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1 Introduction

At RAN4#76, RAN4 discussed the applicability rule and antenna connection for 4Rx and reached the following agreements in [1]: 
· For RRM, RLM, Demod, CSI: All 2RX tests (RRM, RLM, demod, CSI) which test features supported by a 4RX UE need to be verified by the 4RX UE unless the 4RX applicability rules indicate that they do not need to be verified
· Applicability rules for legacy tests which would be verified by 4RX capable UE can be decided later
Also at RAN4#76, RAN4 discussed in [2] the options for antenna connections. The purpose is to list different options to be considered for further evaluation on the method on how to connect antennas for 2Rx tests. Other options are not precluded. The three options discussed were:
· Option 1 : 2 AP are left open

· Option 2 : 100% correlation pairwise connected

· Option 3 : 2 ports are left with zero input

It was suggested at RAN4#76 in [2] that RAN4 decide antenna connection in the next meeting. In this contribution, we provide our analysis and perspective of the applicability rule for 4Rx capable UE and antenna connection options.
2 Discussion

2.1 Applicability rule for 4Rx capable UE
In RAN4#76 meeting, in the 4Rx ad hoc for RRM sessions [1] there were many discussions on the test coverage and applicability rules for 4Rx capable UEs. The following agreements were reached:

	Agreements on applicability rule for 4Rx capable UE
For RRM, RLM, Demod, CSI: All 2Rx tests (RRM, RLM, demod, CSI) which test features supported by a 4Rx UE need to be verified by the 4Rx UE unless the 4Rx applicability rules indicate that they do not need to be verified

Applicability rules for legacy tests which would be verified by 4Rx capable UE can be decided later



Applicability rules for 4Rx capable UE were recommended in order to achieve proper test coverage. These applicability rules could possibly apply to RRM, RLM, UE demodulation and CSI tests. The applicability rules provided in [3] are as follows:
· Rule 1: If the test scenario defined for 4Rx is completely identical with the legacy test scenario defined with 2Rx, except the number of Rx ports and SNR/SINR requirements, then only the new tests defined with 4Rx need to be executed and the legacy tests with 2Rx could be skipped.

· Rule 2: If the test scenario defined for 4Rx is not completely identical with the legacy test scenario defined with 2Rx, except the number of Rx ports and SNR/SINR requirements, then both the new tests defined with 4Rx and the legacy tests with 2Rx need to be executed.

· Rule 3: If a test scenario defined for 2Rx does not have a corresponding 4Rx test scenario, the legacy tests with 2Rx need to be executed. 

Rule 1 is clear, as it means that since some 4Rx test cases will be introduced and if these new tests are completely identical with the legacy test scenario defined with 2Rx, except the number of Rx ports and SNR/SINR requirements, then these 2Rx tests are not needed anymore for this 4Rx UE. For rule 1, no 2Rx tests would need to be executed.
Rule 2 is partially clear, as it means that since some 4Rx test cases will be introduced and if these new tests are not completely identical with the legacy test scenario defined with 2Rx, except the number of Rx ports and SNR/SINR requirements, then both the new 4Rx tests and the legacy 2Rx tests need to be executed. For rule 2, both 2Rx tests and 4Rx tests would need to be executed. It is not clearly stated how this applicability rule would be implemented. However, the antenna connection method for legacy tests for 4Rx capable UEs is necessary. Therefore, RAN4 need to ensure that 4Rx capable UEs could be passed by 2Rx tests.
Rule 3 is clear, as it means that no 4Rx test cases will be introduced and the legacy 2Rx tests need to be executed. For rule 3, no 4Rx tests would be introduced. However, the antenna connection method for legacy tests for 4Rx capable UEs is necessary. Therefore, RAN4 need to ensure that 4Rx capable UEs could be passed by 2Rx tests.
Proposal 1: Further clarify rule 2 in order to properly be applied to requirements including RRM (legacy tests with 2Rx), RLM (in case it’s identified needed for 4Rx otherwise only legacy tests with 2Rx), UE demodulation (PDSCH, control channels) and CSI requirements for 4Rx capable UEs in order to achieve proper test coverage.
New proposal for Rule 2 is as such:

· Rule 2: If the test scenario defined for 4Rx is not completely identical with the legacy test scenario defined with 2Rx, excluding the number of Rx ports and SNR/SINR requirements and including test purpose, then both the new tests defined with 4Rx and the legacy tests with 2Rx need to be executed.

Proposal 2: The new Rule 2 should be applied to requirements including RRM (legacy tests with 2Rx), RLM (in case it’s identified as needed for 4Rx, otherwise only legacy tests with 2Rx), UE demodulation (PDSCH, control channels) and CSI requirements for 4Rx capable UEs in order to achieve proper test coverage.

2.2 Antenna connection options
In RAN4#76 meeting, in the 4Rx ad hoc for RRM sessions [1] there were discussions about the antenna connection for legacy tests for 4Rx capable UEs. No agreements were made on the antenna connection options. However, there is consensus in RAN4 that all the applicable legacy tests shall be tested appropriately by a 4Rx capable UE. As a result, we will not duplicate tests, so most 2Rx tests need to be fulfilled by 4Rx UE. The three options provided in the 4Rx ad hoc for RRM sessions [1] were as such:
· Option 1: 2 antenna ports are left open

· Option 2: 100% correlation used pairwise connected

· Option 3: 2 ports are left with zero input

It was suggested that RAN4 provides a LS to RAN5 making a recommendation on the preferred option in order to limit complexity for conformance testing. In order to achieve an equivalent performance, one feasible solution is to pick 100% correlation used pairwise connected for the legacy tests defined with 2Rx.
Proposal 3: For 4Rx capable UEs to perform legacy tests specified with 2Rx, 100% correlation used pairwise connected is the preferred method.
3 Conclusion 

In this contribution, we provided our analysis and perspective of the applicability rule for 4Rx capable UE and antenna connection option. We also have the following proposals.

Proposal 1: Further clarify rule 2 in order to properly be applied to requirements including RRM (legacy tests with 2Rx), RLM (in case it’s identified needed for 4Rx otherwise only legacy tests with 2Rx), UE demodulation (PDSCH, control channels) and CSI requirements for 4Rx capable UEs in order to achieve proper test coverage.
Proposal 2: The new Rule 2 should be applied to requirements including RRM (legacy tests with 2Rx), RLM (in case it’s identified as needed for 4Rx, otherwise only legacy tests with 2Rx), UE demodulation (PDSCH, control channels) and CSI requirements for 4Rx capable UEs in order to achieve proper test coverage.

Proposal 3: For 4Rx capable UEs to perform legacy tests specified with 2Rx, 100% correlation used pairwise connected is the preferred method.
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