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Introduction
The following agreements were made for NR RACH format design in RAN1:
RAN1#AH 201801 [1]

Agreement: Confirm the following working assumption with the following update:
· Number of time domain RACH occasions within a RACH slot
· For preamble format (working assumption), at least the following # of occasions:
· A1: 6
· A2: 3
· A3: 2
· B4: 1
· B1: 6 or 7
· C0: 4 6 or 7
· C2: 2
· A1/B1: 6 or 7
· A2/B2: 3
· A3/B3: 2
· The value is not applicable (N/A) for format 0-3

Agreement:
· For the separate configuration of the number of PRACH transmission occasions FDMed in one-time instance for initial access, support:
· The value range of the 2-bit RRC parameter prach-FDM is {1,2,4,8}

Agreement:
· For RACH configuration table headings, update as follows:
· Number of time domain PRACH occasions within a RACH slot

Working assumption:
For Random access configurations for FR1 and paired spectrum/SUL in case of long sequence PRACH, add the following configuration entries (shown with change marks in red):
· The actual PRACH configuration index is up to the editor:
Table 6.3.3.2-2: Random access configurations for FR1 and paired spectrum/SUL
	PRACH
Configuration 
Index

	Preamble format
	

	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	Number of time domain PRACH occasions within a RACH slot

	
	
	

	

	
	
	
	

	
	0
	4
	1
	1
	-
	-
	-

	
	0
	4
	1
	4
	-
	-
	-

	
	0
	4
	1
	7
	-
	-
	-

	
	0
	4
	1
	9
	-
	-
	-

	
	0
	8
	1
	1
	-
	-
	-

	
	0
	8
	1
	4
	-
	-
	-

	
	0
	8
	1
	7
	-
	-
	-

	
	0
	8
	1
	9
	-
	-
	-

	
	0
	16
	1
	1
	-
	-
	-

	
	0
	16
	1
	4
	-
	-
	-

	
	0
	16
	1
	7
	-
	-
	-

	
	0
	16
	1
	9
	-
	-
	-

	
	1
	4
	1
	1
	-
	-
	-

	
	1
	4
	1
	4
	-
	-
	-

	
	1
	4
	1
	7
	-
	-
	-

	
	1
	4
	1
	9
	-
	-
	-

	
	1
	8
	1
	1
	-
	-
	-

	
	1
	8
	1
	4
	-
	-
	-

	
	1
	8
	1
	7
	-
	-
	-

	
	1
	8
	1
	9
	-
	-
	-

	
	1
	16
	1
	1
	-
	-
	-

	
	1
	16
	1
	4
	-
	-
	-

	
	1
	16
	1
	7
	-
	-
	-

	
	1
	16
	1
	9
	-
	-
	-

	
	3
	4
	1
	1
	-
	-
	-

	
	3
	4
	1
	4
	-
	-
	-

	
	3
	4
	1
	7
	-
	-
	-

	
	3
	4
	1
	9
	-
	-
	-

	
	3
	8
	1
	1
	-
	-
	-

	
	3
	8
	1
	4
	-
	-
	-

	
	3
	8
	1
	7
	-
	-
	-

	
	3
	16
	1
	1
	-
	-
	-

	
	3
	16
	1
	4
	-
	-
	-

	
	3
	16
	1
	7
	-
	-
	-

	
	3
	16
	1
	9
	-
	-
	-

	
	2
	8
	1
	1
	0
	-
	-

	
	2
	16
	1
	1
	0
	-
	-




Agreements:
For 38.211, Section 6.3.3.1, update the spec as:

-	for 



-	for 



Agreement: In 38.211, 6.3.3.2, update the spec as follows:
· Random access preambles can only be transmitted in the time and frequency resources given by the higher-layer parameter PRACHConfigurationIndex according to Table 6.3.3.2-2 depends on FR1 or FR2 and the spectrum type as defined in [TS38.101].
	
Agreements: For RACH configuration for FR1 and paired spectrum:
· More priority to Ax and Bx formats compared to Ax/Bx
· Change from subframe 5 to subframe 4 for RACH configuration period 40,80,160ms
· Regarding the number of RACH occasions within one RACH configuration period.
· FDM is used to achieve 8 RACH occasions within one RACH configuration period
· In addition, for preamble formats A1, A2 and for periodicities 80ms, 160ms at least one configuration supports 8 RACH occasions. 
· Note: This can be done by either have more subframes allocated or to have more frames allocated

Agreement:
· Adopt the following TP to Section 5.3 of 38.211:
------------------------------start of TP to Section 5.3 of 38.211--------------------------------


The time-continuous signal  on antenna port  for PRACH is defined by














where  and  is given by clause 6.3.3. The value of  is obtained from the subcarrier spacing configuration  of the initial active uplink BWP. The value of  is obtained from the higher-layer parameter k0 and is such that the lowest numbered subcarrier in a common resource block for subcarrier spacing configuration  coincides with the lowest numbered subcarrier in a common resource block for any subcarrier spacing configuration less than . The value  is the lowest numbered RB of initial active uplink BWP based on common resource block indexing and is derived by the higher-layer parameter initial-Uplink-Bandwidth-Part. The value  is the frequency offset of lowest PRACH transmission occasion in frequency domain with respect to PRB 0 of initial active UL BWP(s) given by the higher-layer parameter prach-frequency-start, the value  is the PRACH transmission occasion index in frequency domain for a given PRACH transmission occasion in one time instance as given by clause 6.3.3.2, and the value  is the number of resource blocks occupied and is given by the parameter allocation expressed in number of RBs for PUSCH in Table 6.3.3.2-1.
------------------------------end of TP to Section 5.3 of 38.211--------------------------------

