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1. Introduction
In RAN4 #92bis, WF on NR BS HST was approved [1]. In this contribution, we provide views on PRACH requirements and parameters for HST. 
2.	Discussion
In WF, the following agreements were captured. Open issues are highlighted in yellow.
· PRACH
· Channel model
· AWGN 
· TDL-C fading channel, Frequency offset is 400Hz
· 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
· Restricted set for PRACH format 0
· Both Type A and Type B
· Test case applicability is FFS
· Frequency offset
· Frequency offset under AWGN for PRACH format 0 for 350km/h
· Restricted set Type A
· High-mobility scenario: 1340Hz
· FFS: Low mobility scenario with 0Hz
· Restricted set Type B
· High-mobility scenario
· Option 1: 2334Hz
· Option 2: 1875Hz
· FFS: Low mobility scenario with 0Hz
· Frequency offset for PRACH formats with short sequence length targeting 500km/h
· Align with PUSCH maximum Doppler shift
2.1	PRACH format 0
According to approved WF [1], it is FFS whether PRACH format 0 shall be used for 500 km/h velocity.
· 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
PRACH format 0 shall be used for not only 350 km/h but also 500 km/h from the following reasons.
Firstly, PRACH format 0 has a sufficient frequency offset compensation capability. Theoretically, the capability to compensate frequency offset can be calculated from the PRACH window size. In normal mode, the PRACH format 0 SCS is 1.25 kHz, which can compensate for frequency offsets from the reference frequency up to 625 Hz. On the other hand, in high speed mode, the window size is larger than normal mode. Restricted set type A has 2 times and restricted set type B has 4 times the window size of normal mode. Therefore, by using restricted set types A and B, frequency offsets up to 1250 Hz and 2500 Hz can be compensated respectively. Note that the PRACH format 0 SCS is 1.25 kHz regardless of the PUSCH SCS.
Secondly, the agreed option for maximum Doppler shift at 15 kHz SCS and 500 km / h speed is less than 2500 Hz. Table 1 shows the current agreed options for maximum Doppler shift. Maximum Doppler shift is assumed up to 1944 Hz for 15 kHz SCS and 500 km/h assumptions, which is less than 2500 Hz.
Table 1: Agreed options for Maximum Doppler shift for PSUCH HST scenario
	UE velocity
	Maximum doppler shift for HST

	
	15 kHz SCS
	30 kHz SCS

	350 km/h
	1340 Hz
	2334 Hz

	500 km/h
	Option 1 : 1944 Hz
Option 2 : 1750 Hz
	Option 1 : 3334 Hz
Option 2 : 3000 Hz



Finally, PRACH format 0 test does not consider about PUSCH SCS. As noted above, PRACH SCS configuration is independent of PUSCH SCS configuration. Once PRACH format 0 requirements for restricted set type B is defined, it can be used for both 350km/h and 500km/h velocity if maximum Doppler shift is less than frequency offset assumption for PRACH. 
From above reasons, PRACH format 0 can be used for 15 kHz SCS and 500 km/h velocity.
Proposal 1: PRACH format 0 shall be used for both 350 km/h and 500 km/h velocity. 
2.2	Frequency offset for AWGN
Basically, the design of PRACH format 0 is the same between LTE and NR, so test coverage should be aligned to avoid degradation. In LTE PRACH normal mode, frequency offset 0 Hz for AWGN was specified. The same approach was used for NR PRACH normal mode. On the other hand, in LTE PRACH high speed mode, 0, 625, 1340 Hz for restricted set type A and 0, 625, 1875 Hz for restricted set type B are specified, which includes frequency offset of the normal mode test case and frequency offset of the compensation limit in normal mode. 
In addition, since HST cells are connected to both high-speed UEs and stationary UEs simultaneously, it is necessary to ensure the performance of not only high-speed UEs but also stationary UEs.
[bookmark: _GoBack]Therefore, for alignment test cases with LTE, the following frequency offset values for AWGN are proposed.
Proposal 2: The following frequency offset shall be defined.
Table 2: Summary of proposed test cases for PRACH restricted set type A and B
	
	Foramt 0
Restricted set type A 
	Foramt 0
Restricted set type B

	
	Use case
SCS=15kHz, 350km/h (fd = 1340Hz)
	Use case
SCS=30kHz, 350km/h (fd = 2334Hz)
SCS=15kHz, 500km/h (fd = 1944Hz)

	TX 
	RX
	Propagation conditions 
	Frequency offset
	Propagation conditions
	Frequency offset

	1
	2
	AWGN
	0 Hz
	AWGN
	0 Hz

	
	
	TDL300-100
	400 Hz
	TDL300-100
	400 Hz

	
	
	AWGN
	625 Hz
	AWGN
	625 Hz

	
	
	AWGN
	1340 Hz
	AWGN
	2334 Hz

	
	4
	AWGN
	0 Hz
	AWGN
	0 Hz

	
	
	TDL300-100
	400 Hz
	TDL300-100
	400 Hz

	
	
	AWGN
	625 Hz
	AWGN
	625 Hz

	
	
	AWGN
	1340 Hz
	AWGN
	2334 Hz

	
	8
	AWGN
	0 Hz
	AWGN
	0 Hz

	
	
	TDL300-100
	400 Hz
	TDL300-100
	400 Hz

	
	
	AWGN
	625 Hz
	AWGN
	625 Hz

	
	
	AWGN
	1340 Hz
	AWGN
	2334Hz



3.	Conclusion
In this contribution, we provide parameters for PRACH for high speed. The following observations and proposals are obtained.
Proposal 1: PRACH format 0 shall be used for both 350 km/h and 500 km/h velocity. 
Proposal 2: The following frequency offset shall be defined.
Table 2: Summary of proposed test cases for PRACH restricted set type A and B
	
	Foramt 0
Restricted set type A 
	Foramt 0
Restricted set type B

	
	Use case
SCS=15kHz, 350km/h (fd = 1340Hz)
	Use case
SCS=30kHz, 350km/h (fd = 2334Hz)
SCS=15kHz, 500km/h (fd = 1944Hz)

	TX 
	RX
	Propagation conditions 
	Frequency offset
	Propagation conditions
	Frequency offset

	1
	2
	AWGN
	0 Hz
	AWGN
	0 Hz

	
	
	TDL300-100
	400 Hz
	TDL300-100
	400 Hz

	
	
	AWGN
	625 Hz
	AWGN
	625 Hz

	
	
	AWGN
	1340 Hz
	AWGN
	2334 Hz

	
	4
	AWGN
	0 Hz
	AWGN
	0 Hz

	
	
	TDL300-100
	400 Hz
	TDL300-100
	400 Hz

	
	
	AWGN
	625 Hz
	AWGN
	625 Hz

	
	
	AWGN
	1340 Hz
	AWGN
	2334 Hz

	
	8
	AWGN
	0 Hz
	AWGN
	0 Hz

	
	
	TDL300-100
	400 Hz
	TDL300-100
	400 Hz

	
	
	AWGN
	625 Hz
	AWGN
	625 Hz

	
	
	AWGN
	1340 Hz
	AWGN
	2334Hz
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