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1 Introduction
In RAN#51, it was agreed to work on “inter-band carrier aggregation for TDD DL and UL including different uplink-downlink configurations on different bands” as part of the Rel-11 work item for carrier aggregation enhancements. In RAN1#66, initial discussion for inter-band TDD CA was made, requiring further study on the motivation/benefits to support different TDD UL-DL configurations on different bands. In this contribution, we share our views on this aspect.
2 Motivation
Carrier aggregation has drawn significant attention since Rel-10 as it provides many benefits including better spectrum utilization, high data rate, etc. The main motivation of supporting different TDD UL-DL configurations on different bands is to allow more flexible network deployment with carrier aggregation, including the following scenarios.
· Scenario 1: co-existence with the deployed TDD system on adjacent carrier. 
The deployed TDD system includes TD-SCDMA and/or TD-LTE system. Figure 1 shows an example, where a TD-LTE system is deployed on carrier a in Band A and a TD-SCDMA system is deployed on carrier d in Band B. For a TD-LTE operator with available spectrums on carrier b in Band A and carrier c in Band B, different TDD UL-DL configurations need to be used in order to co-exist with the already deployed system in neighboring carriers. It is possible to the TD-LTE operator with carriers b and c to operate the system without carrier aggregation, i.e. any UE only connects to one of the carriers, b or c. However, this prevents the UEs to reap the benefits of carrier aggregation on carriers b and c. By supporting carrier aggregation with different TDD UL-DL configurations in different band, the spectral efficiency and data rates can be improved in the corresponding deployment scenario, especially for operators with multiple small bandwidth carriers on multiple bands. 
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Figure 1: Scenario 1 for inter-band CA with different TDD UL-DL configurations
· Scenario 2: adapting TDD configuration based on DL/UL traffic load.
For some deployment scenario, the TDD UL-DL configuration may be adaptively chosen based on the DL/UL traffic load. For macro cell deployment, it is natural to use a relatively static TDD UL-DL configuration since the aggregated DL/UL traffic load with many UEs connected tends to be less time-variant, and a common TDD UL-DL configuration is required throughout the network to reduce the otherwise significant DL-UL interference. On the other hand, for femto cell deployment, it is possible to adaptively change the TDD UL-DL configuration based on the traffic load, to achieve possible benefits in terms of improved packet throughput, reduced latency, low power consumption, etc. An example is show in Figure 2, where an operator deploys macro cells on carrier f1 and femto cells on carrier f2, with different TDD UL-DL configurations on f1 and f2. For a UE within the coverage of the femto cell, it is beneficial to allow aggregating carriers f1 and f2 to increase the data rate.
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Figure 2: Scenario 2 for inter-band CA with different TDD UL-DL configurations
3 Conclusions
In this contribution, we discuss the motivation for TDD inter-band CA with different TDD UL-DL configurations. To allow more flexible network deployment with carrier aggregation, we propose that inter-band carrier aggregation with different TDD UL-DL configurations on different bands shall be supported in Rel-11. 
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