Agreements:
· 
The values of in table 6.3.3.2-1 of 38.211 are confirmed with the following updates:
------------------------------start of TP to Section 6.3.3.2 of 38.211-----------------------------



Table 6.3.3.2-1: Supported combinations of  and , and the corresponding value of .
	

	
 for PRACH
	
 for PUSCH
	Allocation expressed in number of RBs for PUSCH
	


	839
	1.25
	15
	6
	712

	839
	1.25
	30
	3
	112

	839
	1.25
	60
	2
	133156

	839
	5
	15
	24
	12

	839
	5
	30
	12
	1012

	839
	5
	60
	6
	712

	139
	15
	15
	12
	2

	139
	15
	30
	6
	2

	139
	15
	60
	3
	2

	139
	30
	15
	24
	2

	139
	30
	30
	12
	2

	139
	30
	60
	6
	2

	139
	60
	60
	12
	2

	139
	60
	120
	6
	2

	139
	120
	60
	24
	2

	139
	120
	120
	12
	2


------------------------------end of TP to Section 6.3.3.2 of 38.211-----------------------------
Agreement:
· To adopt the following for section 6.3.3.2 of 38.211
------------- text proposal, 38.211 section 6.3.3.2 -----------------------------------------------
Table 6.3.3.2-2: Random access configurations for FR1 and paired spectrum/SUL (short sequence)
	PRACH
Configuration 
Index

	Preamble format
	

	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	Number of PRACH occasions within a RACH slot

	
	
	

	

	
	
	
	

	
	A1
	16
	0
	4,9
	0
	1
	6

	
	A1
	16
	1
	4
	0
	2
	6

	
	A1
	8
	0
	4,9
	0
	1
	6

	
	A1
	8
	1
	4
	0
	2
	6

	
	A1
	4
	0
	4,9
	0
	1
	6

	
	A1
	4
	0
	4
	0
	2
	6

	
	A1
	4
	1
	4,9
	0
	1
	6

	
	A1
	2
	0
	4,9
	0
	1
	6

	
	A1
	2
	0
	1
	0
	2
	6

	
	A1
	2
	0
	4
	0
	2
	6

	
	A1
	2
	0
	7
	0
	2
	6

	
	A1
	1
	0
	1
	0
	2
	6

	
	A1
	1
	0
	4
	0
	1
	6

	
	A1
	1
	0
	7
	0
	2
	6

	
	A1
	1
	0
	1,6
	0
	1
	6

	
	A1
	1
	0
	2,7
	0
	2
	6

	
	A1
	1
	0
	4,9
	0
	1
	6

	
	A1
	1
	0
	1,4,7
	0
	2
	6

	
	A1
	1
	0
	0,2,4,6,8
	0
	2
	6

	
	A1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	6

	
	A1
	1
	0
	1,3,5,7,9
	0
	2
	6

	
	
	
	
	
	
	
	

	
	A2
	16
	1
	2,6,9
	0
	1
	3

	
	A2
	16
	1
	4
	0
	2
	3

	
	A2
	8
	1
	2,6,9
	0
	1
	3

	
	A2
	8
	1
	4
	0
	2
	3

	
	A2
	4
	0
	2,6,9
	0
	1
	3

	
	A2
	4
	0
	4
	0
	2
	3

	
	A2
	2
	1
	2,6,9
	0
	1
	3

	
	A2
	2
	0
	1
	0
	2
	3

	
	A2
	2
	0
	4
	0
	2
	3

	
	A2
	2
	0
	7
	0
	2
	3

	
	A2
	1
	0
	1
	0
	2
	3

	
	A2
	1
	0
	4
	0
	1
	3

	
	A2
	1
	0
	7
	0
	2
	3

	
	A2
	1
	0
	1,6
	0
	1
	3

	
	A2
	1
	0
	2,7
	0
	2
	3

	
	A2
	1
	0
	4,9
	0
	1
	3

	
	A2
	1
	0
	1,4,7
	0
	2
	3

	
	A2
	1
	0
	0,2,4,6,8
	0
	2
	3

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

	
	A2
	1
	0
	1,3,5,7,9
	0
	2
	3

	
	
	
	
	
	
	
	

