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1 Introduction

In previous RAN4 meetings the discussions on applicability and antenna connection to perform 2Rx tests for 4Rx capable UEs were massively discussed and the agreements made so far are listed as following.
· 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.

· Antenna connection and test method for 2Rx tests

· Type 1 UE for single carrier tests

· UE demodulation / CSI 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.
· For CA and DC, the test method should follow single carrier Type 1 UEs test method for any 2Rx band and follow single carrier Type 2 UE test method for any 4Rx band.

But for Type 2 UEs there was no agreement made.  In this contribution we provide analysis on test method and antenna connection for Type 2 UEs.
2 Test method for Type 2 UEs for single carrier tests

For Type 2 UEs there are different options for antenna connection listed below

· Antenna connection options

· 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: Connect all 4 of the 4 Rx with data source from SS to perform 2Rx tests, with tighten requirement case by case.

· Option 4: 

· Pair two receiver antenna as one group and pair the other two as one group. 

· The signal is generated and passed through faders in the same way as that for the tests based on 2 receiver antennas. Afterwards, a signal is split, duplicated and input to two receiver antenna belonging to the same pair. 

· The 4 external noise signals with the level of NOC are statistically independent and input to 4 receiver antennas separately. pair two receiver antennas and connect the other 2 APs with the same inputs, i.e. AP 1 with the same input as AP 2 and AP 3 with the same input as AP4.

· Apply the 2Rx requirements with [3dB] lower SNR.

The delimma now is each option has its advantage and disadvantage. But for UE performance tests it’s critical to verify both the new 4Rx features together with the legacy features e.g. NAICS that won’t be passed by 4Rx as shown in Figure 1.
· Option 1 can verify the legacy features including baseline and advanced receivers properly but has the risk to limit the UE implementation of 4Rx.
· Option 2 can’t verify the advanced receiver features as shown in Figure 1 and also bring too loose margin to the baseline receiver but without limitation to the UE implementation of 4Rx.

· Option 3 can verify the legacy features including baseline and advanced receivers properly but will require too big effort in time to finalize all 2Rx tests with certain margin.

· Option 4 can verify the baseline receiver feature but can’t verify the advanced receiver features and it also brings much more complexity for the test equipment.
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Figure 1 Comparison with NAICS+2Rx and MMSE-IRC+4Rx
Observation 1: The delimma now is each antenna connection option has its advantage and disadvantage and none of them fulfils all the test purposes.
Observation 2: For UE performance tests it’s critical to verify both the new 4Rx features together with the legacy features e.g. NAICS tests that won’t be passed by 4Rx.
Then one more consideration as a compromise to solve the issues for Type 2 UE is to consider test command for the SS to control the UE to run into test mode with only 2 of the 4Rx switched on. Based on this the antenna connection of Type 2 UE can be the following. CR is prepared in [3] and an LS to RAN5 is drafted in [4] to further explain the situation to RAN5.
· Connect 2 of the 4 Rx with data source from SS depending on the UE’s declaration and AP configuration, to perform 2Rx tests with test command from SS for the UE to switch on only 2 of the 4Rx, keeping the same requirements as 2Rx tests.

Proposal 1: Use test command from SS to perform the 2Rx tests in test mode for the Type 2 4Rx capable UEs.
3 Conclusion

This contribution provides more details on the antenna connections of 2Rx tests for 4Rx UEs with the observations and proposals as the following.
Observation 1: The delimma now is each antenna connection option has its advantage and disadvantage and none of them fulfils all the test purposes.

Observation 2: For UE performance tests it’s critical to verify both the new 4Rx features together with the legacy features e.g. NAICS tests that won’t be passed by 4Rx.
Proposal 1: Use test command from SS to perform the 2Rx tests in test mode for the Type 2 4Rx capable UEs.
· Connect 2 of the 4 Rx with data source from SS depending on the UE’s declaration and AP configuration, to perform 2Rx tests with test command from SS for the UE to switch on only 2 of the 4Rx, keeping the same requirements as 2Rx tests.
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