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1. Introduction
In RAN4 #94bis-e, WF for NR HST PRACH BS demodulation was approved [1]. In this contribution, we provide our views on remaining issues for NR PRACH HST.
2.	Discussion
2.1	Propagation conditions for long preamble format
The following agreements on channel model for PRACH HST were made as below [1, 2]:
	RAN4 #92bis [2]
· Channel model
· AWGN 
· TDL-C fading channel, Frequency offset is 400Hz

[bookmark: _GoBack]RAN4 #94bis-e [1]
· TDLC300-100 propagation conditions for long preamble formats
· Option 1: Do not to introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble formats for HST requirements.
· Option 2: Introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble formats for HST requirements.



For PRACH long preamble format, a specific configuration for high speed support called as “restricted set” is defined in RAN1 specification. In order to verify the PRACH HST performance, the requirements for restricted set type A and B were introduced in RAN4 specification. On the other hand, for PRACH short preamble format, no specific configuration for high speed support is defined in RAN1 specification. Therefore, even if BS declares high speed support for PRACH short format, it does not set the configuration of HST such as restricted set. Based on this understanding, we summarized the current test coverage of NR PRACH performance requirements in Table 1.
Table 1: Test coverage of NR PRACH performance requirements
	Channel
	Frequency offset
	Long format
	Short format

	
	
	Unrestricted set
	Restricted set type A 
	Restricted set type B
	15kHz SCS
	30kHz SCS

	AWGN
	0
	X
	
	
	X
	X

	TDLC300-100
	400 Hz
	X
	
	
	X
	X

	AWGN
	625 Hz
	
	X
	X
	
	

	AWGN
	1340 Hz
	
	X
	
	
	

	AWGN
	1740 Hz
	
	
	
	X
(only BS that declares high speed support)
	

	AWGN
	2334 Hz
	
	
	X
	
	

	AWGN
	3334 Hz
	
	
	
	
	X
(only BS that declares to support high speed)



From Table 1, only long preamble format with restricted set type A and B are not tested under fading channel condition if TDLC300-100 is not introduced. Moreover, in a real deployment scenario, not only HST users but also normal speed users are connected to a same HST cell. For such a deployment scenario, the requirements for TDLC300-100 is important and beneficial to verify the performance. From above discussion, RAN4 should introduce test cases for TDLC300-100 for PRACH restricted set type A and B.
Proposal 1: RAN4 introduces TDLC300-100 for PRACH restricted set type A and B (Keep original agreement made in RAN4 #92bis).

Based on above proposal, the detailed text example is shown below:
------------------------------------------------------------------------------------------------------------------------------------------------
Table 8.4.2.3-1: PRACH missed detection requirements for high speed train, restricted set type A, 1.25 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex G)
	Frequency offset
	SNR (dB)

	
	
	
	
	Burst format 0

	1
	2
	TDLC300-100 Low
	400 Hz
	TBD

	
	
	AWGN
	625 Hz
	TBD

	
	
	AWGN
	1340 Hz
	TBD

	
	4
	TDLC300-100 Low
	400 Hz
	TBD

	
	
	AWGN
	625 Hz
	TBD

	
	
	AWGN
	1340 Hz
	TBD

	
	8
	TDLC300-100 Low
	400 Hz
	TBD

	
	
	AWGN
	625 Hz
	TBD

	
	
	AWGN
	1340 Hz
	TBD



Table 8.4.2.3-2: PRACH missed detection requirements for high speed train, restricted set type B, 1.25 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex G)
	Frequency offset
	SNR (dB)

	
	
	
	
	Burst format 0

	1
	2
	TDLC300-100 Low
	400 Hz
	TBD

	
	
	AWGN
	625 Hz
	TBD

	
	
	AWGN
	2334 Hz
	TBD

	
	4
	TDLC300-100 Low
	400 Hz
	TBD

	
	
	AWGN
	625 Hz
	TBD

	
	
	AWGN
	2334 Hz
	TBD

	
	8
	TDLC300-100 Low
	400 Hz
	TBD

	
	
	AWGN
	625 Hz
	TBD

	
	
	AWGN
	2334 Hz
	TBD



------------------------------------------------------------------------------------------------------------------------------------------------
2.2	Declaration for PRACH high speed support
The following agreements on declaration were made in [1]:
	RAN4 #94bis-e [1]
· High speed support declaration for HST PRACH - speed or feature based
· Allow BS to declare support for HST including [restricted set type A] and/or [restricted set type B] and/or [A2 for high speed mode] and/or [B4 for high speed mode] and/or [C2 for high speed mode].



As mentioned in section 2.1, there is no specific configuration for PRACH short preamble format to support high speed. Hence, the wording of “high speed mode” might not be suitable for short preamble format.
Proposal 2: RAN4 introduces the following new declaration for PRACH high speed support:
	Declaration identifier
	Declaration
	Description
	Applicability

	
	
	
	BS type 1-C
	BS type 1-H
	BS type 1-O

	D.1xx
	High speed support for PRACH
	Declaration of high speed support for PRACH: restricted set type A, restricted set type B, format A2 for high speed, format B4 for high speed or/and format C2 for high speed.
	x
	x
	x



3.	Conclusion
In this contribution, we discuss on remaining issues for PUSCH HST. The following proposals are obtained.
Channel model
Proposal 1: RAN4 introduces TDLC300-100 for PRACH restricted set type A and B (Keep original agreement made in RAN4 #92bis).

Declaration
Proposal 2: RAN4 introduces the following new declaration for PRACH high speed support:
	Declaration identifier
	Declaration
	Description
	Applicability

	
	
	
	BS type 1-C
	BS type 1-H
	BS type 1-O

	D.1xx
	High speed support for PRACH
	Declaration of high speed support for PRACH: restricted set type A, restricted set type B, format A2 for high speed, format B4 for high speed or/and format C2 for high speed.
	x
	x
	x
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