	
	A3
	16
	1
	4,9
	0
	1
	2

	
	A3
	8
	1
	4,9
	0
	1
	2

	
	A3
	4
	0
	4,9
	0
	1
	2

	
	A3
	16
	1
	4
	0
	2
	2

	
	A3
	8
	1
	4
	0
	2
	2

	
	A3
	4
	0
	4
	0
	2
	2

	
	A3
	2
	1
	2,6,9
	0
	2
	2

	
	A3
	2
	0
	1
	0
	2
	2

	
	A3
	2
	0
	4
	0
	2
	2

	
	A3
	2
	0
	7
	0
	2
	2

	
	A3
	1
	0
	1
	0
	2
	2

	
	A3
	1
	0
	4
	0
	1
	2

	
	A3
	1
	0
	7
	0
	2
	2

	
	A3
	1
	0
	1,6
	0
	1
	2

	
	A3
	1
	0
	2,7
	0
	2
	2

	
	A3
	1
	0
	4,9
	0
	1
	2

	
	A3
	1
	0
	1,4,7
	0
	2
	2

	
	A3
	1
	0
	0,2,4,6,8
	0
	2
	2

	
	A3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	2

	
	A3
	1
	0
	1,3,5,7,9
	0
	2
	2

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	B1
	16
	0
	4,9
	0
	1
	7

	
	B1
	16
	1
	4
	0
	2
	7

	
	B1
	8
	0
	4,9
	0
	1
	7

	
	B1
	8
	1
	4
	0
	2
	7

	
	B1
	4
	0
	4,9
	0
	1
	7

	
	B1
	4
	0
	4
	0
	2
	7

	
	B1
	4
	1
	4,9
	0
	1
	7

	
	B1
	2
	0
	4,9
	0
	1
	7

	
	B1
	2
	0
	1
	0
	2
	7

	
	B1
	2
	0
	4
	0
	2
	7

	
	B1
	2
	0
	7
	0
	2
	7

	
	B1
	1
	0
	1
	0
	2
	7

	
	B1
	1
	0
	4
	0
	1
	7

	
	B1
	1
	0
	7
	0
	2
	7

	
	B1
	1
	0
	1,6
	0
	1
	7

	
	B1
	1
	0
	2,7
	0
	2
	7

	
	B1
	1
	0
	4,9
	0
	1
	7

	
	B1
	1
	0
	1,4,7
	0
	2
	7

	
	B1
	1
	0
	0,2,4,6,8
	0
	2
	7

	
	B1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	7

	
	B1
	1
	0
	1,3,5,7,9
	0
	2
	7

	
	
	
	
	
	
	
	

	
	B4
	16
	0
	4,9
	0
	2
	1

	
	B4
	16
	1
	4
	0
	2
	1

	
	B4
	8
	0
	4,9
	0
	2
	1

	
	B4
	8
	1
	4
	0
	2
	1

	
	B4
	4
	0
	4,9
	0
	2
	1

	
	B4
	4
	0
	4
	0
	2
	1

	
	B4
	4
	1
	4,9
	0
	2
	1

	
	B4
	2
	0
	4,9
	0
	2
	1

	
	B4
	2
	0
	1
	0
	2
	1

	
	B4
	2
	0
	4
	0
	2
	1

	
	B4
	2
	0
	7
	0
	2
	1

	
	B4
	1
	0
	1
	0
	2
	1

	
	B4
	1
	0
	4
	0
	2
	1

	
	B4
	1
	0
	7
	0
	2
	1

	
	B4
	1
	0
	1,6
	0
	2
	1

	
	B4
	1
	0
	2,7
	0
	2
	1

	
	B4
	1
	0
	4,9
	0
	2
	1

	
	B4
	1
	0
	1,4,7
	0
	2
	1

	
	B4
	1
	0
	0,2,4,6,8
	0
	2
	1

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

	
	B4
	1
	0
	1,3,5,7,9
	0
	2
	1

	
	
	
	
	
	
	
	

	
	C0
	8
	1
	4
	0
	2
	7

	
	C0
	4
	0
	4
	0
	2
	7

	
	C0
	4
	1
	4,9
	0
	1
	7

	
	C0
	2
	0
	4,9
	0
	1
	7

	
	C0
	2
	0
	1
	0
	2
	7

	
	C0
	2
	0
	4
	0
	2
	7

	
	C0
	2
	0
	7
	0
	2
	7

	
	C0
	1
	0
	1
	0
	2
	7

	
	C0
	1
	0
	4
	0
	1
	7

	
	C0
	1
	0
	7
	0
	2
	7

	
	C0
	1
	0
	1,6
	0
	1
	7

	
	C0
	1
	0
	2,7
	0
	2
	7

	
	C0
	1
	0
	4,9
	0
	1
	7

	
	C0
	1
	0
	1,4,7
	0
	2
	7

	
	C0
	1
	0
	0,2,4,6,8
	0
	2
	7

	
	C0
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	7

	
	C0
	1
	0
	1,3,5,7,9
	0
	2
	7

	
	
	
	
	
	
	
	

	
	C2
	16
	1
	4,9
	0
	1
	2

	
	C2
	8
	1
	4,9
	0
	1
	2

	
	C2
	4
	0
	4,9
	0
	1
	2

	
	C2
	16
	1
	4
	0
	2
	2

	
	C2
	8
	1
	4
	0
	2
	2

	
	C2
	4
	0
	4
	0
	2
	2

	
	C2
	2
	1
	2,6,9
	0
	2
	2

	
	C2
	2
	0
	1
	0
	2
	2

	
	C2
	2
	0
	4
	0
	2
	2

	
	C2
	2
	0
	7
	0
	2
	2

	
	C2
	1
	0
	1
	0
	2
	2

	
	C2
	1
	0
	4
	0
	1
	2

	
	C2
	1
	0
	7
	0
	2
	2

	
	C2
	1
	0
	1,6
	0
	1
	2

	
	C2
	1
	0
	2,7
	0
	2
	2

	
	C2
	1
	0
	4,9
	0
	1
	2

	
	C2
	1
	0
	1,4,7
	0
	2
	2

	
	C2
	1
	0
	0,2,4,6,8
	0
	2
	2

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

	
	C2
	1
	0
	1,3,5,7,9
	0
	2
	2

	
	
	
	
	
	
	
	

