
3GPP TSG-RAN WG4 Meeting #77
R4-157157
Anaheim, USA, 16 - 20 November 2015
Agenda Item:
7.8.1
Souce:

ZTE
Title:
Discussion paper on applicability rule and antenna connection for 4Rx tests
Document for:
Discussion and decision
1 Introduction

At RAN4#76bis, RAN4 discussed the applicability rule and antenna connection for 4Rx tests and reached the following agreements in [1]: 
· 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: Mixed Option 1 and 2 case by case.

· Interested companies are invited to bring more inputs in next meeting. For option 2, impact to example 2RX test cases may be used to provide the further input

At the 4Rx RRM and demodulation ad hoc session, we also discussed the applicability and test rules for 4Rx capable UEs [2].  The following applicability rules for 4Rx UEs were discussed:

·  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 this contribution, we further discuss the applicability rule and antenna connection for 4Rx tests. 
2 Discussion

2.1 Applicability rule for 4Rx capable UE
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. The antenna connection method for 2Rx tests for 4Rx capable UEs need to be defined.  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. However, the antenna connection method for 2Rx tests for 4Rx capable UEs need to be defined. 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.

2.2 Antenna connection for 4Rx capable UE
In RAN4#76bis meeting, in the 4Rx ad hoc for RRM sessions [2] there were discussions about the antenna connection for legacy tests for 4Rx capable UEs. No agreements were made on the antenna connection options. However, there is consensus in RAN4 that all the applicable legacy tests shall be tested appropriately by a 4Rx capable UE. As a result, we will not duplicate tests, so most 2Rx tests need to be fulfilled by 4Rx UE. The three options provided in the 4Rx ad hoc for RRM sessions [1] were as such:
· 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: Mixed Option 1 and 2 case by case.

Considerations for antenna connection for 4Rx capable UE have been discussed at RAN4#76bis meeting and are summarized below.

· For 4 Rx capable UEs to perform 2Rx tests it’s left to the UE to decide which 2 of the 4 Rx are connected where the main Tx/Rx is always connected, and leave the rest 2 disconnected.  In practice, a 4Rx UE will receive OTA signal on all 4 antenna ports. Hence, in practice a 4Rx UE can choose to operate by processing the signal received on all or any subset of the 4antenna ports. Thus, it is only reasonable to assume that when a 4Rx UE is being tested, it should be tested such that all the 4 antenna ports are connected and receiving signals from the TE [4].  
· For a 4Rx capable UE, all tests should be run with all four antenna ports of the UE connected to the test-equipment [5].

· The used antenna ports and unused antenna ports for 2Rx legacy tests are declared by a UE manufacturer or an UE vender. It is allowed the test bench to set the UE to enable 2 of the Rx antenna ports while disabling others using firmware configuration [6].

· UE determine which 2Rx is used for 2Rx tests because when pass the 2Rx antenna configuration, it’s possible for the UE to trigger fallback mode from 4Rx to 2Rx, while it really depends on UE implementation to turn off the 2Rx antenna. However, there are some concerns how to guarantee the performance of untested 2Rx antennas, but it was viewed that the new introduced 4Rx tests would be sufficient to verify all the receiving antennas, and it’s not necessary to verify all the 4 receiving antennas in 2Rx tests. [7].

· All the applicable legacy tests shall be tested appropriately by a 4Rx capable UE [8]. It is possible to determine to connect 2 of the 4 Rx or connect all 4 of the 4 Rx case by case.
In the way forward on how to perform 2Rx tests for 4Rx capable UEs [1], interested companies were invited to bring more inputs at RAN4#77 meeting. Based on our observations we consider option 3: mixed option 1 and 2 case by case to be the most appropriate solution. As there may be scenarios where option 1 is the most appropriate solution and other scenarios where option 2 is the most appropriate solution. However, selecting option 2 leaves the possibility for the evaluation case by case to select the most effective solution without limitations.
Proposal 3: For a 4Rx capable UE, it should be determined case by case whether to use option 1 or option 2. Therefore, the antenna connection should be option 3: Mixed option 1 and 2 case by case.

3 Conclusion 

In this contribution, we further discussed the applicability rule and antenna connection for 4Rx tests. We also have 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 a 4Rx capable UE, it should be determined case by case whether to use option 1 or option 2. Therefore, the antenna connection should be option 3: Mixed option 1 and 2 case by case.
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