 1:             The approach of combining the measurement antenna and the link antenna to be one unified antenna in the OTA chamber provides stable measurement results to verify the UE OTA performance with transmit antenna switching function ON.

3 Conclusions
This paper discussed about our view on the topic of test methodology for transmit antenna switching. And got the following conclusions.
Proposal 1:             The approach of combining the measurement antenna and the link antenna to be one unified antenna in the OTA chamber provides stable measurement results to verify the UE OTA performance with transmit antenna switching function ON.
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Way forward: «

B Encourage interested companies to verify the sensibility of the proposed test solution.




