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1 Introduction
For the work item of LTE TDD-FDD joint operation [1], TDD FDD CA is the main solution, where BS and UE are required to support TDD FDD carrier aggregation. Currently RAN4 was discussing the possible TDD FDD CA band combinations. Since there was no TDD FDD performance requirement in RAN4, the impact of introduction of TDD FDD CA on the performance part of specification would be large. Especially considering that the current UE performance specifications would not be flexible enough to accommodate the CA bandwidth combinations in the future, it would be beneficial to analyze the impact of TDD FDD CA on RAN4 performance requirements in the early stage and to find a good way to handle this issue.

In this contribution, we would like to discuss the impact of introduction of TDD FDD CA on RAN4 performance requirements and will focus on the demodulation performance part.
2 Impact on BS demodulation performance requirements
In 36.104, the same demodulation performance requirements are applied for both FDD and TDD. The CA PUSCH demodulation performance requirements are defined and tested in term of single carrier performance requirements, and the requirements with different bandwidths were specified. And the PUCCH format 1b with channel selection and PUCCH format 3 performances were verified on the single carrier transmission mode.

Thanks to the flexible BS specification structure, no big impact on 36.104 would be expected except for some minor change to clarify the applicability of the requirements for TDD FDD CA.
· Observation 1: There would be no big impact on BS performance part in 36.104 of introduction of TDD FDD CA. 

For the BS conformance test, the TDD uplink-downlink configuration and special subframe configuration need to be specified in 36.141. With the introduction of TDD FDD CA, the proper TDD specific configurations need to be specified considering that there are a number of TDD uplink-downlink configurations. Thus there would be impact on the BS conformance specification.
· Observation 2: The TDD specific configurations need to be specified for BS conformance test, and thus there are impacts on BS conformance test specification 36.141. 

3 Impact on UE demodulation performance and CSI requirements

Obviously there is no TDD FDD CA demodulation performance requirements including regular TM1, TM3, TM4 tests, CQI tests, soft buffer management test, and sustained data rate test. The introduction of TDD FDD CA is to introduce a new UE type. RAN4 needs to specify the performance requirements to verify its performance and functionality. The following issues should be considered:

· Whether to support TDD FDD CA, i.e., simultaneously reception of multiple TDD and FDD CCs and supporting the maximum CA capability;
· Whether UE can implement the correct HARQ timing;

· Whether UE can implement the good soft buffer management.
· How to conduct the power imbalance test for UE supporting TDD FDD CA;

· How to specify the sustained data rate test with respect to huge number of TDD FDD bandwidth combinations.
Generally speaking, the key to specify the TDD FDD performance requirements is to find a good way to limit the test case number and at the same time to ensure the good test coverage. There would be a huge number of possible combinations, e.g., 10MHz (FDD) +20MHz (TDD), 10MHz (TDD) + 20MHz (FDD). 10MHz+20MHz (both FDD or TDD).
Not all of them need to be tested. It seems that we should consider a good specification structure to provide a flexible way to solve the test coverage issue.

For 3-DL CA, we proposed to change the structure of RAN4 demodulation performance part to make it more flexible and to have a systematic study on the methodology to specify the performance part.

As shown in the accompanied contribution, the UE CA scalable performance requirement may be feasible. As a result, we propose to use single carrier FDD and single carrier TDD demodulation performance requirements to build TDD FDD CA performance requirements.

· Proposal 1: Discuss the methodology to specify the TDD and FDD CA demodulation performance requirements together with 3-DL CA. And specify the single carrier FDD and TDD demodulation performance requirements with different bandwidth to built TDD FDD CA performance requirements.
In the following we would like to further analyze the impact on UE demodulation performance requirements in details.
For regular TM1, TM3, TM4 and CQI test, to achieve the same test coverage as for FDD or TDD only CA, it would be reasonable to specify those requirements for TDD FDD CA.
· Observation 3: It should be reasonable to specify the TM1, TM3, TM4 and CQI tests for TDD FDD CA capable UE.

Regarding the soft buffer management test, the situation of lack of soft buffer exists for TDD FDD CA capable UE, so 

· Observation 4: It should be reasonable to specify soft buffer management requirements for TDD FDD CA capable UE, but based what bandwidth combinations and based on what kind of TDD CC and FDD CC combinations are FFS.

 For power imbalance test, there would be no intra-band TDD FDD CA, and thus there is no need to specify such requirement.
· Observation 5: there is no need to specify TDD FDD CA power imbalance test.

For sustained data rate test, the current methodology is to specify the different SDR test with respect to different bandwidth combinations.  If following the same way, the test number will proliferate definitely considering FDD +TDD, TDD+FDD dimensions for all the bandwidth combinations. But in principle, it seems reasonable to specify SDR test for TDD FDD CA capable UE given that maybe UE only support such kind of CA and RAN4 would like to verify the RF conditions.
· Observation 6: It should be reasonable to specify SDR requirements for TDD FDD CA capable UE, but based what bandwidth combinations and based on what kind of TDD CC and FDD CC combinations are FFS.
4 Conclusions
In this paper, we analyze the potential impact of introduction of TDD FDD CA on the demodulation performance requirements for both BS and UE. The observations and proposals are summarized below.
· Observation 1: There would be no big impact on BS performance part in 36.104 of introduction of TDD FDD CA. 

· Observation 2: The TDD specific configurations need to be specified for BS conformance test, and thus there are impacts on BS conformance test specification 36.141. 

· Observation 3: It should be reasonable to specify the TM1, TM3, TM4 and CQI tests for TDD FDD CA capable UE.

· Observation 4: It should be reasonable to specify soft buffer management requirements for TDD FDD CA capable UE, but based what bandwidth combinations and based on what kind of TDD CC and FDD CC combinations are FFS.

· Observation 5: there is no need to specify TDD FDD CA power imbalance test.

· Observation 6: It should be reasonable to specify SDR requirements for TDD FDD CA capable UE, but based what bandwidth combinations and based on what kind of TDD CC and FDD CC combinations are FFS.

· Proposal 1: Discuss the methodology to specify the TDD and FDD CA demodulation performance requirements together with 3-DL CA. And specify the single carrier FDD and TDD demodulation performance requirements with different bandwidth to built TDD FDD CA performance requirements.
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