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Discussion
1 Introduction

In RAN #63, couple of contributions were submitted, proposing to study the feasibility of flexible resource utilization for traffic adaptation for LTE FDD [1][2]. The main idea of the proposal is to consider utilization of underutilized uplink resources for downlink transmission in consideration of data traffic explosion and the limited available spectrum. During the presentation, it was commented that regulatory aspects should be checked before commencing the study in 3GPP to check whether the proposal is compliant with current regulation. We have performed some preliminary studies on the regulatory aspects for several countries to investigate whether it would be possible to apply the proposed mechanism without violating the regulation. In this contribution, we provide preliminary findings of our studies on regulation aspects for some countries and then provide two alternative methods to achieve flexible resource utilization for LTE FDD system

2 Study of regulatory aspects in relation to flexible resource utilization for LTE FDD
We have performed some preliminary studies on regulatory aspects of several countries in relation to flexible utilization of uplink spectrum for LTE FDD system. It should be noted exhaustive studies have not yet been done and findings from exhaustive studies may reveal some more countries where flexible resource utilization of UL spectrum can be directly applied.
For Korea and Japan [3][4], regulation seems to enact provision of different modulation scheme that should be utilized over different frequency ranges in paired frequencies allocated for LTE FDD. More specifically, SC-FDMA is labeled as modulation scheme for UL spectrum while OFDM is regulated in DL spectrum in paired frequency spectrum used for LTE FDD. Therefore, utilization of pure DL transmission scheme based on OFDM modulation scheme in UL spectrum would violate the current regulation in Korea and Japan.
For Europe, EU regulates type of devices that can transmit on uplink and downlink spectrum respectively for paired frequencies [5-7]. In case of 3.5GHz spectrum, certain country in Europe seems to give leeway to operators to select duplex scheme to be used in the same band spectrum. Though it does not mean flexible use of FDD UL spectrum, it is worthwhile to mention the harmonized band plan between FDD and TDD. 
For U.S [8], WCS (Wireless Communication Service) spectrums are defined as duplex-neutral bands where regulation does not specify which device (eNB or UE) is allowed to transmit in which frequencies. Instead, only the emission-related regulations are defined for eNB and UE transmissions, respectively. This implies that eNB can transmit signals in any frequency within these bands as long as the emission caused by its transmission is compliant with the regulations. Examples of such frequencies are US 700MHz bands, the band of 2305~2360MHz, etc.  Therefore, the regulation in US seems to allow eNB transmission in UL spectrum at least in some frequency bands.

3 Two alternative solutions for flexible resource utilization for LTE FDD system
In this section, two solutions that can be utilized for flexible resource utilization for LTE FDD system are proposed.

Solution 1) Configuration of a TDD cell in UL band
The first solution is to extend the concept of eIMTA (Enhanced Interference Mitigation and Traffic Adaptation) which is now being specified for TDD in Release 12 to FDD. Conceptually, it is equivalent to configuring a new TDD serving cell on UL band as delineated in Figure 1. eNB transmission in UL band will use the current DL signal/channel format in this solution. As explained in the previous section, application of this alternative would be possible only for some paired frequencies in certain countries that don’t have any regulation issue. According to the preliminary regulation studies, U.S is the only country that allows the first alternative for flexible resource utilization for LTE FDD.  However, it might be worthy of further scrutiny to check if there are other countries where utilization of first alternative can be allowed. Depending on the findings, it can be decided whether to continue the work in 3GPP for alternative 1.
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Figure 1. First solution for flexible resource utilization for LTE FDD system
Solution 2) UE reception of UL signal format in UL band
In this solution, a network device (referred to as “device X” below) transmits user traffic using UL signal/channel format in UL band and the relevant UE receives this signal. The device X is directly connected to the network via fast backhaul link like RRH, connected via wireless link like wireless relay node, or it can be installed within the eNB. From the regulation point of view, utilizing UL band by this solution is the same as UL backhaul transmission from a LTE type 1 relay node (illustrated in Figure 3) in the sense that a network device transmits UL signal in UL band; the only difference is that a UE now needs to receive UL signal in UL band. We note that Rel-12 D2D in a FDD cell uses UL signal format in UL band, so at least D2D-capable UEs are already equipped with such UL signal reception capability. Also, there should be no regulation issue in UE’s receiving UL signal in UL band because this behavior is already necessary for D2D.
[image: image2.emf]eNB

UE

Device X

Network 

connection

DL band: Serving cell with 

FDD DL format

UL band: Network 

transmission with 

FDD UL format


Figure 2. Second solution for flexible resource utilization for LTE FDD system
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Figure 3. UL transmission from a type 1 relay node

4 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 regulation issues to allow eNB transmission on UL resource (and potentially recommendations)
· Study feasibilities and benefits of alternative solutions for dynamic DL/UL resource allocation and mechanisms of dynamic allocation in relation with the results from regulation studies

· Study coexistence issue among operators including the case where synchronization is not assumed among inter-operator FDD carriers

· 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#65 or RAN#66. 
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