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1 Introduction
At the 3GPP TSG RAN #60 meeting a new WI “LTE TDD-FDD Joint Operation” was agreed to specify TDD-FDD Carrier aggregation and to start studying solutions to enhance LTE TDD-FDD joint operation depending on the outcome of the initial scenario evaluation phase of the work item. 
This contribution provides a text proposal for TDD-FDD joint operation including

· scenario and requirement
· possible potential solutions other than LTE TDD-FDD carrier aggregation
-------------------------------------------Start text proposal----------------------------------------------------------

4
Scenarios and requirements
4.1
Scenarios

4.1.1
Deployment scenarios

The TDD - FDD joint operation would consider the following deployment scenarios: 

· FDD+TDD co-located (CA scenarios 1-3), and FDD+TDD non-co-located with ideal backhaul (CA scenario 4)

· FDD+TDD non-co-located (small cell scenarios 2a, 2b, and macro-macro scenario), with non-ideal backhaul, subject to the outcome of the non-ideal backhaul related study items where relevant. 
4.1.2
Backhaul assumptions
The candidate backhaul condition supporting TDD - FDD joint operation is described in [1]. A categorization of non-ideal backhaul, and good to ideal backhaul based on operators input can be considered. 
4.1.3
Carrier frequency related assumptions

The following combination of TDD and FDD spectrum supporting TDD and FDD joint operation can be considered, 

· Carrier frequency of TDD is far away enough from joint operated FDD carrier frequencies 
· Carrier frequency of TDD is near the UL band of joint operated FDD

· Carrier frequency of TDD is near the DL band of joint operated FDD

· Carrier frequency of TDD locates between the UL band and DL band of joint operated FDD
Additionally, the following situation may be assumed taking into account UE roaming case,

· The carrier frequency of TDD above is defined as FDD in different region, and
· The carrier frequency of FDD above is defined as TDD in different region
· In one case, a UE could be signalling the capability that it supports this frequency (band X) for FDD and the same frequency (band Y) for TDD.
4.2
Requirements

4.2.1
Prerequisite of TDD - FDD joint operation

UEs supporting FDD - TDD joint operation shall be able to access both legacy FDD and legacy TDD single mode carriers.
Legacy FDD UEs and UEs supporting FDD - TDD joint operation may camp on and connect to the FDD carrier, which is part of the jointly operated FDD/TDD network.
Legacy TDD UEs and UEs supporting FDD - TDD joint operation may camp on and connect to the TDD carrier, which is part of the jointly operated FDD/TDD network.
Network architecture enhancement in order to facilitate FDD - TDD joint operation, e.g., for non-ideal backhaul, can be considered. Keeping the minimum network architecture change is still of interest from operators’ perspective.
4.2.2
Terminal requirements

Solutions can be considered which support UEs which do not have one or more of the following capabilities, as well as solutions which require one or more of these capabilities:

· simultaneous reception on FDD and TDD carriers (i.e. DL aggregation)

· simultaneous transmission on FDD and TDD (i.e. UL aggregation)

· simultaneous transmission and reception on FDD and TDD (i.e. full duplex) 

4.2.3 Network requirements
<Editor’s Note:  FFS whether the case of FDD and TDD being non-synchronised is supported for non-ideal backhaul>
4.2.4
Performance requirements

The following benefits can be considered for TDD - FDD joint operation,
· UE throughput
· The UE can achieve higher throughput by simultaneously receiving and/or transmitting from both TDD and FDD carrier.
· Load balancing
· UE can experience higher throughput by using lower loaded carrier.
· Network can utilize the resource more efficiently between TDD and FDD carrier.
· Coverage / Mobility

· It is of interest from operators’ perspective that the carrier with lower carrier frequency provides sufficient coverage / mobility while another carrier with higher carrier frequency is used to improve throughput offloading, which may also provide mobility robustness.
· Network capacity
· It would be desirable from the Operator perspective to increase the frequency utilization.
5
Potential TDD-FDD joint operation solutions
<Editor’s Notes: This section identify possible other solutions for FDD-TDD joint operation in addition to LTE TDD-FDD carrier aggregation according to the agreement in RP-130888>
5.1
Dual connectivity
The definition and applicable scenarios for dual connectivity deployments is described in [2] and the Applicable scenarios and potential L1 spec impacts of dual connectivity are discussed in [1]. Basically, the dual connectivity may be designed to be applicable regardless of the combination of duplex modes (i.e., FDD+FDD, TDD+TDD, and TDD+FDD).
If it is decided to specify dual connectivity as a result of the RAN2 small cell enhancement SI[3], and it is decided to support a solution that is not based on CA for TDD-FDD joint operation, then it would be desirable that the dual connectivity feature would be designed to support TDD-FDD dual connectivity in the applicable scenarios, in addition to TDD-TDD and FDD-FDD dual connectivity. 

6
Conclusions and recommendations
· The LTE TDD-FDD carrier aggregation solution according to the agreement in RP-130888 is identified for TDD-FDD joint operation solution in case ideal-backhaul is assumed.

· If it is decided to specify dual connectivity as a result of the RAN2 small cell enhancement SI, and it is decided to support a solution that is not based on CA for TDD-FDD joint operation, then it would be desirable that the dual connectivity feature would be designed to support TDD-FDD dual connectivity in the applicable scenarios, in addition to TDD-TDD and FDD-FDD dual connectivity. 
· Identify whether there are any relevant scenarios and requirements that are not satisfied by the above two bullets, and if so, identify appropriate solutions. 
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