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1   Background
In RAN4# 82 meeting, the issue on test method for other Category UE and larger receive chains with Rel-13 CE feature was triggered and discussed. The agreements about this issue were captured in [1],
· Define Rel-13 CE UE demodulation and CQI requirements applicability for other UE types with single receive antenna:
· Existing Rel-13 CE UE demodulation requirements are applicable for “UE Category 1 + 1RX” 

· FFS for “UE DL Category 0”
· Define additional CE UE demodulation performance and CQI requirements for the UEs with larger number of receive chains (incl. 2 and 4 RX).
· Methodology to define the requirements for 2RX and 4RX UEs is FFS

· Option 1: Simplified antennas connection method (Ref: R4-1700875)

· Reuse the existing test setups and parameters 
· The existing CE tests are performed by duplicating the fading channel from each Tx antenna and adding independent noise for each Rx antenna.
· The new CE performance requirements are introduced.

· FFS to reuse the same requirements or add some margins or similar 
· Option 2: Full antenna connection method

· New CE tests with full channel models are defined under assumption that channel fading is independently generated for each RX antenna.
· Other options are not precluded

In this paper, we provide our view on test method for others categories UE with larger receive chains with Rel-13 CE feature.
2   Discussion 
RAN4 reuse the test case of 2Rx UE to test 4Rx capable UE based on the following applicability.
1) For 4Rx capable UEs, the tests with 2Rx are tested on any of the 2Rx supported RF bands by connecting 2 out of 4Rx with data source from the system simulator, and the other 2Rx are connected with zero input. 

2) For 4Rx capable UEs without any 2Rx RF bands, the tests with 2Rx are tested on any of the 4Rx bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna.

As the 4Rx capable UE test only covers two independent fading channels, there is performance degradation compared to four independent fading channels. RAN4 apply tightened requirements of 2Rx UE (lower 1.5dB compared to 2Rx UE) for 4Rx capable UE. 
The main feature of cover enhancement is repeatedly transmission. The big difference between 1 Rx and 2/4 Rx is the receive diversity gain introduced by multi receive antennas. And the diversity gain will be accumulated with repeatedly transmission. If reuse the requirements of Cat-M1 UE based on some applicability, it is hard to decide the margin for larger antenna numbers because test cases for Cat-M1 UE cover different repetition numbers. Considering the inaccuracy induced by reusing the test cases of Cat-M1 UE, new test cases for others category with 2/4 Rx are needed.
Proposal 1: Define new test cases for others categories with 2/4 Rx using full antenna connection.

For any Category UE, if cover enhancement is adopted, it means that the scenario is very challenge for UE (e.g. basement) which is similar to category M1 UE. From this point of view, the existing modulation order and coding rate for category M1 can be reused to test others categories with 2/4 Rx.
Proposal 2: Reuse the MCS for category M1 to define requirements of others categories with 2/4 Rx using full antenna connection.
The target SNR is -6dB and -15dB for Mode A and Mode B respectively while defining the requirements for category M1. To meet the target SNR, a lot of evaluations were performed to decide the proper repetition number. To simplify the evaluation at this phase, a half and a quarter of repetition number for category M1 can be used to define requirements for others categories with 2 Rx and 4Rx respectively.
Proposal 3: Adopt a half and a quarter of repetition number for category M1 to define requirements for others categories with 2 Rx and 4Rx respectively.

3   Conclusion

In this paper, we provide the view on test cases for any UE categories with CE support.  
The proposals are:
Proposal 1: Define new test cases for others categories with 2/4 Rx using full antenna connection.

Proposal 2: Reuse the MCS for category M1 to define requirements of others categories with 2/4 Rx using full antenna connection.

Proposal 3: Adopt a half and a quarter of repetition number for category M1 to define requirements for others categories with 2 Rx and 4Rx respectively.
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