	
	A1/B1
	2
	0
	4,9
	0
	1
	7

	
	A1/B1
	2
	0
	4
	0
	2
	7

	
	A1/B1
	1
	0
	1
	0
	2
	7

	
	A1/B1
	1
	0
	4
	0
	1
	7

	
	A1/B1
	1
	0
	7
	0
	2
	7

	
	A1/B1
	1
	0
	1,6
	0
	1
	7

	
	A1/B1
	1
	0
	4,9
	0
	1
	7

	
	A1/B1
	1
	0
	1,4,7
	0
	2
	7

	
	A1/B1
	1
	0
	0,2,4,6,8
	0
	2
	7

	
	A1/B1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	7

	
	
	
	
	
	
	
	

	
	A2/B2
	2
	1
	2,6,9
	0
	1
	3

	
	A2/B2
	2
	0
	4
	0
	2
	3

	
	A2/B2
	1
	0
	1
	0
	2
	3

	
	A2/B2
	1
	0
	4
	0
	1
	3

	
	A2/B2
	1
	0
	7
	0
	2
	3

	
	A2/B2
	1
	0
	1,6
	0
	1
	3

	
	A2/B2
	1
	0
	4,9
	0
	1
	3

	
	A2/B2
	1
	0
	1,4,7
	0
	2
	3

	
	A2/B2
	1
	0
	0,2,4,6,8
	0
	2
	3

	
	A2/B2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	3

	
	
	
	
	
	
	
	

	
	A3/B3
	2
	1
	2,6,9
	0
	2
	2

	
	A3/B3
	2
	0
	4
	0
	2
	2

	
	A3/B3
	1
	0
	1
	0
	2
	2

	
	A3/B3
	1
	0
	4
	0
	1
	2

	
	A3/B3
	1
	0
	7
	0
	2
	2

	
	A3/B3
	1
	0
	1,6
	0
	1
	2

	
	A3/B3
	1
	0
	4,9
	0
	1
	2

	
	A3/B3
	1
	0
	1,4,7
	0
	2
	2

	
	A3/B3
	1
	0
	0,2,4,6,8
	0
	2
	2

	
	A3/B3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	2



------------- end text proposal, 38.211 section 6.3.3.2 -----------------------------------------------

Agreement:
· NR supports PRACH format 0-3 for unpaired spectrum FR1. 

Agreements:
· Revisit the agreement made in RAN1#91 regarding the start symbol index for preamble format 2 with the following change:
· Start symbol Index (in Msg1 SCS for short sequence and 15kHz for long sequence): 
· Values {0,76} for format 2

Agreement:
· To adopt the following TP to section 6.3.3.2 of 38.211
· The ones in red color are working assumption

------------- text proposal, 38.211 section 6.3.3.2 -----------------------------------------------
Table 6.3.3.2-3: Random access configurations for FR1 and unpaired spectrum (long sequence)
	PRACH
Configuration 
Index
	Preamble format
	

	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	Number of PRACH occasions within a RACH slot

	
	
	

	

	
	
	
	

	0
	0
	16
	1
	9
	0
	-
	-

	
	0
	8
	1
	9
	0
	-
	-

	
	0
	4
	1
	9
	0
	-
	-

	
	0
	2
	0
	9
	0
	-
	-

	
	0
	2
	1
	9
	0
	-
	-

	
	0
	2
	0
	4
	0
	-
	-

	
	0
	2
	1
	4
	0
	-
	-

	
	0
	1
	0
	9
	0
	-
	-

	
	0
	1
	0
	8
	0
	-
	-

	
	0
	1
	0
	7
	0
	-
	-

	10
	0
	1
	0
	6
	0
	-
	-

	
	0
	1
	0
	5
	0
	-
	-

	
	0
	1
	0
	4
	0
	-
	-

	
	0
	1
	0
	3
	0
	-
	-

	
	0
	1
	0
	2
	0
	-
	-

	
	0
	1
	0
	1
	0
	-
	-

	
	0
	1
	0
	4,9
	0
	-
	-

	
	0
	1
	0
	3,8
	0
	-
	-

	
	0
	1
	0
	2,7
	0
	-
	-

	
	0
	1
	0
	8,9
	0
	-
	-

	20
	0
	1
	0
	4,8,9
	0
	-
	-

	
	0
	1
	0
	3,4,9
	0
	-
	-

	
	0
	1
	0
	3,4,8
	0
	-
	-

	
	0
	1
	0
	7,8,9
	0
	-
	-

	
	0
	1
	0
	3,4,8,9
	0
	-
	-

	
	0
	1
	0
	6,7,8,9
	0
	-
	-

	
	0
	1
	0
	1,4,6,9
	0
	-
	-

	
	0
	1
	0
	1,6
	0
	
	

