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1 Introduction

In the RAN4 #76 meeting, there were many discussions on the test applicability for 4RX requirements, which mainly focus on how does 4RX UE to pass the legacy 2RX test cases. Generally, there are three question to be answered:
· Question 1: Which 2RX tests (RRM,RLM,demod,CSI) which test features supported by a 4RX UE need to be verified by the 4RX UE
· Question 2: How to select 2RX antennas out of 4RX for the 4RX UE to pass the 2RX tests.

· Question 3: If two antenna is determined, How to connect antenna for a 4RX UE to pass the 2RX tests

In this contribution, we would like to provide our analysis and proposals on these issues. 

2 Discussion
Firstly, let’s review the background why the 4RX UE should pass the 2 RX tests. Since current tests (RRM,RLM,demod,CSI ) defined in TS36.101are based on the assumptions of 2 receiving antenna, so for 4RX UE, an alternative solution is that duplicating and upgrading all the 2RX tests to 4RX tests with updated requirements and test setup if necessary. While the problem is that the working loading would be very high and it would be impossible to be finished within this WI.

As a result, RAN4 would prefer just defining part of new 4RX test cases, while UE is also allowed to pass the other 2RX tests which test features supported by a this 4RX UE to verify the UE functionality and performance on those performance, in our opinion, this is a compromise to test 4RX UE with respect to test coverage and work loading.
So, based on the above consideration, with respect to question 1: “Which 2RX tests (RRM,RLM,demod,CSI) which test features supported by a 4RX UE need to be verified by the 4RX UE ”, it’s quite clear that a 4RX UE need to pass the 2RX tests which text features supported by this 4RX UE and not be verified by 4RX tests. 

Proposal 1: a 4RX UE need to pass the 2RX tests which text features supported but not verified by 4RX tests.
Then, regarding the second question: “How to determine the 2RX antennas for a 4RX UE to pass the 2RX tests”. During the discussion in the last meeting, there are two options:

· Option 1: randomly select any 2 RX out of 4RX to pass the 2RX test

· Option 2: UE determine which 2RX is used for 2RX tests

Based on the discussion and analysis, we prefer option 2, the reasons are:

· When pass the 2RX antenna configuration, it’s possible for UE to trigger fallback mode from 4RX to 2RX, while it really depends on UE implementation to turn off the 2RX antenna, for example, UE might intelligently turn off 2 unused antenna depending on signal inputs, or always turn off two assigned antennas, if the UE capture the latter solution, we couldn't randomly select any 2RX to pass the 2RX tests.
· For option 1, because of the UE implementation, it’s hard to guarantee exact the same performances between each antenna, so from this point of view, the test results would be inconsistent depending on which 2RX is randomly selected. 

· There are some concerns on option 2 that, how to guarantee the performance of untested 2RX antennas, in our opinion, the new introduced 4RX tests would be sufficient to verify all the receiving antennas, and it’s not necessary to verify all the 4 receiving antennas in 2RX tests. 

So, we propose that:

Proposal 2: it’s left to a 4RX UE to determine which 2RX is used for 2RX tests.
Finally, regarding the question 3, during online discussion, there are three options:
· Option 1: 2 AP are left open

· Option 2: 100% correlation pairwise connected
· Option 3: 2 ports are left with zero input
Regarding option 2, there are some concerns, that:

· If option 2 is used, the 4RX UE would never be allowed to fallback from 4RX into 2RX mode during the 2RX testing procedure, because it would fail to pass without 2RX signal input.
· The UE behaviour of 4RX with some legacy features is not clear, for example, 4RX based CRS-IC, 4RX based R-ML receiver and so on. So, there exist some uncertainties on option 2.
Comparing Option 1 and option 3, we prefer Option 3 which could guarantee zero input and then reduce uncertainty for UE. 
Finally, we propose that:
Proposal 3: 2 un-tested ports are connected with zero input.
3 Conclusion
In this contribution, we discuss the remaining issues on the test applicability for 4RX UE passing 2RX test cases. And based on our analysis, we propose that:

Proposal 1: a 4RX UE need to pass the 2RX tests which text features supported by this 4RX UE and not be verified by 4RX tests.

Proposal 2: it’s left to a 4RX UE to determine which 2RX is used for 2RX tests.

Proposal 3: 2 un-tested ports are connected with zero input.
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