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Introduction
In RAN1#92, the following agreements were made regarding to the support of cell range at least 100 km [1]:

Agreement
1. For NPRACH range enhancements, 
0. New NPRACH numerology with 1.25 kHz subcarrier spacing with minimum hop distance of 1.25 kHz.
0. Only 800 us CP length is supported

In this contribution, we continue to discuss ways to extend random access to large cell up to 100km.

Discussion
For NPRACH preamble design for new format, i.e., 1.25kHz subcarrier spacing with minimum hop distance of 1.25kHz, it is preferable to reuse the existing design principle as much as possible. It is also desirable that the new NPRACH format to be roughly aligned with current NPRACH channel in both frequency and time domain for easy coexistence. The following figure illustrates one possible design. The top half figure is the current NPRACH structure. The bottom half shows the new NPRACH structure. For new NPRACH format, the new CP length is 800us and the sub-carrier spacing is 1.25KHz which is 1/3 of the current sub-carrier spacing. As shown in Figure 1, each symbol group consists of one CP and 3 symbols with a total length equal to 3.2ms which is equal to the two symbol groups of the current NPRACH format 1. Same as the legacy, each repetition consists of four symbol groups and the 3 levels of hopping with hopping distance are1.25KHz, 3.75KHz, and 22.5KHz respectively. The last two hopping distances in frequency are the same as current NPRACH channel. With this setting, one symbol group of the new NPRACH channel is roughly aligned with two symbol groups of current NPRACH in time domain. And they also align in frequency domain. The above numerology can support up to 120Km cell radius.  
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Figure 1. New NPRACH channel to support up to 120Km cell radius
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1. A symbol group of CP + 3 symbols.
1. One repetition consists of 4 symbol groups 
· The 3 levels symbol-group frequency hopping in a preamble with hopping distance are 1.25KHz, 3.75KHz, and 22.5KHz respectively
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In this contribution we presented our views on enhancements to the random access procedure to support large NB-IoT cell radius. We made the following proposals:
Proposal 1: For new NPRACH format with 1.25 kHz subcarrier spacing, 
1. A symbol group of CP + 3 symbols
1. One repetition consists of 4 symbol groups 
1. The 3 levels symbol-group frequency hopping in a preamble with hopping distance are 1.25KHz, 3.75KHz, and 22.5KHz respectively
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