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Discussion
1 Introduction

Typically, Frequency Division Duplex (FDD) bands are defined as the symmetric paired spectrum for DL and UL respectively, whereas the ratio between uplink and downlink traffic changes over the time. According to [1, 2], some measured traffic ratio between DL and UL would be around than 4:1 ratio and with the increased portion of video data for mobile traffic (2/3 by 2018 by [2]), the ratio between DL and UL would be increased further. This implies that uplink resource can be fairly underutilized for the paired spectrum usage of FDD. Considering drastic traffic explosion [2] and the limited available spectrum, mechanisms to utilize the underutilized uplink resources should be considered. Furthermore, dynamic DL/UL traffic ratio should be also effectively addressed. This contribution discusses dynamic resource split between DL and UL for traffic adaptation in LTE FDD, and proposes a study item work scope for the further discussion and consideration. 
2 Backgrounds
A dynamic traffic adaption method has been studied for LTE Time Division Duplex (TDD) in Rel-11 [3] and the corresponding specification work is going on in Rel-12 [4]. During the study and specification work, it was concluded that it is beneficial to dynamically allocate radio resource to DL and UL in adaptation to the traffic situation. It is straightforward that the same issue should be handled for FDD case as well where we expect similar benefits can be achieved by allowing reconfiguration of DL/UL resources. For FDD, the expected benefits can be even higher compared to TDD as TDD has been able to offer various DL/UL configurations to address DL/UL traffic asymmetry in a static manner since Rel-8 whereas FDD does not offer any means to effectively allocate the DL/UL resource split. 

Dynamic DL/UL resource allocation in FDD in DL heavy traffic situation naturally implies that the eNB transmits DL data to the UE via UL spectrum. This new operation may have several issues respect to coexistence, the regulation, and UE implementation.

The coexistence was an important issue in the study of dynamic resource allocation in TDD and it was concluded that, with proper interference mitigation methods, the coexistence issue in doing such dynamic resource allocation can be resolved at least in some network deployment scenarios. The main coexistence issue would be to handle eNB-to-eNB interference and UE-to-UE interference which are caused by misalignment of transmission link directions. Since those interference characteristics would be independent of the deployed duplex mode, we consider the study results of TDD dynamic resource allocation could address potential coexistence issues in case of FDD as well to some extents. Some new scenarios can be studied additionally for FDD case, for example, to incorporate asynchronous cell deployments.
There was a proposal to allow eNB’s transmission in UL spectrum in the context of the study on Rel-10 relaying operations [5]. Discussion took place with regard to regulatory issues and the conclusion was that a number of potential regulatory issues are identified but it was not able at that time, due to the lack of time, to decide to which extent these issues can be resolved and the how long this might take as those identified issues are generally national or regional in nature [6, 7]. Thus, the regulatory issue would be one of the important areas in studying Dynamic DL/UL resource split in FDD.

In order to receive eNB’s transmission via UL spectrum, the UE needs be equipped with the receiver functionality in UL spectrum. As it was agreed to use UL spectrum for device to device (D2D) operations [8], at least a D2D-capable UE will implement this receiver functionality which will address concerns on the UE implementation complexity to some extent.
3 Proposals
In order to study the feasibility and benefits of dynamic DL/UL resource allocation for traffic adaptation in LTE FDD, we propose a new study item in Rel-13 with the scopes including;
· Identify candidate bands and use-cases to apply dynamic DL/UL resource allocation 
· Identify regulation issues to allow eNB transmission on UL resource (and potentially recommendations)
· Study coexistence issue among FDD operators including the case where synchronization is not assumed among inter-operator carriers

· Study feasibility and benefits of dynamic DL/UL resource allocation and mechanisms of dynamic allocation
· Study necessary interference mitigation techniques
Considering the overloaded workload situation with on-going/new Rel-12 WIs/SIs, we propose to start the SI led by RAN1 in either RAN#64 or RAN#65. 
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