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1 Introduction

The following agreements regarding PRACH in eLAA have been made in RAN1#84:

· Contention based PRACH transmission on LAA Scell is not supported in Rel-14

· Non-contention based PRACH transmission on LAA Scell is supported in Rel-14 subject to LBT

· FFS: PRACH duration up to 1ms is supported

· FFS: A UL transmission burst containing PRACH without other UL channel immediately follows a single idle observation interval of at least 25 microseconds
· FFS: new PRACH waveform

This document discusses some further aspects regarding the minimum bandwidth requirements.
2 PRACH bandwidth in eLAA
The PRACH in LTE occupies only 6 PRB; however it may be necessary to occupy a much wider bandwidth in order to avoid the channel to be seen as vacant by other unlicensed carrier contenders. It may be necessary to modify the PRACH to occupy at least 5 MHz (25 PRBs) to satisfy the occupied bandwidth requirement. This might be achieved by e.g. repeating the 6 PRB PRACH sequence a sufficient number of times in the frequency domain, or by adopting a longer Zadoff-Chu sequence that inherently occupies the larger bandwidth.
Observation 1: The current PRACH occupies 6 PRB in frequency domain. It may be necessary to widen the PRACH transmissions to a bandwidth of 5 MHz or more.
Spreading the PRACH in frequency domain

In order to occupy a larger bandwidth by PRACH, one solution is to extend the ZC sequence length until the desired bandwidth is filled. The current ZC sequence length is 839 to obtain a prime number smaller than 864; In order to fill 80% of a 5 MHz chunk, a prime number smaller than 3312
 should be chosen for the sequence length, filling 23 PRBs; to fill 80% of 20 MHz, likewise a prime number smaller than 12816
 should be chosen for the sequence length, filling 89 PRBs.
Repeating the PRACH in frequency domain
Instead of extending the ZC sequence length, a simple alternative would be the repetition of the current PRACH (filling 6 PRBs) in the frequency domain until the desired bandwidth is occupied.

While this is a very simple way, the potential drawbacks compared to extending the ZC sequence length are:

· An increased PAPR/CM

· A slightly larger bandwidth might be occupied, as the number of PRBs would be a multiple of 6; therefore to fill 80% of 5 MHz, 24 PRBs would be occupied, while 90 PRBs.

Overall, we think both methods are worth to be further considered for eLAA.

Proposal 1: A widened PRACH bandwidth could be achieved by repetition of the current PRACH in frequency domain, or by extending the corresponding Zadoff-Chu sequence to occupy a larger bandwidth.
� Some examples are: 3217, 3221, 3229, 3251, 3253, 3257, 3259, 3271, 3299, 3301, 3307





� Some examples are: 12703, 12713, 12721, 12739, 12743, 12757, 12763, 12781, 12791, 12799, 12809
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