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Background
During RAN4#110 meeting, WF [1] on NR_cov_enh2_demod was approved. In this contribution, we share our views about BS demodulation requirements for further coverage enhancements.
Discussion
Multiple PRACH transmission requirements
Sub Carrier Spacing for BS performance requirements for PRACH repetitions
	· For FR1: 15kHz and 30kHz 
· For FR2-1: Agree with 120 kHz and FFS for 60 kHz. Encourage operators to provide input.



For the SCS, we propose to not consider 60kHz in FR2-1 for PRACH requirements, since that there is no any deployment in the real network currently.
Do not consider 60kHz in FR2-1 for PRACH requirements.
Timing error tolerance for PRACH repetition test requirements
	· Candidate options:
· FR1:
	PRACH  
	PRACH SCS  
	Time error tolerance 

	preamble 
	(kHz) 
	AWGN 
	TDLC300-100 

	B4, A2, C2
	15 
	0.52 us 
	2.03 us 

	 
	30 
	0.26 us 
	1.77 us 


· FR2-1
	PRACH  
	PRACH SCS  
	Time error tolerance 

	preamble 
	(kHz) 
	AWGN 
	TDLA30-300 

	B4, A2, C2
	60 
	0.13 us 
	0.28 us 

	 
	120 
	0.07 us 
	0.22 us 






For the timing error tolerance for PRACH repetition test requirements, we confirm to use the candidate option in the WF that is same as the legacy cases.
For the timing error tolerance for PRACH repetition test requirements, we confirm to use the candidate option in the WF.
Manufacturer declarations for PRACH repetition test requirements
	· Candidate options:
	Declaration identifier
	Declaration
	Description
	Applicability
(Note 1)

	
	
	
	BS type 1-H
(Note 2)
	BS type 1-O
	BS type 2-O

	
	PRACH format and SCS for Multiple PRACH transmission
	Declaration of the supported PRACH format(s) as specified in TS 38.211 for Multiple PRACH transmission, i.e., format: A2, B4, C2.
Declaration of the supported SCS(s) per supported PRACH format with short sequence for Multiple PRACH transmission, as specified in TS 38.211, i.e.: 
- For BS type 1-O: 15 kHz, 30 kHz or both.
- For BS type 2-O: 60 kHz, 120 kHz or both.
	c
	x
	x






For the manufacturer declarations for PRACH repetition test requirements, we confirm to use the candidate option in the WF, since we only define the requirements for PRACH format {A2, B4, C2} that is subset of {0, A1, A2, A3, B4, C0, C2} that is allowed to declare in existing manufacturer declaration D.103.
For the manufacturer declarations for PRACH repetition test requirements, we confirm to use the candidate option in the WF.
Applicability for PRACH repetition test requirements
	· Candidate options:
	Applicability of requirements for different formats
Unless otherwise stated, Multiple PRACH transmission requirements shall apply only for each PRACH format declared to be supported.
Applicability of requirements for different subcarrier spacings
Unless otherwise stated, for each PRACH format with short sequence for Multiple PRACH transmission requirements declared to be supported, for each FR, the tests shall apply only for the smallest supported subcarrier spacing in the FR. 
Applicability of requirements for different channel bandwidths
Unless otherwise stated, for the subcarrier spacing to be tested, Multiple PRACH transmission requirements shall apply only for anyone channel bandwidth declared to be supported.





For the applicability for PRACH repetition test requirements, we confirm to use the candidate option in the WF that is same as the legacy cases.
For the applicability for PRACH repetition test requirements, we confirm to use the candidate option in the WF.
Simulation assumption on PRACH configuration
We use the following PRACH configuration to derive the simulation results. Considering that PRACH Config Index (subframe number, Number of PRACH slots within a subframe, etc.) may impact the simulation results, we suggest to align PRACH Config Index in simulation results alignment.
Table 6.3.3.2-2: Random access configurations for FR1 and paired spectrum/supplementary uplink.
	[bookmark: _Hlk505762545]PRACH
Configuration 
Index
	Preamble format
	
	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	[image: ], number of time-domain PRACH occasions within a PRACH slot
	[image: ],
PRACH duration

	
	
	[image: ]
	[image: ]
	
	
	
	
	

	135
	A2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	3
	4

	217
	B4
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	1
	12

	254
	C2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	2
	6



Table 6.3.3.2-4: Random access configurations for FR2 and unpaired spectrum. 
	PRACH
Config. 
Index
	Preamble format
	
	Slot number
	Starting symbol
	Number of PRACH slots within a 60 kHz slot
	[image: ],
number of time-domain PRACH occasions within a PRACH slot
	[image: ],
PRACH duration

	
	
	[image: ]
	[image: ]
	
	
	
	
	

	58
	A2
	1
	0
	0,1,2,…,39
	5
	1
	2
	4

	143
	B4
	1
	0
	0, 1, 2,…, 39
	2
	1
	1
	12

	201
	C2
	1
	0
	0,1,2,…,39
	7
	1
	1
	6



Suggest to align PRACH Config Index in simulation results alignment.
Proposals
In this contribution, we discuss on BS demodulation requirements for further coverage enhancements. Our observations and proposals are:
1. Do not consider 60kHz in FR2-1 for PRACH requirements.
For the timing error tolerance for PRACH repetition test requirements, we confirm to use the candidate option in the WF.
For the manufacturer declarations for PRACH repetition test requirements, we confirm to use the candidate option in the WF.
For the applicability for PRACH repetition test requirements, we confirm to use the candidate option in the WF.
Suggest to align PRACH Config Index in simulation results alignment.
Reference
[bookmark: _Ref92469097]R4-2402866, WF on NR_cov_enh2_demod, RAN4#110, China Telecom
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