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Introduction

In this contribution, we propose the RACH timing in LTE TDD from simplicity, clean specification, easy implementation and to some extend commonality between FDD and TDD perspective. 

TDD Frame structure

The agreed optimized TDD frame structure is copied below in Figure 1 for easy reference.
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Figure 1 optimized single TDD frame structure

It was agreed also to have 2wo OFDM symbols in UpPTS used for the short random access preamble in addition to the normal and extended RACH (i.e. RACH preamble format 0-3), while the exact short RACH format parameters is to be defined further.
RACH Transmission timing
The RACH transmission timing in terms of the timing relation between downlink and uplink may have not been clearly defined yet or required to be re-affirmed in the current specification after agreeing on the single optimized TDD frame structure. To proceed to specification progress, we try to propose here a simple and clean RACH transmission timing which takes also commonality with FDD and easy implementation into consideration.
Though the RACH transmission timing for FDD has not been defined, there seems to be highly consensus from previous email reflector discussion that to have the RACH burst transmission starts at the boundary of UL subframe under UE timing.

For TDD, since RACH format 0, 1, 2, and 3 are same as FDD, it is natural to have exactly same RACH transmission timing for those formats as for FDD. For RACH format 4 which is shorter than other formats and used only for TDD, the situation might be slightly different. As proposed in [2] and [3], the short RACH (i.e. format 4) are transmitted at the end of UpPTS and preferably contains CP and GT at beginning and end of RACH burst respectively, the RACH transmission timing could then be defined so that the RACH burst transmission end at the boundary of UL subframe under UE timing. The start of the RACH burst transmission will then be subjected to the exact length of RACH format 4, e.g. the RACH burst transmission starts from TRA TS before UL boundary if RACH burst length including CP and GT is TRA.
Conclusions

We have proposed to define or re-affirm the RACH transmission timing to use UL boundary under UE timing as reference. Depending on the configured RACH format, the RACH burst transmission shall:

· Start from the boundary of UL subframe under UE timing, if RACH format 0-3 is configured

· End at the boundary of UL subframe under UE timing or equally starts from TRA TS before UL boundary, if RACH format 4 is configured. 
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