3GPP TSG-RAN WG4 Meeting #76b
R4-156022
Sophia Antipolis, France, 12 - 16 Octorber 2015

Agenda item:


7.8.1 
Source:
MediaTek Inc. 
Title:
Discussion on legacy 2RX test on 4RX UEs
Document for:

Discussion 
1
Introduction 
In this paper, we discuss the issue of conducting legacy 2RX test on 4RX UEs and also the issue of robustness test.
2
Conducting legacy 2RX test on 4RX UE
In the last meeting, the issue of how to conduct legacy 2RX test on 4RX UEs has been intensively discussed. The fundamental motivation that triggers the discussion is that it is infeasible to extend all the existing 2RX tests to 4RX with either new test configurations or new requirements. Only a subset of tests will be selected to be extended to 4RX [1]. All the remaining tests still need to be conducted based on 2RX setup. Consider a legacy test with an N-by-2 MIMO channel. The test system has only two RX outputs to be connected to UE. But the UE has 4RX ports. It is necessary to figure out a test method such that the 4RX UE can still be correctly verified in 2RX tests.
There are 3 options proposed in the last meeting:
· Option 1 : 2 AP are left open 

· Option 2 : 100% correlation used pair-wise connected 

· Option 3 : 2 ports are left with zero input
In the following, we provide our views for Options 1 and 2.

Option 1: Two APs are left open during the test. Ideally UE will experience some power imbalance among the RX ports. Our comments on this option are: 
1. TX antennas must be connected. In some tests, the test system relies on UE’s UL signals to measure the performance, e.g., ACK/NACK or CSI reports. So it should be guaranteed that UE’s TX antenna will not be disconnected. Moreover, UE may use different TX antennas at different bands. Thus, it is better to let UE suggest the correct antennas to be connected.

Observation 1: UE’s TX antenna should always be connected. It is better to let UE suggest the correct antennas to be connected.
2. In some legacy tests, the SNR level could be very low, e.g., -11.5 dB in one RLM test. In this case, the signal strength is very weak. UE sees almost noises only from different RX antennas: two connected RX ports with external noise from the test system, and the other two without. The difference of noise levels between the connected RX and un-connected RX need to be distinguishable, in order to let UE switch on the correct antennas. 

Observation 2: Need to confirm that UE will still switch on the correct antennas, even when the testing SNR is very low, if conducting legacy 2RX tests with Option 1. 

3. If UE does not fallback, some performance degradation is expected. For an example, the MRC combining output for receiving TM1 signals would be noisier. Based on this point of view, we think Option 1 can also be use to examine UE’s fallback behavior. 
Observation 3: Option 1 can also be used to examine UE’s fallback behavior.

Option 2: The 2 RX outputs from the test system are duplicated with 100% correlation and then connected to the 4 RX ports of UE. 
1. Does not have issue of disconnecting UE’s TX antenna.

2. UE may not fallback due to obvious input power observed on all RX ports. In this case, some potential issues of UE’s signal processing may be expected, e.g., in matrix inversion of MIMO demapper, spatial whitening based on the noise spatial correlation matrix. However, degradation of these potential issues can be mitigated through UE implementations. So, UE does not need to always fallback under option 2. 
Observation 4: UE does not need to fallback for pass the 2RX test with option 2. 
3. If UE did fallback for some reason, it is not guaranteed that the 2 chosen antenna ports are from different RX outputs of test system. Consider the following figure with UE’s RX APs 1 and 2 from source y1 and APs 3 and 4 from source y2. It is possible that RX AP 1 and 2 are active in 2RX mode. In this case, even worse performance can be expected due to the lack of diversity.
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Observation 5: Improper fallback may lead to even worse performance in option 2.
Suggestion1: Use Option 1 in conducting legacy 2RX test on 4RX UE.
3
Robustness test 
This issue was brought up in the RAN4 Email reflector. The intention is to guarantee the performance of 4RX UE is no worse than 2RX UE even in a 4RX non-favorable condition. We agree with the intention. The proposed test procedure is conducted through 3 steps:
Step 1. Use warm-up period to guarantee UE in 4RX mode; 

Step 2. Disconnect 2 RX antennas; 

Step 3. Measure the UE Demod performance

A requirement will be specified to be no worse than the performance of 2RX UE.

However, we do not think this test is necessary because

1. In Step 3, some tolerance is required because UE needs time to gather all the required measurement and perform the calculations for the fallback decision. The actual required time depends on UE implementation. It is hard to specify a single value for it at this stage.
2. The test purpose has already been covered by legacy 2RX test if option 1 is used. To perform the best RX antenna switching (no matter the UE is right now in 2RX or 4RX mode), UE needs to periodically make the decision based on the some information inputs, such as RX input power, RX correlation, expected performance gain of 4RX, expected DL traffic, battery status, idle/connected mode, …, etc.. This implies that UE already has to periodically turn on all 4 RX antennas to get all the required information. From this point of view, we do not need Step 1 to make sure that UE stays in 4RX because UE already does it periodically. The robustness test would be redundant if the legacy 2RX tests are conducted with Option 1.
Based on above analysis, we prefer not to introduce the robustness test. 

Suggestion 2: There is no need to introduce the robustness test when all legacy 2RX tests are conducted with Option 1.
3
Summary 
In this contribution, we provide our views on the issues of conducting legacy 2RX and the robustness test. We have the following observations and proposals:
Observation 1: UE’s TX antenna should always be connected. And it is better to let UE suggest the correct antennas to be connected.

Observation 2: Need to confirm that UE will still switch on the correct antennas, even when the testing SNR is very low, if conducting legacy 2RX tests with Option 1. 

Observation 3: Option 1 can also be used to examine UE’s fallback behavior.

Observation 4: UE does not need to fallback for pass the 2RX test with option 2. 

Observation 5: Improper fallback may lead to even worse performance in option 2.
Suggestion 1: Use Option 1 in conducting legacy 2RX test on 4RX UE.
Suggestion 2: There is no need to introduce the robustness test when all legacy 2RX tests are conducted with Option 1.
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