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1 Introduction
There’s lot of discussion in the last meeting about the Tib/Rib for TDD-FDD CA, but there’s no consensus reached. This contribution provides some consideration for the additional insertion loss.
2 Discussion
8+40, 3+40, 1+41 and 1+42 are the example band combinations used in REL-12 TDD-FDD joint operation including Carrier Aggregation WI [1], but actually all of these CAs are not Low-High TDD-FDD CA. 8+40 is the typical Low-High CA, 3+40 and 1+41 are H-H CAs, and for 1+42, if we consider B42 as “very high” band, then it’s different with H-H. This section will try to consider the three kinds of TDD-FDD CA, and give some observations.
2.1 Low - High
For the L-H TDD-FDD CA, if there is a common L-H diplexer in the UE design, then the TDD Tx/Rx switch can reuse the switch before the diplexer as in Figure 1.
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Figure 1: Possible full-duplex Low-High TDD-FDD CA UE architecture

If we take 8+40 as an example, with the assumption that 8+40 CA is designed as one of the multi-CA supported by the UE then UE may be designed using the architecture in Figure 1. Band 40 has a Tx filter in the single carrier design because of the ISM band, so for 8+40 TDD-FDD CA, B40 filter only needs to be taken care about the attenuation on B8. It’s not very difficult to achieve ~35 dB attenuation considering the large GAP between TDD and FDD. From that point of view, 8+40 Tib/Rib can be the same with L-H FDD-FDD CA. But we are not sure if L-H TDD-FDD CA can generally reuse the Tib/Rib L-H of FDD-FDD CA because for the TDD Tx filter there’s no mandatory filter performance for single carrier mode, it’s designed case by case. So we still prefer to look at the L-H TDD-FDD CA additional loss case by case.
Observation 1: For 8+40 CA, the Tib/Rib can reuse the value of L-H TDD-FDD CA. For other L-H TDD-FDD CA, additional loss should be studied case by case.

2.2 High – High
3+40, 1+41 are H-H TDD-FDD CA, Figure 2 is a possible UE architecture.
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Figure 2: Possible full-duplex High-High TDD-FDD CA UE architecture
Although RAN4 discusses CA case by case according to the combination component such as diplexer or quadplexer, actually for the H-H CA it’s more challenge than L-H because of the cascaded additional components, i.e. there are more than one diplexers/quadplexers for H-H CA. For the TDD band, SPDT switch is needed for H-H. But there may be some argument that for TDD carrier, the power consumption may be better than FDD bands so the “shared-pain” approach can be considered for SPDT switch. But we still need to consider the extreme UL/DL configurations when UL frames are much more than DL frames. However, for TDD-FDD CA, usually TDD band is high band, there’s high possibility that TDD band is deployed as hot spot and operators are more interested in the DL throughput, in that case UL frames may be less than DL frames, therefore, there’s possibility that TDD SPDT switch be considered “shared-pain”.
For 3+40 and 1+41, there’s no Tx filter difficulty because B40/41 uses filter in the single carrier design. So there’s the following observation.

Observation 2: For the H-H TDD-FDD CA, because of the cascaded additional components it’s more challenge than L-H CA. For the TDD SPDT switch, “shared-pain” approach can be considered.
2.3 High - Very High

For the High-Very High TDD-FDD CA 1+42, there’s two architecture choices proposed in the last meeting. One is the same as Figure 2, diplexer is used [3]. The other is proposed to use triplexer as in [4], which is the architecture in Figure 3.
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Figure 3: Triplexer architecture for very high band proposed in [4]
For the diplexer proposal, because many L-H diplexers didn’t consider the very high band, it needs some further consideration and the SPDT switch should be considered “shared-pain”. For the triplexer architecture, there’s an advantage that TDD can use the additional switch as the TX/RX switch. But further filter information is needed. We have contacted the filter vendors about the triplexer, there’s not enough feedback yet. According to our estimation, the triplexer’s L/H bands’ IL will be larger than the IL of typical L-H diplexer.
Observation 3: For the High-Very High TDD-FDD CA, further filter information is needed before the agreement of architecture.
3 Conclusion

This contribution provides some observations for the additional insertion loss of TDD-FDD CA.
Observation 1: For 8+40 CA, the Tib/Rib can reuse the value of L-H TDD-FDD CA. For other L-H TDD-FDD CA, additional loss should be studied case by case.

Observation 2: For the H-H TDD-FDD CA, because of the cascaded additional components it’s more challenge than L-H CA. For the TDD SPDT switch, “shared-pain” approach can be considered.

Observation 3: For the High-Very High TDD-FDD CA, further filter information is needed before the agreement of architecture.
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