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Discussion
1 Introduction
CA_39-41 reference architecture was extensively discussed in RAN4#66bis. The outcome of these discussions can be found in WF document [1]. This contribution discusses some of the pros and cons of the candidate UE RF Front-end architectures suitable for CA_39-41. 
2 Discussion
Two TDD inter-band CA UE functionalities have been defined:
a. UE NOT supporting simultaneous Tx and Rx
b. UE supporting simultaneous Tx and Rx
To support these features, two candidate reference architectures from WF [1] are shown below. It was agreed that architecture 1 will be used to derive ΔTib and ΔRib for UE that supports simultaneous TX and RX. Furthermore it was agreed that companies should study which architecture (not restricted to only architecture 1 and 2) should be used to derive ΔTib and ΔRib for UE that does not support simultaneous TX and RX.
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Figure 1 Architecture 1

2.1 Discussion on Architecture 1:

Architecture 1 uses a diplexer to split B39 and B41. In general it is pretty simple method but of course the drawback is additional insertion loss. Architecture 1 in WF is drawn without main antenna switch between diplexer and antenna. The situation is not fully clear whether it is assumed to be there or not. If there is no antenna switch as illustrated in figure 2, then additional loss of diplexer burdens all bands UE supports. On the contrary, if there is antenna switch as illustrated in figure 2 then this architecture uses only one main antenna switch port which is a very good thing.
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Figure 2 Antenna switch example

ISSUE1: RAN4 should discuss whether there is an antenna switch in reference architecture 1 or not

[image: image3.png]B39 Tx — > [\ >

B4l Tx — > [\ —>

BORY € [ fa— "\ pipener

u:n{\<—[\4;/—





Figure 3 Architecture 2
2.2 Discussion on architecture 2:

Architecture 2 uses main antenna switch to switch between B39 TX, B41 TX and B39+B41 RX. In addition, split between B39 and B41 RX is implemented by a diplexer. In this architecture the additional insertion loss of the diplexer burdens only B39 RX and B41 RX. Positive thing is that neither B39 TX nor B41 TX suffers from additional insertion loss. Negative thing in this architecture is, anyhow the amount of needed main antenna switch ports. The trend within the mobile industry is clearly to support more and more bands. This means that the antenna switch or antenna switches have to have more and more ports. On the other hand, linearity requirements of the antenna switches are not at least going down. These two aspects together mean that the switch size grows and thus makes UE design quite a lot more complex. There is also a non-zero impact to main antenna insertion loss that impacts all bands.
3 Conclusion
Both architectures have pros and cons. When doing the decision on which architecture to use as a basis to der derive ΔTib and ΔRib for UE that does not support simultaneous TX and RX RAN4 should not forget current smartphone trend that is to support more and more bands. In our analysis, we find that one thing that should be clarified before making the final decision:
ISSUE1: RAN4 should discuss whether there is an antenna switch in reference architecture 1 or not
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