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Introduction
This contribution presents a RF front-end architecture supporting contiguous and non-contiguous intra-band carrier aggregation and inter-band carrier aggregation.
Discussion
RF front-end reference architectures for carrier aggregation implementations have been provided in various TR's [1] and [2]. Besides, several RF front-end architecture considerations for intra-band and inter-band applications are described in [3] and [4]. 

Reference RF architecture for the non-contiguous intra-band carrier aggregation
Fig. 1 shows the reference transceiver architecture for the non-contiguous intra-band carrier aggregation with 2 UL CCs. In this RF transceiver structure, it is difficult to support inter-band carrier aggregation  due to the power amplifier (PA). Furthermore, the duplexer make it cannot work for inter-band carrier aggregation.



Fig. 1. RF front-end architecture for non-contiguous intra-band carrier aggregation

Reference RF architecture for the inter-band carrier aggregation
The reference transceiver architecture for the inter-band carrier aggregation with 2 UL CCs is shown in Fig. 2.  If this RF structure is used for non-contiguous intra-band carrier aggregation, 2 CCs will be located in band A or band B. It can be seen that only 1 CC can be processed in the architecture shown in Fig. 2 for each band. Therefore, either the RF transceiver architecture in Fig. 1 or 2 cannot support non-contiguous intra-band and inter-band carrier aggregation with 2 UL CCs simultaneously. Implementing two RF structures shown in Fig.1 and 2 in a chip is the simplest method to support intra-band and inter-band carrier aggregation. It seems inevitable that this circuit will result in larger circuit size, especially for increasing the numbers of CCs.


Figure 2. RF front-end architecture for inter-band carrier aggregation
Proposal
Fig. 3 shows the proposed transceiver architecture supporting contiguous and non-contiguous intra-band carrier aggregation and inter-band carrier aggregation for 2 UL CCs. The key component of this structure is the CC-Band switching matrix. This switching matrix routes RF signals between multiple inputs and multiple outputs and serves as the interface between the wideband transceiver and the single band RF front-end circuit. There are two switching matrices in Fig. 3 ,which are used for Tx and Rx respectively. Each switching component is a 2 x 2 matrix for Band 1 or Band 2. Each transceiver handles only one CC. On the other hand, the single band front-end circuits process all the CCs of the corresponding band. It should be noted that the switching matrix can support more than 2 CCs. For example, if a RF structure can support up to 5 CCs, each switching  matrix will be a 5 x 2 matrix component.



Figure 3. Proposed RF front-end architecture for non-contiguous intra-band and inter-band carrier aggregation
Conclusion
In this contribution, we proposed a RF front-end architecture supporting intra-band and inter-band carrier aggregations simultaneously. Using the CC-Band switching matrix can not only easily integrate intra-band and inter-band circuits but also reduce the overall circuit size.
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