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1 Introduction

In RAN4#72, a CR was proposed for the BS Test Requirements for TDD-FDD CA [1].  The CR was not agreed due to the concerns on the necessity of additional TDD-FDD test. In this paper, we present our view on this issue.
2 Discussion
2.1 Scope of TS 36.141
The scope of TS 36.141 is defined as follows [2]: 

The present document specifies the Radio Frequency (RF) test methods and conformance requirements for E-UTRA Base Stations (BS) operating either in the FDD mode (used in paired bands) or the TDD mode (used in unpaired bands). 
The above scope definition was initially introduced before the BS supports carrier aggregation operation. At the time when FDD-FDD and TDD-TDD carrier aggregations were introduced, there seemed no special reason to change it, since a BS supporting FDD-FDD CA may still be referred as FDD BS, and a BS supporting TDD-TDD CA as TDD BS. 
With the introduction of TDD-FDD CA, a BS may longer simply be referred as single mode BS. Thus, it would be better to have some clarification [1]. Our proposal for the clarification would be:  
The present document specifies the Radio Frequency (RF) test methods and conformance requirements for E-UTRA Base Stations (BS) operating in the FDD mode (used in paired bands) or the TDD mode (used in unpaired bands), or both modes (e.g., TDD-FDD CA)
Note:  In TS 36.104, the scope is simply defined as “The present document establishes the minimum RF characteristics and minimum performance requirements of E-UTRA Base Station (BS)” without mentioning FDD or TDD modes. It might be better to keep the consistency of the two companion documents when defining the scope.
2.2 Performance requirements
The BS performance requirements are currently defined in Section 8, TS 36.141 [2] as follows:
8.1
General

Performance requirements are specified for a number of test environments and multipath channel classes.
Unless stated otherwise, performance requirements apply for a single carrier only. Performance requirements for a BS supporting carrier aggregation are defined in terms of single carrier requirements. The requirements only apply to those measurement channels that are supported by the base station.

The performance requirements for High Speed Train conditions defined in Annex B.3 are optional.
The performance requirements for UL timing adjustment scenario 2 defined in Annex B.4 are optional.

For BS with receiver antenna diversity the required SNR shall be applied separately at each antenna port.

In tests performed with signal generators a synchronization signal may be provided, from the base station to the signal generator, to enable correct timing of the wanted signal.

For tests in clause 8 the transmitter may be off.

8.2
Performance requirements for PUSCH

8.2.1
Performance requirements of PUSCH in multipath fading propagation conditions transmission on single antenna port
8.2.1.1
Definition and applicability

The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in Annex A. The performance requirements assume HARQ re-transmissions.

A test for a specific channel bandwidth is only applicable if the BS supports it.

For a BS supporting multiple channel bandwidths and not supporting carrier aggregation only the tests for the lowest and the highest channel bandwidths supported by the BS are applicable.

For a BS supporting carrier aggregation only the CC combination with largest aggregated bandwidth and the largest number of component carriers is used for the test. For this CC combination the tests using full PRB allocation FRC are conducted on per CC basis and measured by the required SNR levels corresponding to the bandwidths used on the different CCs.
For a BS supporting carrier aggregation the tests with single PRB FRC are conducted on any single component carrier only.
As shown above, the performance requirements for a BS supporting carrier aggregation (FDD mode or TDD mode) are currently defined in terms of single carrier requirements. In addition, only the CC combination with largest aggregated bandwidth and the largest number of component carriers is used for the tests, regardless whether the BS supports FDD CA or TDD CA.
Now the question is how to define the test requirements for a BS supporting both modes, e.g., TDD-FDD carrier aggregation. There could be multiple scenarios: 

1) BS supports FDD CA, TDD CA and TDD-FDD CA;
2) BS supports FDD CA and TDD-FDD CA but not TDD CA;
3) BS supports TDD CA and TDD-FDD CA but not FDD CA;
4) …
For eNB supporting CA, the fundamental goal for PUSCH is to test the performance of the UL carrier under CA mode. 
If there is only one UL carrier, there seems no need to have additional TDD-FDD CA test.
· For Case 1, there is no need to have additional test for TDD-FDD CA, since the performances of the UL carrier either FDD or TDD will be tested by the FDD CA and TDD CA.
· For Case 2, in most cases, if there is only one UL, the UL carrier will most likely be FDD. If this is the case, there is no need to have TDD-FDD CA, since FDD UL carrier will be tested in FDD CA.
· For Case 3, similarly in most cases, if there is only one UL, the UL carrier will most likely be TDD. If this is the case, there is no need to have TDD-FDD CA, since TDD UL carrier will be tested in TDD CA.
However, if there are two UL carriers, the situation may change. Let us take Case 2 for example,  FDD 2DL/2UL CA test may not represent TDD-FDD 2DL/2UL CA test, because the performance of the PUSCH performance of UL TDD carrier performance in TDD-FDD 2DL/2UL CA may not be verified by PUSCH performance of UL FDD carrier in FDD 2DL/2UL CA test. 
Based on the above discussion, it seems there is a need to add TDD-FDD test for some scenarios. Thus, we would propose the following changes to cover all of the scenarios:
For a BS supporting FDD carrier aggregation, the CC combination with largest aggregated bandwidth and the largest number of component carriers for FDD CA shall be used for the test.
For a BS supporting TDD carrier aggregation, the CC combination with largest aggregated bandwidth and the largest number of component carriers for TDD CA shall be used for the test. 
For a BS supports TDD-FDD carrier aggregation, if the TDD or FDD PUSCH performance is not tested by FDD CA or TDD CA test. the CC combination with largest aggregated bandwidth and the largest number of component carriers for TDD-FDD CA shall be used for the test.
3 Summary 

In this paper, we discussed the impact of TDD-FDD CA on the Performance test requirements. It is proposed to make the following changes to TS 36.141.  
For a BS supporting FDD carrier aggregation, the CC combination with largest aggregated bandwidth and the largest number of component carriers for FDD CA shall be used for the test.
For a BS supporting TDD carrier aggregation, the CC combination with largest aggregated bandwidth and the largest number of component carriers for TDD CA shall be used for the test. 
For a BS supports TDD-FDD carrier aggregation, if the TDD or FDD PUSCH performance is not tested by FDD CA or TDD CA test, the CC combination with largest aggregated bandwidth and the largest number of component carriers for TDD-FDD CA shall be used for the test.
A corresponding CR is also prepared for this change [3].
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