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1 Introduction

TDD systems have various own features which can be differentiated from FDD mode [1]. In this contribution, we present and discuss application areas in which TDD mode is preferred to FDD.
2 Application of TDD mode
2.1 Multi-hop Relay 

Multi-hop cellular networks have been proposed as an extension to the conventional cellular network by combining the cellular infrastructure with the multi-hop relaying technology. Due to the potential of the multi-hop relay to enhance coverage, capacity and flexibility, the multi-hop cellular networks have been attracting considerable attention [2]-[5]. In addition, the multi-hop relay allows a rapid deployment of radio access network, in particular for the initial deployment phase, and also it is considered to be an interesting solution for reducing the cost of deploying and operating radio access network.
It is well-known that TDD mode is more suitable for the multi-hop cellular network, where additional radio resources are needed on the different hops on the route between Node-B and UE. In the TDD mode, the same frequency channel is used on both sides of the relay station. A certain part of frame capacity is dedicated to connect UE and relay station, and the rest is used to connect Node-B and relay station via a time multiplexing channel. One transceiver only is needed in a relay station, which results in cheap, small and energy-efficient relay stations. Whereas, in FDD mode, different carrier frequencies are used on links which a relay station is connecting. The two hops can be operated independently of each other at the cost of the increased complexity of the hardware and the frequency management. 
Meanwhile, as mentioned in [1], TDD systems in nature need a different requirement in latency than FDD. In particular, the requirement in the multi-hop cellular network should be determined in due consideration of an increase in latency due to the multi-hop relay. It therefore is noted that the latency requirement for the multi-hop relay TDD system should be relaxed than the single-hop FDD system. 
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Figure 1. Multi-hop Relay in TDD system

[image: image3.emf]F3

F2 F1

Relay Station 

(RS)

UE

Node-B

F4

(a) Multi-hop Link 

            
[image: image4.emf]Node-B 

à

 RS

RS 

à

 UE

RS 

à

 Node-B

UE 

à

 RS

F1

F4

time

F2

F3







Downlink

(b) Frame Structure







Uplink


Figure 2. Multi-hop Relay in FDD system
2.2 UE-to-UE Direct Communication
UE-to-UE direct communication can be defined as a communication among multiple end-users without relying on radio access network, as in [7]. The UE-to-UE direct communication in ad-hoc and self-organizing fashion is very helpful in a disaster area, where the network infrastructure has been destroyed, such as earthquake, tsunami or hurricane. 
Similar to the multi-hop relay case, the TDD mode agrees well with the UE-to-UE direct communication. In TDD systems, at any frequency band a UE is allowed to transmit and receive data. Hence, both Node-B-to-UE communication and UE-to-UE direct communication can easily be provided in TDD systems. On the other hand, in FDD systems, one of the two UEs communicating with each other should transmit data at a frequency within the downlink band from Node-B. Hence, RF circuits at UE should become more complex. It is also note that the same multiplexing/multiple access scheme is required on downlink and uplink for the UE-to-UE direct communication, so as to avoid an increased complexity of the hardware at UE. 
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Figure 3. UE-to-UE direct communication in emergency
3 Conclusions 
This contribution presents the applications which TDD is more suitable for. Flexibility in handling transmission and reception in TDD systems allows an easy extension to the enhanced network employing the multi-hop relay and/or the UE-to-UE communication. Hence, evaluation of LTE TDD systems needs to include the consideration of its further extension. In addition, for this reason, it is desirable to separate the description and the evaluation of FDD and TDD except for necessary common methodology and parameters.
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