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1 Introduction
In previous RAN1 meeting [1], the following agreement were reached:
Agreement:
For a new enhanced design of NR-U PRACH in addition to the Rel-15 design (sequence length of 139) further discussion is limited to the following options
· ZC sequence of the following lengths
· 15 kHz: Choose one of L_RA=[571, 1151]
· 30 kHz: Choose one of L_RA=[283, 571]
· Repetition of Rel-15 PRACH sequences in frequency domain with potentially some mechanisms to improve the cubic metric
· Consider one of 2 and 4 repetitions for 30 kHz and one of 4 and 8 repetitions for 15 kHz
· Note: Decision will be based on previously agreed evaluation metrics, capacity per cell (i.e., number of preambles per RACH occasion and number of RACH occasions) for the same time and frequency resources, specification impact and implementation complexity.
· Note: Companies should state any deviations in assumptions from the agreed evaluation assumptions.

And some topics are also under discussion in [2]. In this contribution, we discuss the PRACH design for NRU. 
2 Discussion on PRACH design for NR-U
For PRACH root sequence, auto correlation, cross correlation and CM/PAPR have influence on preamble detection. For auto correlation, as one principle that each RE has constant power, the mapping on frequency resource rather than frequency sample sequence decides auto correlation. Non-continuous mapping has lobe peak which will reduce detection performance. ZC sequence is adopted in NR as PRACH sequence and DMRS sequence for DFT-s-OFDM. The cross correlation and CM/PAPR of ZC sequence stand the test on LTE and NR system. The design of new length of ZC sequence impacts cycling shift design and logic numbering of root sequence. However, the design principle is the same as legacy NR ZC sequence that not much effect will introduced. 
As for the length of new ZC sequence, length 1151 is about 96 RBs for 15 kHz. It satisfies OCB requirement as a simple way. Similarly, for 30 kHz the length of sequence is better to choose 571.
Proposal 1: For a new enhanced design of NR-U PRACH, ZC sequence of length 1151 for 15 kHz and ZC sequence of length 571 for 30 kHz are proposed.
	For one root ZC sequence, cycling shift can be introduced and different cycling shift of one root ZC sequence means different PRACH sequence. The window/step of cycling shift is NCS defined for Rel-15 NR. The design and configuration of NCS consider the round trip delay of the cell, i.e. NCS determines the cell size. For NRU PRACH, as proposed new length of ZC sequence, NCS should also be designed.
	We can re-design new length of ZC sequence as what have done for length 139 and length 839. Meanwhile, the new PRACH may coexist with legacy one. For NCS design of new length, it’s beneficial that the NCS of time domain window is similar as that of legacy length, i.e. 139. In this way, only one zeroCorrelationZoneConfig value regardless of ZC sequence length could be indicated to UE.
Proposal 2: For NCS design of new length, it’s beneficial that the NCS of time domain window is similar as that of legacy length, i.e. 139.
3 Summary
In this contribution, we have the following proposals:
Proposal 1: For a new enhanced design of NR-U PRACH, ZC sequence of length 1151 for 15 kHz and ZC sequence of length 571 for 30 kHz are proposed.
Proposal 2: For NCS design of new length, it’s beneficial that the NCS of time domain window is similar as that of legacy length, i.e. 139.
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