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1. Introduction

A framework for low-low and high-high class A3 2DL inter-band CA combinations was agreed in [1] including applicability to FDD+TDD combinations.  However, further studies have suggested that FDD+TDD combinations may need further consideration.
2. Discussion

A agreed way forward [1] on a framework for low-low and high-high class A3 band combinations defines the relaxations for combinations "that can be implemented at least with quadplexer, triplexer or a diplexer combining two duplex filters."  The framework includes FDD-FDD band combinations as well as FDD-TDD band combinations.  However, it has been discussed that FDD-TDD band combinations may require additional consideration.  For example, such discussion led to FDD-TDD band combinations being excluded from framework for CA combinations with mid-bands [2].  

Two concerns with FDD-TDD combinations have been highlighted.  The first concern addressed in [3] is that for high-high or low-low combinations between FDD and TDD bands, there is the need for an additional 1x2 T/R switch for the TDD band.  The insertion loss of that switch has been shown to be 0.43 dB, 0.54 dB, and 0.62 dB when averaged over six different switch designs for frequency ranges from 0.7 - 1 GHz, 1.7 - 2.2 GHz, and 2.2 - 2.7 GHz, respectively.  This additional switch loss was not recognized at the time and is therefore not taken into account in the framework.
The second concern is related to the fact that TDD bands do not have stringent filtering requirements; therefore, when aggregating TDD bands with other TDD bands with a requirement for simultaneous Tx/Rx or when aggregating TDD bands with FDD bands, the isolation may not be sufficient.  Note that the same may also be true of FDD bands where the duplexer or quadplexer does not provide sufficient cross-band isolation, but the problem is more severe for TDD bands due to weak filtering.  This phenomenon was detailed in [3] for the example of Band 41 aggregation, but the trend applies for other TDD bands as well.  The recommendation in [3] is to allow additional TIB and RIB to enable the TDD filter to be either re-engineered for greater out-of-band selectivity, to allow for the cascade of an additional filter, or to add a diplexer-like filter in the TDD signal path.  Consistent with these recommendations, we have discovered and reported in [4], [5] and [6] that due to the insufficient isolation offered by the TDD filters, that additional components such as a cascaded filter and diplexer are required to support the TDD-TDD simultaneous Tx/Rx operation and the TDD-FDD CA.  Even with this additional filtering, there may still be a small MSD required, but without the additional filtering, the MSD would become very large rendering the band combination of limited value.  
Given these two observations regarding TDD-FDD band combinations, it is clear that additional study is needed on a case-by-case basis to properly understand the additional losses required and therefore the appropriate DTIB and DRIB relaxations as well as any necessary MSD.  Therefore, we propose the following

Proposal:  FDD-TDD band combinations are removed from the general framework for LL and HH band combinations and instead studied on a case-by-case basis.
3. Conclusion
Due to the fact that FDD-TDD band combinations for LL and HH require an additional T/R switch and that TDD filter attenuation is insufficient to provide cross-band isolation, we propose that FDD-TDD band combinations are studied case-by-case, rather than having a general framework applied to them.
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