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1. Introduction
LTE Carrier Aggregation was specified in Rel-10, and enhanced functionality added in Rel-11. However, the possibility to combine a FDD carrier with a TDD carrier is still lacking. In this document, the need for this functionality is discussed.
2. Discussion
The need for increased capacity is a very strong trend among mobile operators. The most obvious and cost efficient way to achieve this is to use all spectrum that is available. This means that operators will have to use both FDD and TDD allocations in order to meet the capacity need in a cost efficient way. I.e., there will not be as many pure “TDD or FDD operators” in the future, many operators will have a mix of TDD and FDD networks. The flexibility of LTE, offering both a TDD and a FDD mode which are very similar to each other, is in this respect a significant strength. However, in order to also satisfy the user’s requirement of higher bit rates, carrier aggregation between TDD and FDD will be very important. Without this, it will be difficult to satisfy the demand for both increased capacity and higher user throughput. The need to combine TDD and FDD will be even higher in the future when more than two carriers can be combined.
The increased use of small cells (to meet the capacity and indoor coverage requirements) is another important trend. This is also reflected in the very strong interest in 3GPP for the newly started SIs on “Small Cell Enhancements”, where coordination between macro and small cells will be enhanced. The possibility to use different duplex mode (e.g. FDD on macro, TDD on pico) is expected to be an important part of “Small Cell Enhancements”. The solutions for coordination are expected to have many similarities to carrier aggregation and for an operator it is of course very important to be able to use it’s spectrum allocations in the optimum way. I.e., in order to obtain enough flexibility, it is vital that the duplex mode of the pico layer is independent of the macro layer duplex mode.
To conclude, LTE Carrier Aggregation between TDD and FDD will be important because of a number of reasons:

· From capacity reasons, operators will need to use all available frequency bands. This will lead to a mix of TDD and FDD allocations for many operators. In the same time, carrier aggregation is needed to reach higher user throughput.
· The very high throughputs defined for IMT-Advanced will need large bandwidths, i.e. it will be needed to combine several frequency bands.
· The independence of the duplex mode of the pico layer from the macro layer is needed in order to take full advantage of “Small Cell Enhancements”.

3. Summary and Proposal
.
Proposal:
It is proposed that 3GPP RAN specifies LTE Carrier Aggregation between TDD and FDD.
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