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1 Introduction

At RAN4#76 meeting, RAN4 discussed the applicability rules for RRM, RLM, demod, and CSI and reached the following agreements in [1]: 
· 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 should be handled in a general way together with other RRM, UE demodulation and CSI tests in the performance part of the 4Rx WI.

At RAN4#77 meeting, RAN4 continued to discuss the applicability rules for RRM, RLM, demod, and CSI and reached the following agreements in [2]: 
· Definition of type of UEs

· Type 1: UEs only support 2Rx in certain bands and support 4Rx in the other bands

· Type 2: UE support 4Rx in all the bands.

· All 2RX tests can be tested for Type 1 UEs on a 2RX band. AP connection follows 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.

RAN4 also discussed RLM at RAN4#77 meeting. RAN4 discussed Type 1 UEs: The antenna connection for 2Rx tests with no need to modify any requirement of existing 2Rx tests. As well as Type 2 UEs: Will need modified performance requirements with offset applied to SNR3 and SNR4 or not develop tests for Type 2 UEs. 
However, at the end of the RRM session there was no consensus in the ad hoc meeting for RLM.
In this contribution, we provide our views on defining proper test applicability rule for 4Rx capable UE.
2 Discussion

In RAN4#76 meeting, in the 4Rx ad hoc for RRM sessions [3] 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 [4] 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. 

In order to obtain the appropriate test coverage and not duplicate all 2Rx tests for 4Rx tests, the three rules above are considered for the applicability requirements of RRM, RLM, Demod, and CSI tests for 4Rx capable UEs. The three applicability rules were evaluated and the following conclusions were made below:

· 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 the 4Rx UE. For rule 1, no 2Rx tests would need to be executed and the legacy tests with 2Rx could be skipped.
· Rule 2 is only 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, excluding 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. However, it is not clearly specified how this applicability rule would actually be determined.

· 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. Therefore, RAN4 need to ensure that 4Rx capable UEs could be passed by 2Rx tests.

Proposal 1: The applicability rule 1 and rule 3 should be considered for the applicability requirements of RRM, RLM, Demod, and CSI tests for 4Rx capable UEs.
The applicability rule 2 is not clearly specified above.  We think the following alternative rule 2 should be considered:

· Alternative Rule 2: If the test scenario and feature capability defined for 4Rx is not completely identical with the legacy test scenario and feature capability defined with 2Rx, excluding 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.

Proposal 2: The alternative applicability rule 2 should be considered for the applicability requirements of RRM, RLM, Demod, and CSI tests for 4Rx capable UEs.
In relation to RLM, RAN4 discussed Type 1 UEs: The antenna connection for 2Rx tests with no need to modify any requirement of existing 2Rx tests. As well as Type 2 UEs: Will need modified performance requirements with offset applied to SNR3 and SNR4 or not develop tests for Type 2 UEs. However, no consensus was reached. But considering the test cases in current specification is band agnostic, we propose the test applicability of 4Rx capable UE for the RLM test as such:
Proposal 3: For RLM, the 4Rx capable UE should perform 2 Rx reception in 2 Rx bands.
Therefore, based on the draft text proposal in [4] and our proposals above, the following text proposals for the test applicability rule for 4Rx capable UE is provided as a draft for the specifications in [5] and [6] for reference.

<Start of Text Proposal 1>
8.1.2.X
Applicability and test rules for 4 Rx capable UEs

8.1.2.X.1
Applicability and test rule for different antenna port configurations for single carrier test

For all the 2 Rx FDD tests with single carrier specified in 8.2.1X, the applicability and test rules are defined for tests with 4 Rx capable UEs with antenna connection specified in 8.1.2.X.3, on any of the 2 Rx supported band as band agnostic tests. For all the tests specified with 4 Rx, the applicability and test rules are defined for tests with 4 Rx capable UEs, on any of the 4 Rx supported band as band agnostic tests, unless otherwise stated.
For all the 2 Rx TDD tests with single carrier specified in 8.2.2X, the applicability and test rules are defined for tests with 4 Rx capable UEs with antenna connection specified in 8.1.2.X.3, on any of the 2 Rx supported band as band agnostic tests. All tests specified with 4 Rx, the applicability and test rules are defined for tests with 4 Rx capable UEs, on any of the 4 Rx supported band as band agnostic tests, unless otherwise stated.
For FDD tests specified in 8.4.1.1X, 8.4.1.2.1X, and 8.4.1.2.2X with single carrier, if corresponding 4 Rx tests are tested, the test coverage can be considered fulfilled without executing single carrier tests with 2 Rx.
For TDD tests specified in 8.4.2.1X, 8.4.2.2.1X, and 8.4.2.2.2X with single carrier, if corresponding 4 Rx tests are tested, the test coverage can be considered fulfilled without executing single carrier tests with 2 Rx.
8.1.2.X.2
Applicability and test rule for CA and DC tests

