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1 Introduction
When the band combination example for TDD-FDD CA was discussed in the last meeting and in the email discussion, there’s a proposal that low-high TDD-FDD band combination without interference problem can be chosen and the Tib/Rib for inter-band class A1 can be reused by the TDD/FDD band.
This contribution discusses the additional components and provides some views about the additional IL for full-duplex low-high TDD-FDD CA UE.
2 Discussion
2.1 Additional components to support low-high TDD-FDD CA
Before discussing the additional IL for UE to support TDD-FDD CA, we need to clarify the single carrier RF architecture first. For FDD UE, we are clear that it’s like Figure 1, there’s a duplexer to provide the isolation of Tx/Rx. And for TDD UE, as shown in Figure 2, usually there’s an Rx band pass filter to attenuate the blocking and other interference, but no Tx filter is assumed because for TDD band there’s no requirement for Rx band protection. But in the real UE design, sometimes there’re other systems need to be protected such as ISM, GPS. And also, there’s a general emission level requirements, -30 dBm/1MHz, if there’s difficulty for the PA, Tx filter may be used for the single carrier mode. But we can’t say every TDD UE will use Tx filter in the single carrier design.
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Figure 1: FDD UE single carrier RF architecture        Figure 2: TDD UE single carrier RF architecture
Figure 3 shows one of the possible full-duplex TDD-FDD CA UE RF architecture.
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Figure 3: Possible full-duplex UE RF architecture for TDD-FDD CA
In that architecture, the additional component for FDD path is the diplexer, for TDD path, there are diplexer and SPDT switch added, and for TDD Tx path, the Tx filter is needed to protect FDD Rx, diplexer’s isolation is not enough if we want to optimize the insertion loss. Usually if we consider the Low-High band combination, the isolation of diplexer can be 10~15 dB, then with the assumption of -140 dBm/Hz PA noise floor, the TDD Tx filter will need 25~30 dB attenuation performance on FDD Rx band. If FDD and TDD frequency distance is large, it’ll not very difficult for the TDD Tx filter to meet the requirements. But we still need to consider case by case, because there may be not much margin to consider the additional loss when the original single carrier design has no Tx filter at all, especially for high frequency band, IL is larger than low frequency.
So for the additional components for full-duplex TDD-FDD CA UE, FDD path has diplexer, TDD path has diplexer, SPDT switch and Tx filter in some scenario.
2.2 The additional IL

If the architecture in Figure 3 is used for full-duplex low-high TDD-FDD CA UE, the diplexer for inter-band class A1 can be considered. However, it should be noted, the insertion loss for B42/B43 may be larger than the high frequency band of inter-band class A1. The maximum IL of SPDT switch in normal condition for TDD path is about 0.4~0.6 dB according to the frequency. The TDD Tx filter’s additional IL needs to compare with the single carrier mode design, some band may increase a little, some may not when the filter exists in the single carrier design. If no Tx filter is used by TDD single carrier, careful analysis is needed.
So if we consider the additional IL for full-duplex low-high TDD-FDD CA UE, FDD band can be considered the same as inter-band class A1, TDD band needs to consider the 0.4~0.6 dB SPDT switch loss besides the low-high diplexer IL and the Tx filter’s contribution may also need to be taken into account in some scenario.
3 Conclusion

This contribution discusses the additional components for full-duplex low-high TDD-FDD CA UE. According to the analysis, additional IL for FDD band can be considered the same as inter-band class A1, for TDD band, there’s 0.4~0.6 dB SPDT switch loss besides the low-high diplexer IL and the Tx filter’s contribution may also need to be taken into account in some scenario. As a conclusion, some discussions are needed before the Tib/Rib for inter-band class A1 is used directly by low-high TDD-FDD CA.
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