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1 Introduction
In Rel-11 CA enhancements WID [1], “support of inter-band carrier aggregation for TDD DL and UL including different uplink-downlink configurations on different bands” is one of the agreed scopes. In this paper, we provide our views on possible use cases and potential benefits to support inter-band carrier aggregation with different TDD UL-DL configurations. 
2 Discussion
LTE provides seven various TDD UL-DL configurations with different kinds of DL and UL ratios in order to accommodate different traffic types and utilize the radio resource efficiently. In Rel-10, the system throughput can be significantly enhanced with the support of carrier aggregation. However, for TDD, carrier aggregation was supported with a constraint that all the aggregated component carriers (CCs) have to operate with the same TDD UL-DL configuration. The reason for such constraint is because it makes carrier aggregation a simple extension from single carrier system and a lot of specification efforts are saved. In addition, it also avoids possible interference between component carriers when they are in the same frequency band or separated with small frequency separation. 
In Rel-11, it is discussed to further enhance carrier aggregation for the support of inter-band carrier aggregation with different UL-DL configurations in TDD. Due to the fact that the aggregated CCs are likely to be well separated, the constraint, which forces identical TDD UL-DL configuration among aggregated CCs, can be released if there are use cases. In the following subsections, we will try to elaborate on possible use cases from two perspectives – network deployment and coexistence with legacy systems.
2.1 Network deployment scenarios

Generally, the objective of carrier aggregation is to provide higher throughput as well as larger cell capacity. It has become a critical network enhancement for operators as more and more users subscribe their service in each cell and request higher and higher data throughput in the services. Depending on operator’s preference or user service demand, there could be several potential deployment scenarios defined in [2]. 
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Figure 1: Deployment scenario #4

One advantage of TDD system is that it is capable of providing various UL-DL configurations depending on service demand. Some scenarios could be used to make use of such advantage. For instance, scenarios #4, shown in Figure 1, is using primary CC for macro coverage and secondary CC for hot spots. It is very likely that the area covered by hotspots demands different UL/DL ratio than the macro cell. To some extent, it is also possible that the traffic type for each hotspot is different, e.g., more downlink traffic is envisioned. The capability to configure different UL-DL ratio on different component carriers would give operators the freedom to provide their service on demand and result in a more efficient system deployment. 
2.2 Coexistence with legacy TDD systems
Another motivation is to allow the co-existence with the legacy TDD system (i.e., TD-SCDMA system). This capability is important to network evolution, especially for operators who have already deployed legacy TDD systems in their frequency bands, since it is very likely that LTE-TDD may need to co-exist with the deployed legacy TDD system in the same frequency band for a period of time. Therefore, it is important for LTE-TDD to provide such capability for operators so as to coexist with the legacy TDD system in the same frequency band without interfering with each other. Such capability can be achieved by allowing different TDD UL-DL configurations in inter-band CA. 
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Figure 2: Secondary LTD-TDD carrier, co-existing with TD-SCDMA in Band B, operates with proper TDD UL-DL configuration to prevent inter-band interference.  
One example is shown in Figure 2 where LTE-TDD primary serving frequency is in Band A and Band B is used simultaneously by TD-SCDMA and LTE-TDD secondary serving frequency. The interference between TD-SCDMA and LTE-TDD could be avoided in Band B by choosing proper UL-DL configurations such that downlink and uplink transmissions do not overlapped with each other. 
3 Conclusion
This paper discussed the benefits and motivation to have different TDD UL-DL configurations for inter-band CA. It not only gives operators the flexibility to optimize their network deployment in terms of UL/DL ratio; but also allows them to prevent intra-band interference between LTE-TDD and legacy TDD systems. Therefore, we propose:
Proposal 1: Inter-band carrier aggregation with different TDD UL-DL configurations is suggested to be supported in Rel-11 LTE-TDD system. 
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