	
	0
	1
	0
	1,6
	7
	-
	-

	
	0
	1
	0
	1,3,5,7,9
	0
	-
	-

	30
	1
	16
	1
	7
	0
	-
	-

	
	1
	8
	1
	7
	0
	-
	-

	
	1
	4
	1
	7
	0
	-
	-

	
	1
	2
	0
	7
	0
	-
	-

	
	1
	2
	1
	7
	0
	-
	-

	
	1
	1
	0
	7
	0
	-
	-

	
	2
	16
	1
	6
	0
	-
	-

	
	2
	8
	1
	6
	0
	-
	-

	
	2
	4
	1
	6
	0
	-
	-

	
	2
	2
	0
	6
	7
	-
	-

	40
	2
	2
	1
	6
	7
	-
	-

	
	2
	1
	0
	6
	7
	-
	-

	
	3
	16
	1
	9
	0
	-
	-

	
	3
	8
	1
	9
	0
	-
	-

	
	3
	4
	1
	9
	0
	-
	-

	
	3
	2
	0
	9
	0
	-
	-

	
	3
	2
	1
	9
	0
	-
	-

	
	3
	2
	0
	4
	0
	-
	-

	
	3
	2
	1
	4
	0
	-
	-

	
	3
	1
	0
	9
	0
	-
	-

	50
	3
	1
	0
	8
	0
	-
	-

	
	3
	1
	0
	7
	0
	-
	-

	
	3
	1
	0
	6
	0
	-
	-

	
	3
	1
	0
	5
	0
	-
	-

	
	3
	1
	0
	4
	0
	-
	-

	
	3
	1
	0
	3
	0
	-
	-

	
	3
	1
	0
	2
	0
	-
	-

	
	3
	1
	0
	1
	0
	-
	-

	
	3
	1
	0
	1,6
	0
	-
	-

	
	3
	1
	0
	1,6
	7
	-
	-

	60
	3
	1
	0
	4,9
	0
	-
	-

	
	3
	1
	0
	3,8
	0
	-
	-

	
	3
	1
	0
	2,7
	0
	-
	-

	
	3
	1
	0
	8,9
	0
	-
	-

	
	3
	1
	0
	4,8,9
	0
	-
	-

	
	3
	1
	0
	3,4,9
	0
	-
	-

	
	3
	1
	0
	7,8,9
	0
	-
	-

	
	3
	1
	0
	3,4,8,9
	0
	-
	-

	
	3
	1
	0
	6,7,8,9
	0
	-
	-

	
	3
	1
	0
	1,4,6,9
	0
	-
	-

	70
	3
	1
	0
	1,3,5,7,9
	0
	-
	-


------------- end text proposal, 38.211 section 6.3.3.2 -----------------------------------------------

In this contribution we further discuss the remaining issues for RACH preamble formats, including text proposal on time-continuous signal of PRACH, and NR RACH configuration table design for FDD and TDD. In our companion contribution [2], we study the remaining issues for NR 4-step RACH procedures.
Discussion

OFDM baseband signal generation for PRACH
In RAN1#AH 201801, OFDM baseband signal generation for PRACH was modified to take into consideration of initial active UL BWP’s(s) frequency position and relative frequency offset of Msg1 within initial active UL BWP [3]. However, PRACH frequency position within active UL BWP has not been considered.
In TS 38.321, RACH resources can be configured in active UL BWP and initial active UL BWP, which is given in the following.
Upon initiation of the Random Access procedure, the MAC entity shall:
1>	if PRACH resources are configured for the active UL BWP:
2>	perform the Random Access procedure on the active DL BWP and UL BWP;
1>	else (i.e. PRACH resources are not configured for the active UL BWP):
2>	switch to initial DL BWP and UL BWP;
2>	perform the Random Access procedure on the initial DL BWP and UL BWP.
Therefore, RACH resources in active UL BWP should also be included in OFDM baseband signal generation for PRACH.
Furthermore, the parameter initial-Uplink-Bandwidth-Part is called initial-UL-BWP in the CR endorsed in RAN1#AH1801 [4], which should be used in TS 38.211 accordingly. 
Proposal 1: Adopt the following TP to Section 5.3.2 of 38.211:
------------------------------start of TP to Section 5.3.2 of 38.211--------------------------------



where  and 

-	 is given by clause 6.3.3;

-	 is the subcarrier spacing of the initial active uplink bandwidth part or active uplink BWP; 



-	 is obtained from the higher-layer parameter k0 and is such that the lowest numbered subcarrier in a common resource block for subcarrier spacing configuration  coincides with the lowest numbered subcarrier in a common resource block for any subcarrier spacing configuration less than ; 

-	 is the lowest numbered resource block of the initial active uplink bandwidth part or active uplink BWP based on common resource block indexing and is derived by the higher-layer parameter initial-Uplink-Bandwidth-Part. initial-UL-BWP or UL-BWP; 

-	 is the frequency offset of lowest PRACH transmission occasion in frequency domain with respect to PRB 0 of the initial active uplink bandwidth part or active uplink BWP given by the higher-layer parameter prach-frequency-start or PRACH-config-dedicated;

-	  is the PRACH transmission occasion index in frequency domain for a given PRACH transmission occasion in one time instance as given by clause 6.3.3.2; 

-	  is the number of resource blocks occupied and is given by the parameter allocation expressed in number of RBs for PUSCH in Table 6.3.3.2-1.
------------------------------end of TP to Section 5.3.2 of 38.211--------------------------------

NR RACH configuration table design
In RAN1#91, four RACH configuration tables have been agreed, two for FDD (paired spectrum) in FR1 (below 6GHz) and FR2 (above 6GHz) and two for TDD (unpaired spectrum) in FR1 and FR2. According to 38.101-2, NR operating bands in FR2 only support TDD. Therefore, there is no need to give a RACH configuration table for paired spectrum and FR2. In the following, we discuss the remaining issues for FDD and TDD, respectively.
FDD
For current RACH configuration table for FR1 and paired spectrum/supplementary uplink (Table 6.3.3.2-2) in [4], the total number of entries for FDD below 6GHz is  257, which is larger than 256 and cannot be configured with 8 bits. Therefore, some entries in Table 1 must be deleted. As PRACH format 1 has length of 3ms, three entries with subframe number of 9 within the PRACH configuration period of 160 / 80 / 40ms can be deleted. Then the total number of entries for FDD below 6GHz is 254 < 256.
Proposal 2: Adopt the following TP for RACH configurations for FR1 and paired spectrum/SUL.

