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1 Introduction

It was agreed in RAN1 that there are multi PRACH resource in TDD system.
This document discusses the method to improve the efficiency of Dedicated RACH Preamble (DRAP) usage in TDD system. 

2 Discussion
There is only a few subframes can be used for PRACH since the uplink time-frequency resource is limited in a radio frame in TDD system, and it is unlike the FDD system, in which maybe every subframe in a radio frame can be used for PRACH.
An overload condition on the non-contention based RACH resources can occur due to there is a high rate of handovers into the cell. When overload occurs, the system performance will degrade. We consider that the improvement of efficiency of DARP usage is helpful for mitigating the overload occurrence.
One possible solution is split the RACH opportunities for more UEs for one DRAP in non-contention-based random access. E.g., PARCH#1 is reserved for UE-1, and PRACH#2 is reserved for UE-2. It is obvious that the efficiency of PRACH resource has been improved. 
However this may introduce some delay in FDD since there is only one frequency layer for PRACH. For example, as shown in figure 1, let us assume there are two RACH opportunities in one radio frame. For FDD, maybe they are located in subframe #1 and #6, indicated as PRACH#1 and #2. For TDD with 10 ms period frame structure and two PRACH resource (i.e., two different frequency layers), maybe they are two UpPTS, and indicated as PRACH#1 for frequency layer 1 and PRACH#2 for frequency layer 2.
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Figure 1 An example with two RACH opportunities in 10ms for FDD and TDD.

For FDD, if the UE-1 is restricted to access in PRACH#1, i.e., PRACH#2 reserved for another UE-2, which may introduce 5ms additional delay if the UE-1 missed PRACH#1.

However, for TDD, if UE-1 missed the PRACH#1, it will missed PRACH#2 too at the same time.
Therefore, the drawback of split RACH opportunity for different UE in TDD is not existed as in FDD.
Proposal: For TDD, it is suggested that the PRACH resource in different frequency layer could be used for more that one UE to improve the efficiency of PRACH resource.
3 Conclusion
Proposal: For TDD, it is suggested that the PRACH resource in different frequency layer could be used for more that one UE to improve the efficiency of PRACH resource.
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