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1.
Introduction
In RAN4#44bis meeting, a proposal on GAP length design for E-UTRA TDD type 2 was presented in [1] and a gap length of 6.35ms was proposed for E-UTRA TDD type 2[2]. Subsequently In RAN#37 meeting, it is agreed to optimise E-UTRA TDD system based on the frame structure type 2 [3]. And the optimised TDD frame structure was approved in RAN1#51 meeting [4]. So the GAP length for E-UTRA TDD should be re-assessed. Based on the new frame structure, this document further discusses the gap length design for E-UTRA TDD.
2.
Discussion
2.1 The frame structure of TDD

The new frame structure of E-UTRA TDD is illustrated in Figure 1.
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Figure 1  the frame structure of E-UTRA TDD

One radio frame is composed of two half-frame. Each 5ms half-frame is divided into eight slots of duration 0.5ms each and three special fields: DwPTS, GP and UpPTS. Two consecutive o.5ms slots form a 1ms subframe. The length of DwPTS+GP+UpPTS is 1ms.

The number of symbols per 1ms subframe and the CP length are the same as for FDD. 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 the DwPTS). Synchronization signals transmitted with 5ms periodicity.

2.2 Gap length for inter-frequency measurements

As discussed previously[1][2], the time period for UE to settle on and re-turn from an inter-frequency carrier is assume as 0.5ms. 

For the new TDD frame structure, the P-SCH is transmitted in the first OFDM symbol of the DwPTS, and the S-SCH is transmitted in the last OFDM symbol of sub-frame 0. They are two consecutive OFDM symbols. The periodicity of E-UTRA TDD synchronization channels (P-SCH/S-SCH) is an half frame (5ms).

Assuming inter frequency cell is unsynchronized with serving cell. Gap for inter frequency measurements may start at any location of inter frequency cell. For measuring reliably in target cell, the gap length is at least half frame plus two OFDM symbol length (0.167ms), and adding frequency switching time. The needed gap length is 5 + 0.167 + 0.5ms = 5.667ms. For scheduling configuration, it is reasonable that the gap length for inter-frequency measurements is integer times of 1ms for new TDD frame structure. It is illustrated as Figure 2.
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Figure 2  Illustration of gap for E-UTRA TDD Inter-frequency monitoring

So it is proposed to use 6ms as a working assumption for monitoring E-UTRA TDD inter-frequency cell. 
2.3 Gap length for LCR TDD measurements

For E-UTRA TDD UE monitoring LCR TDD of UTRA, it needs to read DwPTS and midamble of TS0. The UE firstly synchronises with neighbour LCR TDD cell by reading DwPCH and then measures the P-CCPCH RSCP by the midamble in TS0. The P-CCPCH is transmitted every 5ms. So the gap length for E-UTRA TDD UE monitoring LCR TDD is at least a half frame plus the midamble length (144chips = 0.1125ms) and switching time. Then the gap length for monitoring LCR TDD is at least 5ms + 0.1125ms + 0.5ms = 5.6125ms. It is illustrated as Figure 3.
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Figure 3  Illustration of gap for E-UTRA TDD monitoring LCR TDD
Considering the scheduling granularity, it is proposed to use 6ms as working assumption for monitoring LCR TDD.
3.
Conclusion
This contribution further discussed the Gap length design for E-UTRA TDD monitoring IF and IRAT cells. According to the above discussion, the gap length of 6ms can be used for E-UTRA TDD monitoring E-UTRA TDD and LCR TDD system. Further more, according to the discussion in [5] 6ms is feasible for monitoring E-UTRA FDD, UTRA FDD and GSM. So it is proposed to use 6ms GAP length as working assumption for the following TDD related cases,
· E-UTRA TDD UE monitors inter-frequency E-UTRA TDD cells
· E-UTRA TDD UE monitors LCR TDD cells

· E-UTRA TDD UE monitors GSM cells

· E-UTRA TDD UE monitors E-UTRA FDD cells

· E-UTRA TDD UE monitors UTRA FDD cells

· E-UTRA FDD UE monitors E-UTRA TDD cells
· E-UTRA FDD UE monitors LCR TDD cells

The gap periodicity is assumed to be a multiple of 10ms.
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