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Introduction
At the RAN1#86 meeting, numerology aspects of PRACH were proposed [1], [2]. In this contribution, we share our views on numerology for PRACH preamble.
Discussions
[bookmark: OLE_LINK1]For PRACH preamble design, the following requirements are important.
· Coverage
· Multiplexing capacity
· Detection probability
In the LTE, we have already specified Zadoff-Chu sequence based RACH preamble design and it is a good design to satisfy these requirements for sub-6GHz frequency range. Therefore, design of RACH preamble in LTE should be the baseline. 
Proposal 1:
· Design of RACH preamble in LTE should be a basic RACH preamble

For higher frequency (i.e. over-6GHz), multi-beam operation should be considered. In LTE system, there are 5 preamble formats and each preamble sequence of these preamble formats occupies 1 ms or 2 ms (with CP interval and guard time interval). Then the structure of preamble for multi-beam operation can be 2 alternatives as below:
Alt 1: same preamble length with single-beam operation
Alt 2: shorter preamble length than single-beam operation
Figure 1 shows an example of random access preamble transmission with beam sweeping operation. By adopting Alt. 1 as shown Figure 1 (b), same detection performance with LTE system can be expected with small specification impact. On the other hand, sweeping time depends on the number of beams and it may cause large overhead.
In the case of Alt. 2 as shown in Figure 1 (b), the sweeping time for preamble transmission can be reduced from the case of alt 1 and it may be same with single-beam transmission. To reduce the preamble length, there are several approaches such as reducing the length of preamble sequence and/or wider subcarrier spacing. These may cause some impacts and how to apply the shorter preamble length should be carefully considered based on the required number of beams, required sweeping time, required CP length and guard time, required timing error and so on.
Proposal 2:
· Shorter preamble length should be studied for RACH preamble to support multi-beam operation
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Figure 1. Example of random access preamble structure

Conclusion
In this contribution, we have the following proposals:
Proposal 1:
· Design of RACH preamble in LTE should be a basic RACH preamble
Proposal 2:
· Shorter preamble length should be studied for RACH preamble to support multi-beam operation
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