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1 Introduction

In the RAN4 #76bis meeting, there were many discussions on the test applicability for 4RX UE to pass the legacy 2RX requirements. Based on the ad-hoc discussion, some common consensuses were reached in [1]: 

With respect to applicability rule and antenna connection for 2RX tests:

· Option 1: Connect 2 of the 4 Rx with data source from SS to perform 2Rx tests, depending on the UE’s declaration and AP configuration, keeping the same requirements as 2Rx tests.
· Option 2: Connect all 4 of the 4 Rx with data source from SS to perform 2Rx tests, keeping the same requirements as 2Rx tests.
· Option 3: Mixed Option 1 and 2 case by case.

· Interested companies are invited to bring more inputs in next meeting. For option 2, impact to example 2RX test cases may be used to provide the further input

With respect to RLM tests:

· RLM requirements are not updated with 4Rx and the core part of the 4RX WI can be concluded.

· Understanding is that core requirements are generic, so Qin,& Qout BLER is consistent with the number of AP used by the UE for decoding. 

· How to apply the existing 2Rx RLM tests to 4Rx capable UEs with should be handled in a general way together with other RRM, UE demodulation and CSI tests in the performance part of the 4Rx WI.

Based on the above agreements, 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, here comes the issues how to perform the 2RX tests for 4RX UE?
With respect to the two options provided in [1], we prefer the option 2, based on the reasons:
· Option 1 would be performed based on only two input data string from SS, so the 4RX UE is mandated to perform the fallback behaviour from 4RX to 2RX at least for MIMO demodulation to pass the legacy 2RX test, otherwise it might fail to pass test, even this UE is capable to capture 4RX reception all the time. In our opinion, it’s an unreasonable requirement or behaviour for UE to follow which only exist in test procedure but not exist in realistic network. Let’s keep in mind that, the UE isn’t designed for testing.

· Option 2 is more realistic because it follows the realistic scenarios. It’s believed that the key intention of Option 2 is not keeping the same requirements between 4RX UE and 2RX UE, but keeping 4 data strings inputs. We are fine to tighten the 2RX requirements for 4RX UE in this WI or possible TEI, or other release, if other companies support.
· In other hand, option 2 could also guarantee the UE functionality verification as option 1 does, and could leave freedom for UE vendors to capture positive or passive fallback behaviour.
Proposal 1: Option 2 is used for 4RX UE to pass the 2RX tests.

Considering feasibility of option 2, it’s reasonable and straightforward to update the requirements from 2RX to 4RX, because the 4RX capable UE is expected to have better demodulation performance than 2RX capable UE.

Also, taking the workload of RAN4, we may not be able to finish the entire 4RX requirements in this IW, so we may have to introduce certain 4RX requirements to verify the 4RX functionality, and update some requirements which are not suitable for 4RX UE to pass.  As we have already gotten progress on the new 4RX tests for PDSCH and CCH, so in the following, we will discuss the tests which are possible only extending the receiving antenna from 2 to 4 without changing the tests requirements:
· Demodulation requirement (Section 8 in TS 36.101), as the test metric is SNR values @70% maximum throughput, with more receiving antennas, it’s reasonable for 4RX UE to have a good throughput performance than 2RX UE.

·  Regarding the CQI test, as the test purposes are verifying the CQI measurement accuracy and following the frequency selective channel and interference, so it reasonable for 4RX UE to have the similar behaviour with 2RX UE to pass the CQI tests. 

· Regarding the PMI tests, as the performance metric is throughput ratio, so we might need to check the performance metric.
· Regarding RANK tests, as the RANK switch point might be different, so we also need to check the performance metric.
So, most demodulation and CSI could be directly changed from 2RX to 4RX with same requirements. Even we need to revisit some test cases, it’s only related to the performance evaluation and results alignment, and will not consume much online discussion and could be done in performance part. So, from this point of view, it's feasible for RAN4 to finish option 2 within this WI, even some specific issues are identified and solved. 
Observation 1: It’s feasible for RAN4 to solve the possible issues with option2, such as updated some requirement which is not suitable for 4RX UE. 
Considering the 4RX band issues, due to the antenna design, it's possible for a 4RX to perform 2RX on some bands, and 4RX on others. So, an alternative solution for the tests applicability issues is that:

· For this kind of UE which support 2RX and 4RX on different bands, it would be straightforward to verify the 2RX tests or functionalise on the 2RX band, and verify the real 4RX tests on the 4RX band.

Obviously, this method could provide a general way to perform RLM, RRM, demodulation and CSI, which is also agreed in principle in [1].
Proposal 2: For the UE support 2RX and 4RX on different bands, the 2RX tests could be verified on the 2RX bands.
With respect to all the RLM, RRM, demodulation and CSI requirements, regarding the proposal in [1], the test applicability for 4RX capable UE could be:
Proposal 3: The test applicability for 4RX capable UE to pass the RLM, RRM, Demodulation, CSI tests is:

· 4RX capability UE pass the 4RX tests with 4RX requirements, conditional on 4 data sources input 

and/or

· 4RX capable UE pass the 2RX tests with 2RX requirements on certain condition(s) that the 4RX capable UE will definitely perform 2RX reception, such as in 2RX band(s), conditional on 2 data source input
3 Conclusion
In summary, regarding the test applicability of 4RX UE to pass 2RX tests, based on the discussion, we propose that:

Proposal 1: Option 2 is used for 4RX capable UE to pass the 2RX tests.

Observation 1: It’s feasible for RAN4 to solve the possible issues with option2, such as updated some requirement which is not suitable for 4RX UE. 
Proposal 2: For the UE support 2RX and 4RX on different bands, the 2RX tests could be verified on the 2RX bands.

Proposal 3: The test applicability for 4RX capable UE to pass the RLM, RRM, Demodulation, CSI tests is:

· 4RX capability UE pass the 4RX tests with 4RX requirements, conditional on 4 data sources input 

and/or

· 4RX capable UE pass the 2RX tests with 2RX requirements on certain condition(s) that the 4RX capable UE will definitely perform 2RX reception, such as in 2RX band(s), conditional on 2 data source input
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