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1. Motivation
3GPP E-UTRA is designed to operate in the operating bands defined by a series of bands which are identified by two duplex modes, FDD and TDD respectively. Currently specification does not specify the behaviour of a terminal simultaneously connect to the network on two bands with different duplex mode. However, according to the trending of explosive growth of mobile data traffic due to increasing smart phone usage and mobile-broadband penetration, additional motivation maybe identified by the several reasons, e.g., 
FDD+TDD operators

Operators with both FDD and TDD spectrum are interested to fully make use of both these two type spectrums in a cost-effective way, e.g., improving performance, e.g., throughput/coverage. [1]
With the maturity of dual FDD/TDD mode UEs, it is expected to have dual-mode UE supporting simultaneous operation on both modes. Hence, it is beneficial to study mechanism(s) to further enhance the performance of such UEs.
Heterogeneous deployment

It is important to explore and utilize higher frequency bands in the future after the lower frequency bands becoming scarce. This could be happen nowadays since mobile data traffic grows rapidly. In Rel-12, small cell enhancement should be applicable to all existing and as well as future cellular bands, with special focus on higher frequency bands, e.g., the 3.5 GHz band, to enjoy the more available spectrum and wider bandwidth. [2] 

And TDD spectrum allocation for higher carrier frequency could benefit from flexible DL/UL asymmetry. Therefore, how to co-operation with the low power node layer and macro layer with different spectrum allocation scheme is of interest from operators’ perspective.

In summary, we think that FDD+TDD deployment could be considered as common goal in the future. Effective utilization of TDD and FDD spectrum should be considered, which results to the motivation for FDD and TDD joint operation, which means,
· Operators owning both TDD and FDD spectrum are interested to fully make use of both these two types of spectrum in an effective way.
· Improve performance, e.g., throughput/coverage
· Facilitate HetNet deployment, e.g., Macro uses FDD and LPN uses TDD
· Further expand the scale of the industry, and reduce market fragmentation.
2. Scenarios
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Figure 1: illustration of use case for simultaneous usage of TDD and FDD spectrum
It is valuable to compare differnet deployment scenarios for an operator, who has both TDD and FDD spectrum. A series of posible use cases for simultaneous usage of TDD and FDD spectrum for same operator is given in Figure 1. 

· Alternative 1: simultaneous usage of TDD and FDD spectrum within the same cell 
Increasing peak data rate is the main target for simultaneous using two bands with different duplex mode. However, the network planning for two carriers with different carrier frequency could be difficult, especially if the TDD spectrum is on a rather high frequency.

It should be very careful on introducing the DL-only operation in TDD band. This would introduce a new TDD UL-DL configuration (i.e. all subframes are for DL transmission) and such a new configuration will effectively remove the possibility of operating the TDD band in a standalone fashion. Note that the existing TDD UL-DL configurations already provides a very wide range of DL/UL asymmetry, e.g. TDD UL-DL configuration 5 has only one UL subframe per radio frame.
· Alternative 2: simultaneous usage of TDD and FDD spectrum on different cells

Heterogeneous network is also a very important scenario for operators. Not only to increase peak data rate, but also to setup dual connectivity from two layers is of one design option. RAN2 has setup a Study Item to includes identification and evaluation the benefits of dual connectivity to macro and small cell layers and for which scenarios dual connectivity is feasible and beneficial [3].
· 2a: simultaneous usage on two different cells with ideal backhaul

· 2b: simultaneous usage on two different cells with non-ideal backhaul

Scenarios/requirements should be discussed thoroughly, based on which clearer views on the full picture of possible improvement can be obtained.
3. Further consideration
Considering different solutions for effective utilization of TDD and FDD spectrum, it is still need further study based on clearer views from scenarios/requirement, the study of the possible solution(s) should take different alternatives into account, e.g., 
· " CA solution" ,i.e., TDD and FDD carrier aggregation, similar to Rel-10 CA mechanism.
· " Multiple stream aggregation solution" , i.e., allowing a UE to receive multiple simultaneous data streams from different cells.
· " Dual mode solution", i.e., TDD and FDD can operate in standalone manner on each band

Possible optimization of TDD and FDD joint operation to take advantage of each other can also be considered with sufficient justification. 
We propose Rel-12 should start a study item to study general TDD/FDD joint operation scenarios/requirements and its solutions.
4. Conclusion

It is proposed to have a study on general TDD/FDD joint operation scenarios/requirements and solutions. And Rel-12 should start with a study item to take the necessary studies into account.
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