------------------------------ start of TP to Section 6.3.3.2 of 38.211--------------------------------


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
	Number of time-domain PRACH occasions within a RACH slot

	
	
	

	

	
	
	
	

	0
	0
	16
	1
	1
	-
	-
	-

	1
	0
	16
	1
	4
	-
	-
	-

	2
	0
	16
	1
	7
	-
	-
	-

	3
	0
	16
	1
	9
	-
	-
	-

	4
	0
	8
	1
	1
	-
	-
	-

	5
	0
	8
	1
	4
	-
	-
	-

	6
	0
	8
	1
	7
	-
	-
	-

	7
	0
	8
	1
	9
	-
	-
	-

	8
	0
	4
	1
	1
	-
	-
	-

	9
	0
	4
	1
	4
	-
	-
	-

	10
	0
	4
	1
	7
	-
	-
	-

	11
	0
	4
	1
	9
	-
	-
	-

	12
	0
	2
	1
	1
	-
	-
	-

	13
	0
	2
	1
	4
	-
	-
	-

	14
	0
	2
	1
	7
	-
	-
	-

	15
	0
	2
	1
	9
	-
	-
	-

	16
	0
	1
	0
	1
	-
	-
	-

	17
	0
	1
	0
	4
	-
	-
	-

	18
	0
	1
	0
	7
	-
	-
	-

	19
	0
	1
	0
	1,6
	-
	-
	-

	20
	0
	1
	0
	2,7
	-
	-
	-

	21
	0
	1
	0
	3,8
	-
	-
	-

	22
	0
	1
	0
	1,4,7
	-
	-
	-

	23
	0
	1
	0
	2,5,8
	-
	-
	-

	24
	0
	1
	0
	3, 6, 9
	-
	-
	-

	25
	0
	1
	0
	0,2,4,6,8
	-
	-
	-

	26
	0
	1
	0
	1,3,5,7,9
	-
	-
	-

	27
	0
	1
	0
	0,1,2,3,4,5,6,7,8,9
	-
	-
	-

	28
	1
	16
	1
	1
	-
	-
	-

	29
	1
	16
	1
	4
	-
	-
	-

	30
	1
	16
	1
	7
	-
	-
	-

	31
	1
	16
	1
	9
	-
	-
	-

	3231
	1
	8
	1
	1
	-
	-
	-

	3332
	1
	8
	1
	4
	-
	-
	-

	3433
	1
	8
	1
	7
	-
	-
	-

	35
	1
	8
	1
	9
	-
	-
	-

	3634
	1
	4
	1
	1
	-
	-
	-

	3735
	1
	4
	1
	4
	-
	-
	-

	3836
	1
	4
	1
	7
	-
	-
	-

	39
	1
	4
	1
	9
	-
	-
	-

	4037
	1
	2
	1
	1
	-
	-
	-

	3841
	1
	2
	1
	4
	-
	-
	-

	3942
	1
	2
	1
	7
	-
	-
	-

	4043
	1
	2
	1
	9
	-
	-
	-

	4144
	1
	1
	0
	1
	-
	-
	-

	4245
	1
	1
	0
	4
	-
	-
	-

	4346
	1
	1
	0
	7
	-
	-
	-

	4447
	1
	1
	0
	1,6
	-
	-
	-

	4548
	1
	1
	0
	2,7
	-
	-
	-

	4649
	1
	1
	0
	3,8
	-
	-
	-

	4750
	1
	1
	0
	1,4,7
	-
	-
	-

	4851
	1
	1
	0
	2,5,8
	-
	-
	-

	4952
	1
	1
	0
	3,6,9
	-
	-
	-

	5053
	2
	16
	1
	1
	0
	-
	-

	5154
	2
	8
	1
	1
	0
	-
	-

	5255
	2
	4
	0
	1
	0
	-
	-

	5356
	2
	2
	0
	1
	0
	-
	-

	5457
	2
	2
	0
	5
	0
	-
	-

	5558
	2
	1
	0
	1
	0
	-
	-

	5659
	2
	1
	0
	5
	0
	-
	-

	5760
	3
	16
	1
	1
	-
	-
	-

	5861
	3
	16
	1
	4
	-
	-
	-

	5962
	3
	16
	1
	7
	-
	-
	-

	6063
	3
	16
	1
	9
	-
	-
	-

	6164
	3
	8
	1
	1
	-
	-
	-

	6265
	3
	8
	1
	4
	-
	-
	-

	6366
	3
	8
	1
	7
	-
	-
	-

	6467
	3
	4
	1
	1
	-
	-
	-

	6568
	3
	4
	1
	4
	-
	-
	-

	6669
	3
	4
	1
	7
	-
	-
	-

	6770
	3
	4
	1
	9
	-
	-
	-

	6871
	3
	2
	1
	1
	-
	-
	-

	6972
	3
	2
	1
	4
	-
	-
	-

	7073
	3
	2
	1
	7
	-
	-
	-

	7174
	3
	2
	1
	9
	-
	-
	-

	7275
	3
	1
	0
	1
	-
	-
	-

	7376
	3
	1
	0
	4
	-
	-
	-

	7477
	3
	1
	0
	7
	-
	-
	-

	7578
	3
	1
	0
	1,6
	-
	-
	-

	7679
	3
	1
	0
	2,7
	-
	-
	-

	7780
	3
	1
	0
	3,8
	-
	-
	-

	7881
	3
	1
	0
	1,4,7
	-
	-
	-

	7982
	3
	1
	0
	2,5,8
	-
	-
	-

	8083
	3
	1
	0
	3, 6, 9
	-
