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1 Introduction

The RRM requirements for TDD-FDD were completed in the last meeting and the core part of the WI was closed in Rel-12. The performance part of TDD-FDD WI is open and under which RAN4 needs to be developed necessary RRM test cases. 
In this paper we analyse the necessary test cases needed for TDD-FDD CA. 
2 Summary of existing CA related test cases
Since Rel-10 RAN4 has developed large number of test cases for 2 DL CA for several bandwidth combinations for FDD CA and TDD CA. 
The existing tests verify several CA related RRM requirements including measurement delay (e.g. cell identification, RSTD measurement time, interruption probability, SCell activation/deactivation delays) and measurement accuracies (e.g. RSRP/RSRQ, RSTD).  
3 Type of RRM tests needed for TDD-FDD CA
The TDD-FDD RRM requirements are the same as defined for 2 DL CA with all CCs of the same duplex mode (i.e. FDD or TDD). With the exception of measurement accuracy related test cases, other tests are band independent. Therefore the same UE passing CA test cases for FDD or TDD does not have to repeat all type of CA tests for TDD-FDD. 
However UE capable of TDD-FDD may not be capable of TDD or FDD CA. For example UE indicating TDD-FDD band combination capability (e.g. band 8 and band 40) may or may not support CA within TDD band or FDD bands. Such a UE should pass all the CA tests in TDD-FDD. Due to this reason RAN4 has to develop all CA related tests cases for TDD-FDD. 

It is though quite likely that UE supporting TDD-FDD CA also supports CA in TDD and/or FDD bands. For example TDD-FDD CA in band 8 and band 40 has been introduced in release 12. Currently there are also requirements for CA in band 40. Therefore accuracy related tests are more urgent as this aspect cannot be verified with the existing FDD or TDD test cases where all CCs use either FDD or TDD bands. Due to this reason in the first phase RAN4 should develop tests which are band dependent. Therefore we suggest that in release 12 in phase I only RSRP, RSRQ and RSTD measurement accuracy test cases are defined. In the second phase the remaining tests are developed as they should be passed by UE supporting only TDD-FDD CA i.e. not TDD or FDD CA.  
4 Main aspects of test cases for TDD-FDD CA
Separate tests with PCell in FDD and TDD:

In the existing CA RSRP and RSRQ tests the accuracies of RSRP and RSRQ measurements done on PCell and SCell and on both PCell and SCell are verified. The measurement accuracies depend on the type of measurement: on PCell, on SCell or on both PCell and SCell. The signal levels used on the PCell and SCell are also different. 

The core requirements are applicable regardless of whether PCell is FDD or TDD. Therefore the RSRP and RSRQ test cases should be defined for both cases: PCell is TDD and PCell is FDD. 

In certain TDD-FDD band combination the RF requirements are being developed for both cases i.e. when PCell is TDD or FDD. UE supporting such configuration should pass both types of test cases. However in some TDD-FDD band combination the RF requirements are being developed only for FDD or TDD. The UE supporting such TDD-FDD band combination only needs to pass the test with PCell in TDD or FDD depending upon whether RF requirements are defined for PCell in TDD or FDD. This can be ensured by adding a note in a test. 
Due to the above reason (i.e. UE may support TDD-FDD with PCell only in FDD or TDD) all the remaining tests (not related to measurement accuracy) also need to be defined for PCell in FDD and PCell in TDD. It may though not be necessary for the UE to pass all the band independent tests with PCell in FDD as well as in TDD. This could be addressed by adding a note in the tests. 
Bandwidth combination:

Another important aspect is the bandwidth combination set to be used in the TDD-FDD tests. In release 12 hitherto RF requirements for only one band combination CA_8A-40A (band 8 and band 40) are defined. According to TS 36.101 (section 5.6A.1, Table 5.6A.1-2) the RF core requirements are applicable for several bandwidth combinations including 10 MHz in each CC. Other band combinations (e.g. CA_1A-42A) being specified in release 12 also include 10 MHz in each CC. We therefore suggest that release 12 tests are defined using 10 MHz+10 MHz bandwidth combination. 
5 Summary
It is proposed in this contribution that in release 12 all CA tests need to be defined for TDD-FDD. But in the first phase RAN4 should develop RSRP, RSRQ and RSTD measurement accuracy tests for TDD-FDD CA. Moreover the BW combination of 10 MHz + 10 MHz is used since release 12 band combinations include this BW combination. 
A contribution containing list of detailed parameters is provided in [1].
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