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Background
The multi-antenna TRP/TRS test methodology is one of the objectives within the TRP/TRS WID and the work plan agreed last meeting has also considered the timeline for this work. As most companies agreed with function off as current stage solution, we provide some initial thoughts about this issue for further discussion.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
The WF agreement on UE configuration with multi-antenna has been captured as below:
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Currently, the multi-antenna TX switching is considering antenna switching function off at this stage for easier test procedure and more stable test performance. There is still some request from different parties to see whether we can measure the gain of the antenna switching. Basically, TX antenna switching is always choosing the best TX antenna for transmission and hence the upper limit of the performance of antenna switching should be the best EIRP points around the EUT sphere of both antenna. This can be one of the method for TX switching measurement as measure the EIRP with each antenna separately and save the highest value as test result of each test point and calculate the TRP in the end. This result will show the benefit of the design of antenna switching.
Observation 1：One possible test method for antenna switching is to measure the EIRP with each antenna separately and save the highest value as the result of that specific test point and calculate the TRP in the last.
But this is considering the TX switching is functioning perfectly with no antenna switching delay, as well as cross-interference of two antennas and other issues. To truly reflect the gain of antenna switching comparing to one antenna, we might need to turn on the antenna switching function during a normal SISO TRP scan. In this case, we are still having an EIRP value at each test sphere points around the EUT. After the scan, still use the TRP calculation as integrate all the EIRP results and average them around the sphere. The EIRP points measured are specific values at each test time. The antenna pattern is changing due to the TX antenna switching. In the end, this final “TRPv” value represents one “virtualized antenna” and it can be compared with identical antenna SISO “TRPi” result. The difference can hence represent the gain of antenna switching. Furthermore, if the antenna switching is not functioning well, there can even with the case that the TRPv is smaller than TRPi meaning that the uplink performance is even worse with poor antenna switching implementation.
Above is some initial thinking of a simplified measurement procedure for antenna switching based on current SISO OTA test method and test environment. There is still many practical problems that needs to be solved:
1, How to configure the antenna switching behaviour of the UE during the test as the switching is implementation basis.
2, For two tests of one UE, is it needed to repeat totally the same behaviour during the test?
3. How to guarantee the UE performance in different test labs?
Proposal: It is proposed to study a new TRP limit representing “one virtualized antenna” for UE with multi-antenna to reflect the gain of antenna switching.
We give some initial thinking of the SISO OTA TRP test with antenna switching and propose to study this new TRP limit. The exact test method and configuration still needs to be further discussed.
Conclusions
In this contribution, we give discussion on TRP test for multi-antenna and the observations are shown as below：
Observation 1：One possible test method for antenna switching is to measure the EIRP with each antenna separately and save the highest value as the result of that specific test point and calculate the TRP in the last.
Proposal: It is proposed to study a new TRP limit representing “one virtualized antenna” for UE with multi-antenna to reflect the gain of antenna switching.
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UE configuration with multi-antenna

* Tx antenna switching

— Optionl: Function Off. This is traditional way for OTA testing.
* Potential vendor declaration and test mode FFS
* Minimum requirement shall be satisfied by the antenna with the best TRP performance

— Option 2: Function On. How to test the TRP at this condition is FFS.

* Rx antenna switching
— RAN4 further study how to treat the UE with Rx antenna switching.