	-
	-

	8184
	3
	1
	0
	0,2,4,6,8
	-
	-
	-

	8285
	3
	1
	0
	1,3,5,7,9
	-
	-
	-

	8386
	3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	-
	-
	-

	8487
	A1
	16
	0
	4,9
	0
	1
	6

	8588
	A1
	16
	1
	4
	0
	2
	6

	8689
	A1
	8
	0
	4,9
	0
	1
	6

	8790
	A1
	8
	1
	4
	0
	2
	6

	8891
	A1
	4
	0
	4,9
	0
	1
	6

	8992
	A1
	4
	1
	4,9
	0
	1
	6

	9093
	A1
	4
	0
	4
	0
	2
	6

	9194
	A1
	2
	0
	4,9
	0
	1
	6

	9295
	A1
	2
	0
	1
	0
	2
	6

	9396
	A1
	2
	0
	4
	0
	2
	6

	9497
	A1
	2
	0
	7
	0
	2
	6

	9598
	A1
	1
	0
	4
	0
	1
	6

	9699
	A1
	1
	0
	1,6
	0
	1
	6

	97100
	A1
	1
	0
	4,9
	0
	1
	6

	98101
	A1
	1
	0
	1
	0
	2
	6

	99102
	A1
	1
	0
	7
	0
	2
	6

	100103
	A1
	1
	0
	2,7
	0
	2
	6

	101104
	A1
	1
	0
	1,4,7
	0
	2
	6

	102105
	A1
	1
	0
	0,2,4,6,8
	0
	2
	6

	103106
	A1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	6

	104107
	A1
	1
	0
	1,3,5,7,9
	0
	2
	6

	105108
	A1/B1
	2
	0
	4,9
	0
	1
	7

	106109
	A1/B1
	2
	0
	4
	0
	2
	7

	107110
	A1/B1
	1
	0
	4
	0
	1
	7

	108111
	A1/B1
	1
	0
	1,6
	0
	1
	7

	109112
	A1/B1
	1
	0
	4,9
	0
	1
	7

	110113
	A1/B1
	1
	0
	1
	0
	2
	7

	111114
	A1/B1
	1
	0
	7
	0
	2
	7

	112115
	A1/B1
	1
	0
	1,4,7
	0
	2
	7

	113116
	A1/B1
	1
	0
	0,2,4,6,8
	0
	2
	7

	114117
	A1/B1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	7

	115118
	A2
	16
	1
	2,6,9
	0
	1
	3

	116119
	A2
	16
	1
	4
	0
	2
	3

	117120
	A2
	8
	1
	2,6,9
	0
	1
	3

	118121
	A2
	8
	1
	4
	0
	2
	3

	119122
	A2
	4
	0
	2,6,9
	0
	1
	3

	120123
	A2
	4
	0
	4
	0
	2
	3

	121124
	A2
	2
	1
	2,6,9
	0
	1
	3

	122125
	A2
	2
	0
	1
	0
	2
	3

	123126
	A2
	2
	0
	4
	0
	2
	3

	124127
	A2
	2
	0
	7
	0
	2
	3

	125128
	A2
	1
	0
	4
	0
	1
	3

	126129
	A2
	1
	0
	1,6
	0
	1
	3

	127130
	A2
	1
	0
	4,9
	0
	1
	3

	128131
	A2
	1
	0
	1
	0
	2
	3

	129132
	A2
	1
	0
	7
	0
	2
	3

	130133
	A2
	1
	0
	2,7
	0
	2
	3

	131134
	A2
	1
	0
	1,4,7
	0
	2
	3

	132135
	A2
	1
	0
	0,2,4,6,8
	0
	2
	3

	133136
	A2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	3

	134137
	A2
	1
	0
	1,3,5,7,9
	0
	2
	3

	135138
	A2/B2
	2
	1
	2,6,9
	0
	1
	3

	136139
	A2/B2
	2
	0
	4
	0
	2
	3

	137140
	A2/B2
	1
	0
	4
	0
	1
	3

	138141
	A2/B2
	1
	0
	1,6
	0
	1
	3

	139142
	A2/B2
	1
	0
	4,9
	0
	1
	3

	140143
	A2/B2
	1
	0
	1
	0
	2
	3

	141144
	A2/B2
	1
	0
	7
	0
	2
	3

	142145
	A2/B2
	1
	0
	1,4,7
	0
	2
	3

	143146
	A2/B2
	1
	0
	0,2,4,6,8
	0
	2
	3

	144147
	A2/B2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	3

	145148
	A3
	16
	1
	4,9
	0
	1
	2

	146149
	A3
	16
	1
	4
	0
	2
	2

	147150
	A3
	8
	1
	4,9
	0
	1
	2

	148151
	A3
	8
	1
	4
	0
	2
	2

	149152
	A3
	4
	0
	4,9
	0
	1
	2

	150153
	A3
	4
	0
	4
	0
	2
	2

	151154
	A3
	2
	1
	2,6,9
	0
	2
	2

	152155
	A3
	2
	0
	1
	0
	2
	2

	153156
	A3
