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1   Background
A Way forward[1] by Samsung has been approved on NR HST PRACH which coved all the agreements and left open issues in the RAN4 #92bis meeting. In that meeting, companies achieved agreements on some open issues of Ljubljana’s meeting such as PRACH format for both short and long sequence, restricted set type, etc. 
For short sequence formats, which aim to meet the requirements for 500km/h, companies agreed to test three formats including A2, B4 and C2 since these three options cover all companies proposal. 

· PRACH format
· For 350km/h velocity, use PRACH format 0
· For 500km/h velocity, use PRACH format A2/B4/C2
· FFS if PRACH format 0 shall be used

However, test parameters for these formats are undetermined such as frequency offset and NCS, root sequence index, preamble indicator configurations.
In this contribution, we provide our simulation results for format A2, B4, C2 on candidate frequency offsets and then discuss the configuration of NCS, root sequence index and preamble indicator. Finally, give our views on other open issues for NR PRACH HST short sequence formats.
2   Discussion

2.1   Test preamble parameters

In this section, we studied three short sequence formats under four candidate frequency offsets. The test parameters that we’ve used are listed as follows:
Table 2.1-1 Test preamble parameters

	
	NCS
	root sequence index
	preamble indicator

	15kHz
	23
	0
	0

	30kHz
	46
	0
	0


In our simulation, we test the performance by reusing the configuration for NCS, root sequence index and preamble indicator. 
Please see the table below:
Table 2.1-2 Simulation results for short sequence formats
	Carrier frequency
	SCS
	Frequency offset
	C2
	B4
	A2

	2.1GHz
	15kHz
	1750Hz
	-13.96
	-17.2
	-13.98

	
	
	1944Hz
	-13.73
	-17.13
	-13.65

	

	3.6GHz
	30kHz
	3334Hz
	-13.66
	-17.43
	-13.42

	
	
	3000Hz
	-13.87
	-17.72
	-13.71


From the simulation results presented above, we are able to tell that there is no unexpected value or unusually good performance captured so in that case, we propose to reuse the {NCS, root sequence index, v} configuration used in normal scenarios. Requirements can be defined for all three formats but if there is a need to down select from them we prefer to define format C2 since it has the longest CP and cell radius among all the short sequence formats.   
2.2   Frequency offset
For frequency offset, last meeting companies agreed to use the frequency offset that was aligned with PUSCH [2]. The candidate frequency offset in PUSCH are listed below:
· 15kHz SCS: 
· Option 1: 1944Hz
· Option 2: 1750Hz
· 30kHz SCS:  
· Option 1: 3334Hz
· Option 2: 3000Hz
From our view, we propose to down select the frequency offset for 15kHz SCS and 30kHz SCS to 1750Hz and 3000Hz separately.
2.3   Timing error tolerance
For timing error tolerance, we propose the following:
	Format
	SCS
	AWGN
	TDLC300-100

	A2, B4, C2
	15
	0.52us
	2.03us

	
	30
	0.26us
	1.77us


These values have been used in normal scenario of NR PRACH and can also be used in HST scenario.
3   Conclusion / Proposals
In this contribution, we provided our simulation results on short sequence formats under candidate frequency offsets, and here are our proposals:

Proposal1: Reuse the {NCS, root sequence index, v} configuration that has been used in normal scenarios.
Proposal2: Down select the frequency offset for 15kHz SCS and 30kHz SCS to 1750Hz and 3000Hz separately
Proposal3: For timing error tolerance, we propose to use the following:
	Format
	SCS
	AWGN
	TDLC300-100

	A2, B4, C2
	15
	0.52us
	2.03us

	
	30
	0.26us
	1.77us
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