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1. Introduction
In RAN#56 meeting, a new WID “LTE TDD – FDD Joint Operation” has been approved [1]. 
The objective is to enhance LTE TDD – FDD joint operation with LTE TDD-FDD carrier aggregation feature and potentially also with other TDD-FDD joint operation solutions depending on the outcome of the initial scenario evaluation phase of the work item. According to WID schedule, TDD-FDD Joint Operation scenarios should be discussed initially: 

· Identify deployment scenarios of joint operation on FDD and TDD spectrum, and network/UE requirement to support joint FDD/TDD operation.
· Based on the identified deployment scenarios and network/UE requirements, identify possible other solutions  for FDD-TDD joint operation for example multi-stream aggregation and dual-mode UE supporting simultaneous operation on both modes in addition to LTE TDD-FDD carrier aggregation.

Generic support for the existing LTE CA deployment scenarios 1, 2, 3 and 4 defined in TS36.300 of Rel-11 should be a starting for identification of possible deployment scenarios and network/UE requirements. This contribution identifies possible other solutions for FDD-TDD joint operation based on the identified scenarios 1, 2, 3, and 4. 
2. Joint FDD-TDD operation
2.1 Motivation to joint operation
For operators with both FDD and TDD spectrum, it is crucial to identify efficient mechanism(s) such that both spectrum resources can be fully utilized to improve system performance and user experience while UEs are capable of both FDD and TDD. 

Under current CA features, FDD CCs can be aggregated only with FDD CCs and TDD CCs can only be aggregated with TDD CCs. For UEs capable of both FDD and TDD within operation network with both FDD and TDD, joint operation provide best utilization of UE, network, and spectrum resources. 
Carrier aggregation (CA) offers means to increase the peak data rates and throughput by aggregating. Efficient TDD and FDD spectrum usage and utilization of different technologies jointly are further increase potential for supporting higher data rates and throughput. 
In addition to seeking high data rates and throughput, joint operation can also have other motivation, such as: 

· Measurement assistance, e.g. for mobility

· Control overhead reduction, i.e. controls aggregated on one of TDD and FDD

· Pure data pipe for spectral resource flexibility and dealing with burst data demand
2.2 Joint FDD-TDD operations other than CA
Other than CA, application-layer aggregation of TDD and FDD with multi-streams is one of possible operations . 

A. Measurement assistance

Moreover, in scenario #2, #3, and #4, for example, F2’s coverage is limited [3]. While a UE is camping on F2 in TDD as PCell and only a FDD system in F1 is are available in that neighbourhood. UE’s TDD module can’t find any other TDD neighbour cells nearby. In case UE’s FDD module can be used for neighbour cell candidates, UE can reselect or handover to FDD in F1 smoothly with dropping call or out of coverage. 
B. Control overhead reduction
The idea is simply gather controls information and transmit only from one of TDD or FDD carrier. The other FDD or TDD module can be turned off till there is data to transmit or receive. Further feasibility study will be needed it is in operations or UE manufactures’ interest.
C. Pure data pipe
The idea is to make use of radio resource of another TDD carrier directly for its own FDD channel transmission. No or very few control on the data pipe in perspective of FDD transmission. 

3. Conclusions

This contribution identifies possible other solutions for FDD-TDD joint operation based on the identified scenarios 1, 2, 3, and 4. 
In addition to seeking high data rates and throughput, joint operation can also have other motivation, such as: 

· Measurement assistance, e.g. for mobility

· Control overhead reduction, i.e. controls aggregated on one of TDD and FDD

· Pure data pipe for spectral resource flexibility and dealing with burst data demand
Further feasibility study is needed if these are in operators’ interest.
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