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1   Background
As per the approved WF [1~2] in RAN4#88 meeting, the preamble format for long sequence and short sequence were down selected and generally Formats 0, A1, A2, A3, B4, C0 and C2 were selected.
In this contribution, we share our views about those open issues listed in WF[2] for the NR PRACH demodulation performance requirements definition.

2   Discussion
2.1   Timing offset
· Timing offset
· For conformance test, we reuse the LTE timing offset scheme for preamble transmission, i.e., 
· The timing offset base value is set to 50% of Ncs. This offset is increased within the loop, by adding in each step a value of [0.1us], until the end of the tested range, which is [0.9us]. Then the loop is being reset and the timing offset is set again to 50% of Ncs.
The timing offset given in WF [1] and listed above comes from LTE for preamble format with subcarrier spacing 1.25kHz and 7.5kHz. For NR, there are more different subcarrier spacing for short sequence preamble formats. The above timing offset is applicable long sequence format 0 that RAN4 agreed to define performance requirements. For preamble formats with short sequence, considering the larger subcarrier spacing, it is reasonable to scale the timing offset listed above.
Proposal 1: Reuse the LTE timing offset value for NR preamble format 0; Scale the LTE timing offset for NR short sequence preamble formats by using the corresponding subcarrier spacing.
2.2   Frequency offset
As per WF [2], the following options for frequency offset were listed:
· Frequency offset for FR1
· Option 1: 500 Hz 
· Other options are not precluded
The frequency range for FR1 is 450MHz – 6000MHz, currently the highest frequency band defined in TS 38.101-1 Table 5.2-1 is n7 with 2500 MHz - 2570MHz for FR1 FDD, n79 with 4400 MHZ – 5000 MHz for FR1 TDD, as per section 6.4.1, the frequency error should be within ±0.1 PPM for FR1. 
The frequency range for FR2 is 24250 MHz – 52600 MHz, currently the highest frequency band defined in TS 38.101-2 Table 5.2-1 is n260 with 37000MHz – 40000MHz, as per the section 6.4.1, the frequency error shall be accurate to within ±0.1 PPM for FR2.

For long sequence L = 839 Format 0 with 1.25kHz SCS that is refarmed from LTE, it is better to follow LTE 270 Hz frequency offset.
Currently the assumed carrier frequency for NR system design evaluation and all the performance requirements definition is 4GHz for FR1 and 30GHz for FR2, we would like to take the frequency offset of 400 Hz for FR1 and 3 KHz for FR2.
Proposal 2: Use frequency offset 400 Hz for FR1 and 3 KHz for FR2.
· Long sequence format 0: 270 Hz
· Short sequence format: 400 Hz for FR1 and 3 kHz for FR2.
2.3   Logical sequence index

· Logical sequence index
· Option 1: 22 for long sequence, 0 for short sequence
· Note that this resulting in root sequence = 1 for both long and short sequences. 
· Other options not precluded
From Table 6.3.3.1-3 for long sequence formats, the sequence number u = 1 with logical root sequence index i = 22; From Table 6.3.3.1-4 for short sequence formats, the sequence number u = 1 for the logical root sequence index 0 as noted in the WF [1]. The sequence number u is one of the parameters used to derive the preamble, one specific value is ok.
2.4   Ncs value

· Ncs
· Long sequence: 13
· Short sequence:
· Option 1: 46 for FR1, 0 for FR2
· Option 2: 23 for FR1, 69 for FR2
· Option 3: 0 for FR1, 0 for FR2
· Other options are not precluded
· Intension next meeting to narrow to one option for requirement
LTE select Ncs=13 for format 0 with the corresponding radius is about 1.15km that is very typical cell radius. For NR FR1, to achieve the comparable coverage as LTE, we can choose 

· Ncs=23 for preamble SCS 15kHz
· Ncs = 46 for preamble SCS30kHz

· Ncs = 69 for preamble SCS 60kHz and 120kHz

Proposal 3: Select the following Ncs value in the simulation for PRACH performance:
·   Ncs=23 for preamble SCS 15kHz

·   Ncs = 46 for preamble SCS30kHz

·   Ncs = 69 for preamble SCS 60kHz and 120kHz
3   Proposals
In this contribution, we further share our views about the different PRACH preamble formats selection, and give our proposals are:

Proposal 1: Reuse the LTE timing offset value for NR preamble format 0; Scale the LTE timing offset for NR short sequence preamble formats by using the corresponding subcarrier spacing.
Proposal 2: Use frequency offset 400 Hz for FR1 and 3 KHz for FR2.
· Long sequence format 0: 270 Hz
· Short sequence format: 400 Hz for FR1 and 3 kHz for FR2.

Proposal 3: Select the following Ncs value in the simulation for PRACH performance:

·   Ncs=23 for preamble SCS 15kHz

·   Ncs = 46 for preamble SCS30kHz

·   Ncs = 69 for preamble SCS 60kHz and 120kHz
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