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1. Introduction

With the diverse exploitation of spectrum in different countries, it is a fact that either it is difficult to find many more paired spectrums or there leaves a lot of unpaired spectrum unused. Therefore, how to use these valuable spectrums effectively and efficiently always puzzles the operators. TDD (Time Division Duplex) mode is right such a technique for exploiting spectrum efficiently, especially for scattered and unpaired spectrums. This has already been realized in UTRA TDD including high chip rate (HCR) and low chip rate (LCR) schemes. In China, 155MHz of spectrum has already been allocated for LCR TDD, so wide deployment of LCR TDD can be predicted. And there are already a large number of TDD licenses possessed by operators in the world. In general, TDD is important for higher flexibility of spectrum allocation to meet the requirement of operators. 
In this document, the commonalities between TDD and FDD systems are analyzed. TDD specific aspects are also considered. Since EUTRA-TDD system will certainly play an important role in LTE, it is vitally important to take a thorough discussion on these topics at current stage of the LTE study item.
2. Characteristics of EUTRA-TDD system

EUTRA-TDD system exhibits good performance in many ways. Some outstanding characteristics are as follows:

· TDD mode is more flexible in spectrum allocation. FDD requires not only paired bands but adequate duplex gap as well. As the bandwidth requirements become increasingly wider, it will be more and more difficult for one operator to obtain paired spectrum of such a wide bandwidth. Therefore, suitable spectrum for wideband communication is more likely to be allocated on an unpaired basis, in fact in some cases only available in unpaired bands. TDD is a much promised candidate for unpaired spectrum, even the only possible solution for fully unpaired spectrum. 
· TDD mode can flexibly support asymmetric services, for example by changing the proportion of UL and DL time in one frame. Many new services are asymmetric, and TDD is very suitable to support them.
· The system performance can be improved by virtues of TDD channel symmetry. Channel symmetry of TDD mode can be utilized for advanced techniques, such as link adaptation, MIMO, pre-equalization, etc., to improve either spectrum efficiency or power efficiency. Making use of channel symmetry, TDD is also advantageous as:
· Open loop adaptation and control can be realized with lower latency
· Signalling and control information can be simplified a great deal.
· Advanced techniques, such as MIMO, can be simplified.
· Better potential to realize Ad hoc transmission mode. It is much simpler and more practical to implement and exert the superiority of ad hoc transmission mode in TDD system.

3. Commonality between TDD & FDD and TDD Specific Aspects

Core technologies of TDD and FDD systems could be the same or very similar. Apart from common network architecture and higher layer techniques, most of physical layer techniques are also the same. Firstly, TDD and FDD could use the very similar MIMO and inter-cell interference coordination/mitigation technologies. Secondly, fundamental physical layer techniques are the same, such as coding and modulation scheme, MA scheme and its basic parameters as OFDMA sub-carrier spacing and sample rate at certain band width, AMC, HARQ .etc. The size of TFU (basic resource unit) of TDD is also close to that of FDD, enabling harmonized higher layers. Operators and device venders will benefit a lot from these commonalities.

On the other hand, there actually are some fundamental differences between TDD and FDD modes, especially on the air interface. TDD mode uses burst transmission, while in FDD mode the transmission is continuous. TDD operated in a single continuous spectrum, while FDD requires paired spectrum. In TDD guard period is needed between the transition from downlink to uplink, and its duration is determined by coverage requirements. These inherent differences bring diverse air interface signal processing and resource scheduling. So it is reasonable to have separate air interfaces optimized for TDD and FDD, for example frame structure and pilot design. 
4. Conclusion
Due to the complex allocation of spectrum resources, it is highly possible that more and more operators will own both TDD and FDD systems. Thus the requirement of maximum commonality between the two modes arises. As stated in above sections, TDD is important for operating in unpaired spectrum. LTE system in TDD mode should be efficient and competitive. The advantages and specific aspects of TDD should not be sacrificed for the commonality with FDD. What we mean for commonality is a system supporting optimization of both modes. A harmonization without thorough understanding of both commonality and difference between TDD and FDD will lead to low efficiency, or even introduce more options. This should be avoided in current stage of LTE discussion.
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