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Introduction
In the last meeting, a WF for NR PRACH demodulation was agreed in [1]. In this contribution we discuss the details of PRACH requirements that were left open in the way forward. 
Discussion
PRACH requirements
The following was agreed for PRACH requirements in the way forward:
· There are no test cases for Restricted sets in Rel-15
· Preamble Format (For Rel-15)
· For long sequence, requirements are defined for:
· [Format 0]
· For short sequence, requirements are:
· [A1, A2, A3, B4, C0 and C2]
· SCS:
· Keep the previous agreement and cover 15kHz, 30kHz, 60KHz (FR2) and 120KHz for short sequence
· Apply the performance requirements for short sequence based on BS declaration
· 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.
· Frequency offset
· Frequency offset for FR1
· Option 1: 500 Hz 
· Other options are not precluded
· 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
· 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
· Test metrics
· False alarm probability and detection probability
· Reuse the LTE metric of 0.1% false alarm probability and 99% detection probability. 
· Time estimation error
· For AWGN channel 
· reuse the LTE metric of 1.04us
· For fading channel
· Need further study

For logical sequence index, we think using option 1 is reasonable, so our proposal is to use logical sequence index 22 for long sequence and 0 for short sequence. 
Use logical sequence index 22 for long sequence and 0 for short sequence.
Earlier it was proposed to use frequency offset 500 Hz in PRACH tests. Instead of defining one fixed value, we propose to define frequency offset based on carrier frequency.
Define frequency offset depending on carrier frequency.
In the last meeting we had simulation results where we combined PRACH performance with different Ncs, and observed that Ncs does not have very big impact on the experienced SNR.
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]Table 1: Initial simulation results for PRACH format A2
	SCS [KHz]
	CBW (MHz)
	Ncs
	SNR [dB] with Missed detection probability 1 %

	30
	40
	10
	-15.0

	
	
	46
	-14.7

	
	
	69
	-14.6

	120
	100
	0
	-14.1

	
	
	10
	-14.7

	
	
	69
	-14.2



With this observation, for the Ncs for short sequence, we propose to use option 2 i.e. 23 for FR1 and 69 for FR2, which we see as the most reasonable option.
For the Ncs for short sequence, choose option 2 i.e. use the following values: 23 for FR1, 69 for FR2.
Simulation assumptions for simulation alignment
The following was agreed for PRACH simulation assumptions in the way forward [1]:
· SCS
· 15kHz
· 30kHz
· 60KHz (FR2)
· 120KHz
· Channel:
· AWGN
· Antenna configuration
· 1 Tx, 2 Rx
· Ncs (Intension next meeting to narrow to one option for requirement)
· Option 1:
· Format 0: Ncs=13 and v=32
· Short sequences
· Ncs=23 for FR1
· Ncs=69 for FR2
· v = [0]
· Option 2:
· Format 0: Ncs=13 and v=22 
· Short sequences
· Ncs=46 for FR1 
· Ncs=0 for FR2
· v = [0]
· Option 3:
· Format 0: Ncs=13 and v=32 
· Short sequences
· Ncs=0 for FR1 and FR2
· v = [0]

As proposed for PRACH requirements, we prefer option 2 for Ncs. Consistently, we propose to use the same values in the simulation assumptions i.e. choose option 1 for the Ncs in the simulation assumptions.
Choose Ncs option 1 for the simulation assumptions:
· Option 1:
· Format 0: Ncs=13 and v=32
· Short sequences
· Ncs=23 for FR1
· Ncs=69 for FR2
· v = [0]

Conclusion
In this contribution we have discussed PRACH demodulation requirements and simulation assumptions and made the following proposals:
1. Use logical sequence index 22 for long sequence and 0 for short sequence.
Define frequency offset depending on carrier frequency.
For the Ncs for short sequence, choose option 2 i.e. use the following values: 23 for FR1, 69 for FR2.
Choose Ncs option 1 for the simulation assumptions:
· Option 1:
· Format 0: Ncs=13 and v=32
· Short sequences
· Ncs=23 for FR1
· Ncs=69 for FR2
· v = [0]

[bookmark: _GoBack]References
[1] R4-1811728, Way forward on NR PRACH demodulation requirements, Ericsson, 3GPP TSG-RAN WG4 Meeting #88, Gothenburg, Sweden, August 20-August 24, 2018.
[bookmark: _Ref431017336][bookmark: _Ref513196612][2] R4-1809369, Way forward on NR PRACH demodulation requirements, Ericsson


