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1. Introduction
LTE currently supports two frame structures for TDD. At RAN#37, RAN1 was tasked to investigate the possibility for a single optimized TDD mode [1], and RAN1#50bis, a set of optimization areas were agreed as the way forward for a single TDD frame structure based on FS2 [2]. The areas were 
· Coexistence (with TD-SCDMA as well as TD-CDMA)
· UL coverage, 

· DL-UL guard flexibility, 

· RACH reliability,
· Overhead reduction, and
· Simplification for dual mode FDD/TDD equipment.
Below, a proposal for an optimized frame structure based on FS2, addressing all the above optimization areas, is proposed. In addition, it is proposed to have further work on TDD operation including (but not limited to) control channel design and beamforming.
2. Proposal

The proposed frame structure for LTE TDD is illustrated in Figure 1 and has the following characteristics:
· Each 5 ms half-frame is divided into eight slots of duration 0.5ms each and three special fields: DwPTS, GP and UpPTS.
· Two consecutive 0.5 ms slots form a 1 ms subframe.

· The length of DwPTS+GP+UpPTS is 1 ms

· The lengths of the special fields are configurable with higher layer signaling

· Minimum DwPTS duration is 1 OFDM symbol

· Maximum possible guard period (if short RACH and sounding in UpPTS is not configured) is 13 OFDM symbols (normal CP length) or 11 OFDM symbols (extended CP length)

· The number of configurations should be kept small

· The number of symbols per 1ms subframe and the CP length are the same as for FDD.

· Synchronization signals

· Primary synchronization signal transmitted in the first OFDM symbol of the  DwPTS 

· Secondary synchronization signal transmitted in the last OFDM symbol of subframe 0 (immediately preceding to the DwPTS)

· Random access 

· Short and long preambles supported

· Two OFDM symbols in UpPTS used for the short random access preamble

· Long random access preambles transmitted in a 1 ms uplink subframe

· Layer 2 always sees 64 preambles

· DwPTS

· Resources not used for synchronization signals can be used for data, reference signals and control signaling

· UpPTS

· Resources not used for random access can be used for data and reference signals (sounding and/or demodulation reference signals)
· No PUCCH is transmitted in UpPTS

· 5 and 10 ms switch-point periodicity supported

· For 10 ms periodicity, GP and UpPTS exist only in one of the two half-frames in a radio frame

· Synchronization signals transmitted with 5 ms periodicity, regardless of the switch-point periodicity
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Figure 1: Proposed TDD frame structure.
3. Conclusion
It is proposed to adopt the frame structure in Section ‎2 as the single LTE TDD frame structure based on FS2. 
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