For all the FDD tests with 2 Rx with CA and DC specified in 8.2.1X, the applicability and test rules are defined for tests with 4 Rx capable UEs with antenna connection specified in 8.1.2.X.3 for PCell and the SCells or PSCells that are supported by 4 Rx, with the same applicability and test rules defined in 8.1.2.3, 8.1.2.3A, and 8.1.2.3B for CA, DC, and TDD-FDD CA that are applied for different CA and DC configurations and bandwidth combination sets.
8.1.2.X.3
Antenna connection for tests specified with 2 Rx antenna ports for 4 Rx capable UEs

For simplicity, in order for 4 Rx capable UEs to perform the 2 Rx tests specified with 2 Rx antenna ports, it’s left to the decretion of the UE’s declaration and antenna port configuration to decide which 2 of the 4 Rx antenna ports are connected with data source from system simulator, and the remaining 2 Rx antenna ports are connected with zero input.
<End of Text Proposal 1>
<Start of Text Proposal 2>

9.1.1.X
Applicability and test rules for 4 Rx capable UEs

9.1.1.X.1
Applicability and test rule for different antenna port configurations for CSI tests
For all the 2 Rx CQI tests specified in 9.2X and 9.3X, the applicability and test rules are defined for tests with 4 Rx capable UEs with antenna connection specified in 9.1.1.X.2, on any of the 2 Rx supported band as band agnostic tests. For all the tests specified with 4 Rx, the applicability and test rules are defined for tests with 4 Rx capable UEs, on any of the 4 Rx supported band as band agnostic tests, unless otherwise stated.
For all the 2 Rx PMI tests specified in 9.4X, the applicability and test rules are defined for tests with 4 Rx capable UEs with antenna connection specified in 9.1.1.X.2, on any of the 2 Rx supported band as band agnostic tests. All tests specified with 4 Rx, the applicability and test rules are defined for tests with 4 Rx capable UEs, on any of the 4 Rx supported band as band agnostic tests, unless otherwise stated.
For all the 2 Rx RI tests specified in 9.5X, the applicability and test rules are defined for tests with 4 Rx capable UEs with antenna connection specified in 9.1.1.X.2, on any of the 2 Rx supported band as band agnostic tests. All tests specified with 4 Rx, the applicability and test rules are defined for tests with 4 Rx capable UEs, on any of the 4 Rx supported band as band agnostic tests, unless otherwise stated.
For CQI tests specified in 9.2X and 9.3X, if corresponding 4 Rx tests are tested, the test coverage can be considered fulfilled without executing the CQI tests with 2 Rx.
9.1.1.X.2
Antenna connection for tests specified with 2 Rx antenna ports for 4 Rx capable UEs

For simplicity, in order for 4 Rx capable UEs to perform the 2 Rx tests specified with 2 Rx antenna ports, it’s left to the decretion of the UE’s declaration and antenna port configuration to decide which 2 of the 4 Rx antenna ports are connected with data source from system simulator, and the remaining 2 Rx antenna ports are connected with zero input.
<End of Text Proposal 2>
<Start of Text Proposal 3>

3.6.X

Applicability and test rules for 4 Rx capable UEs

3.6.X.1
Applicability and test rule for different antenna port configurations for RLM tests
For all the 2 Rx RLM tests specified in A.7.3X, the applicability and test rules are defined for tests with 4 Rx capable UEs with antenna connection specified in 3.6.X.2, on any of the 2 Rx supported band as band agnostic tests. 
3.6. X.2
Antenna connection for tests specified with 2 Rx antenna ports for 4 Rx capable UEs

For simplicity, in order for 4 Rx capable UEs to perform the 2 Rx tests specified with 2 Rx antenna ports, it’s left to the decretion of the UE’s declaration and antenna port configuration to decide which 2 of the 4 Rx antenna ports are connected with data source from system simulator, and the remaining 2 Rx antenna ports are connected with zero input.
<End of Text Proposal 3>
Proposal 4: The applicability rule for 4Rx capable UE text proposals should be considered for specifications in [5] and [6] for reference.
3 Conclusion 

This contribution we provided our views on defining proper test applicability rule for 4Rx capable UE. It also includes the following proposals:
Proposal 1: The applicability rule 1 and rule 3 should be considered for the applicability requirements of RRM, RLM, Demod, and CSI tests for 4Rx capable UEs.
Proposal 2: The alternative applicability rule 2 should be considered for the applicability requirements of RRM, RLM, Demod, and CSI tests for 4Rx capable UEs.

Proposal 3: For RLM, the 4Rx capable UE should perform 2Rx reception in 2Rx bands.
Proposal 4: The applicability rule for 4Rx capable UE text proposal should be considered for specifications in [5] and [6] for reference.
4 References

[1] R4-156868
Ad hoc minutes for 4Rx RRM and demodulation (RAN4#76bis), Source: Ericsson
[2]
R4-158390
Ad hoc minutes for 4Rx RRM and demodulation (RAN4#77), Source: Ericsson
[3]
R4-155201
Meeting minutes for 4Rx ad hoc for RRM sessions (RAN4#76), Source: Ericsson
[4]
R4-157549
Test applicability with antenna connection for 2Rx tests for 4Rx capable UEs, Source: Ericsson 

[5]
3GPP TS 36.101: "Technical Specification Group Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception".

[6]
3GPP TS 36.133: "Technical Specification Group Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management".












