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1   Introduction
In the RAN4 #77 meeting, some common consensuses about test applicability and antenna connection for 2Rx tests were reached in [1]:
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.
In this paper, we will further discuss the applicability issues for 4Rx UE.
2   Discussion

According to the agreements of last meeting, UEs are divided into two types based on the supported bands. At the same time, both types have the antenna connection issue. So in order to reach the clear understanding, we split the issue into three parts: type 1 UEs, type 2 UEs and antenna connection.
2.1   Type 1 UEs
Since only certain bands support 4Rx for type 1 UEs, the UE’s baseband have the ability to fall back to 2Rx receiver themselves on the bands only supporting 2Rx. As a result, we can test all 2Rx tests for type1 UEs on 2Rx bands. For 4Rx bands, we suggest to verify 4Rx tests only. Since the baseband performance is band agnostic, following the above method, the good test coverage can be obtained. 
Proposal 1: For type 1 UEs, run 4Rx tests on 4Rx bands and 2Rx tests on 2Rx bands. For 2Rx tests, connect 2 of 4 APs depending on the UE’s declaration.
2.2   Type 2 UE
For type 2 UEs, they may always utilize 4Rx on all the supporting bands and the baseband algorithm would be optimized to support 4R receiving. After analysis, we think that only connecting two Rx, and leaving the rest two Rx unconnected or inputting “zero” to them for the test would be undesirable from UE performance aspects. Firstly, what is “zero” and how can we ensure the zero input on both reference signals and data to the baseband processor from the unconnected Rx? Whether it is “zero” input would depend on UE implementation. Secondly, such kind of test method may mandate the fallback operation from 4Rx to 2Rx, which may increase the cost of UE implementation while could not bring in the significant gain in the practical network where all the signals at four Rx antenna connector would be noticeable.
Based on the above consideration, we propose two options for Type 2 4Rx UE tests:
· Option 1: Connect all the 4Rx to the signals and try to figure out a way to reuse the existing 2Rx requirements.
· Option 2: Re-define new 4Rx requirements corresponding to all the existing 2Rx test cases.
Proposal 2: for Type 2 UE, we propose considering the following way to define the requirements for 4Rx
· Option 1: Connect all the 4Rx to the signals and try to figure out a way to reuse the existing 2Rx requirements.

· Option 2: Re-define new 4Rx requirements corresponding to all the existing 2Rx test cases.
For Option 1, one approach to reuse the existing 2Rx requirement is to replace Nx2 Low/Medium/High channel by Nx4 Low/Medium/High channel and apply the 2Rx requirements. The resulted test would be thought as too relaxed. The other approach would be to put two receive antenna in one group and input the same signal to the same group and maybe we can reuse the existing 2Rx requirements by simply lower the required SNR by some value.
3   Conclusion
In summary, regarding the test applicability and antenna connection issues, we propose that:
Proposal 1: For type 1 UEs, run 4Rx tests on 4Rx bands and 2Rx tests on 2Rx bands. For 2Rx tests, connect 2 of 4 APs depending on the UE’s declaration.

Proposal 2: for Type 2 UE, we propose considering the following way to define the requirements for 4Rx
· Option 1: Connect all the 4Rx to the signals and try to figure out a way to reuse the existing 2Rx requirements.

· Option 2: Re-define new 4Rx requirements corresponding to all the existing 2Rx test cases.
4   Reference

[1] R4-158390, “Meeting minutes for 4Rx ad hoc on RRM and demod”, Ericsson, 3GPP TSG-RAN WG4 Meeting #77
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