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1. Introduction

This contribution discusses issues relating to the RF front-end architecture for inter-band carrier aggregation. 
2. Discussion
[1] and [2] have discussed many RF front-end architectures for inter-band carrier aggregation. Also, several UE RF front-end architectures for non-contiguous intra-band carrier aggregation are discussed in [3]. Figure 1 shows the reference transmitter architecture for intra-band or inter-band applications. For inter-band carrier aggregation, carrier components are separated by the diplexer. For intra-band carrier aggregation, carrier components are separated by the power divider. Power splitter using the conventional power divider will be suffered many problems. Also, it is a challenge to design the wideband low noise amplifier (LNA) and the wideband power amplifier (PA). 
These problems are summarized as below:

(a) The passive power splitter with wide operating frequency ranges is difficult to design.
(b) The passive power splitter will increase area size of the overall circuit because it is composed of transmission lines or inductances and capacitances.
(c) In front-end circuits such as the LNA and PA, the wide-band performance is hard to be achieved without scarifying other circuits’ performance. 
(1)In a LNA design, the inductor is necessary to have low noise performance. This makes the LNA difficult for wideband design. Other work uses transistor to perform wideband matching. However, this will degrade the noise figure of the LNA. 
(2)The output of the PA requires a low loss matching network to have enough power delivering to next stage. As wider bandwidth is preferred, the efficiency is usually limited. 
These issues make front-end circuits to be designed for the specified band as shown in Figure1. The architecture shown in figure 1 can be used for inter-band applications or intra-band applications, but it can’t support inter-band and intra-band carrier aggregation simultaneously. Besides, due to the single-input multi-output power splitter, it is difficult to combine RF front-end architectures for inter-band and intra-band carrier aggregations into a single transceiver. Therefore, we should consider these issues relating to RF front-end architectures for supporting inter-band and intra-band applications.
[image: image1.png]Multiplex 1 IFFT D/A
BB

Multiplex 2 IFFT D/A
BB





Figure 1. Reference transmitter architecture for inter-band application or inter-band application
3. Conclusion

In this contribution, we discussed design issues of RF front-end circuits for inter-band carrier aggregation. We also pointed out some possible problems that can arise in the RF front-end architecture supporting inter-band and intra-band carrier aggregations simultaneously.
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