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1 Introduction

At RAN WG1 #41bis meeting, we proposed an adaptive dual cyclic timeslot structure aimed at the application of 1ms sub-frame structure for E-UTRA systems. At RAN WG1 #42 meeting, we give two sub-frame structure designed for 0.5ms TTI length to meet the 10ms latency requirement of E-UTRA [1,2]. This text proposal is put forward for E-UTRA on the basis of these two proposals listed in references [1,3].
2 Text proposal for TR 25.814
---------------------------------Start of Text Proposal--------------------------------------------

9.1.1.2
Multiplexing including pilot structure

The basic sub-frame structures for the uplink transmission are given in Figure 9.1.1.2-1 using two and three guards and pilots respectively. In order to easily detect a sub-frame, a tail is put on the end of each sub-frame. Whether G/D1 can be used as guard or data is dependent on UE velocity and the used of frequency domain equalization (FDE) receiver or iterative receiver.
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Figure 9.1.1.2-1 Sub-Frame Structures with two and three guards and pilots

In each sub-frame, prior to a pilot P is a cyclic guard G, whose length should be no shorter than the maximum channel delay spread and no longer than that of the pilot sequence. The guard and pilot sequences are the same for above two sub-frame structure; while for sub-frames corresponding to high and low data rate transmission scheme, they are different. It is worth noticing that prior to each pilot sequence there is the cyclic guard that is useful for channel estimation, while prior to a segment consisting of user data D, and the subsequent cyclic guard G and pilot sequence P, there is also a "cyclic guard" (G+P), which could be helpful for the detection of the transmitted signal. At the end of each sub-frame, there is a tail to ease the sub-frame synchronization between different users, which share the same sub-carrier.
The pilot sequences here are constructed from a cyclic orthogonal sequence, which is orthogonal to its cyclically shifted versions. In this proposal the pilot sequence length is power of two and the pilot sequence equals to the basis vector of FFT transform, so fast algorithm can be implemented. 
With the use of a cyclic orthogonal sequence, optimal LS channel estimation in the sense of MMSE can be obtained. In addition, with the above sequences and the decomposition of the pilot matrix, a fast channel estimation algorithm with low complexity can be obtained.
---------------------------------End of Text Proposal---------------------------------------------
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