	2
	0
	4
	0
	2
	2

	154157
	A3
	2
	0
	7
	0
	2
	2

	155158
	A3
	1
	0
	4
	0
	1
	2

	156159
	A3
	1
	0
	1,6
	0
	1
	2

	157160
	A3
	1
	0
	4,9
	0
	1
	2

	158161
	A3
	1
	0
	1
	0
	2
	2

	159162
	A3
	1
	0
	7
	0
	2
	2

	160163
	A3
	1
	0
	2,7
	0
	2
	2

	161164
	A3
	1
	0
	1,4,7
	0
	2
	2

	162165
	A3
	1
	0
	0,2,4,6,8
	0
	2
	2

	163166
	A3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	2

	164167
	A3
	1
	0
	1,3,5,7,9
	0
	2
	2

	165168
	A3/B3
	2
	1
	2,6,9
	0
	2
	2

	166169
	A3/B3
	2
	0
	4
	0
	2
	2

	167170
	A3/B3
	1
	0
	4
	0
	1
	2

	168171
	A3/B3
	1
	0
	1,6
	0
	1
	2

	169172
	A3/B3
	1
	0
	4,9
	0
	1
	2

	170173
	A3/B3
	1
	0
	1
	0
	2
	2

	171174
	A3/B3
	1
	0
	7
	0
	2
	2

	172175
	A3/B3
	1
	0
	1,4,7
	0
	2
	2

	173176
	A3/B3
	1
	0
	0,2,4,6,8
	0
	2
	2

	174177
	A3/B3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	2

	175178
	B1
	16
	0
	4,9
	0
	1
	7

	176179
	B1
	16
	1
	4
	0
	2
	7

	177180
	B1
	8
	0
	4,9
	0
	1
	7

	178181
	B1
	8
	1
	4
	0
	2
	7

	179182
	B1
	4
	0
	4,9
	0
	1
	7

	180183
	B1
	4
	1
	4,9
	0
	1
	7

	181184
	B1
	4
	0
	4
	0
	2
	7

	182185
	B1
	2
	0
	4,9
	0
	1
	7

	183186
	B1
	2
	0
	1
	0
	2
	7

	184187
	B1
	2
	0
	4
	0
	2
	7

	185188
	B1
	2
	0
	7
	0
	2
	7

	186189
	B1
	1
	0
	4
	0
	1
	7

	187190
	B1
	1
	0
	1,6
	0
	1
	7

	188191
	B1
	1
	0
	4,9
	0
	1
	7

	189192
	B1
	1
	0
	1
	0
	2
	7

	190193
	B1
	1
	0
	7
	0
	2
	7

	191194
	B1
	1
	0
	2,7
	0
	2
	7

	192195
	B1
	1
	0
	1,4,7
	0
	2
	7

	193196
	B1
	1
	0
	0,2,4,6,8
	0
	2
	7

	194197
	B1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	7

	195198
	B1
	1
	0
	1,3,5,7,9
	0
	2
	7

	196199
	B4
	16
	0
	4,9
	0
	2
	1

	197200
	B4
	16
	1
	4
	0
	2
	1

	198201
	B4
	8
	0
	4,9
	0
	2
	1

	199202
	B4
	8
	1
	4
	0
	2
	1

	200203
	B4
	4
	0
	4,9
	0
	2
	1

	201204
	B4
	4
	0
	4
	0
	2
	1

	202205
	B4
	4
	1
	4,9
	0
	2
	1

	203206
	B4
	2
	0
	4,9
	0
	2
	1

	204207
	B4
	2
	0
	1
	0
	2
	1

	205208
	B4
	2
	0
	4
	0
	2
	1

	206209
	B4
	2
	0
	7
	0
	2
	1

	207210
	B4
	1
	0
	1
	0
	2
	1

	208211
	B4
	1
	0
	4
	0
	2
	1

	209212
	B4
	1
	0
	7
	0
	2
	1

	210213
	B4
	1
	0
	1,6
	0
	2
	1

	211214
	B4
	1
	0
	2,7
	0
	2
	1

	212215
	B4
	1
	0
	4,9
	0
	2
	1

	213216
	B4
	1
	0
	1,4,7
	0
	2
	1

	214217
	B4
	1
	0
	0,2,4,6,8
	0
	2
	1

	215218
	B4
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	1

	216219
	B4
	1
	0
	1,3,5,7,9
	0
	2
	1

	217220
	C0
	8
	1
	4
	0
	2
	7

	218221
	C0
	4
	1
	4,9
	0
	1
	7

	219222
	C0
	4
	0
	4
	0
	2
	7

	220223
	C0
	2
	0
	4,9
	0
	1
	7

	221224
	C0
	2
	0
	1
	0
	2
	7

	222225
	C0
	2
	0
	4
	0
	2
	7

	223226
	C0
	2
	0
	7
	0
	2
	7

	224227
	C0
	1
	0
	4
	0
	1
	7

	225228
	C0
	1
	0
	1,6
	0
	1
	7

	226229
	C0
	1
	0
	4,9
	0
	1
	7

	227230
	C0
	1
	0
	1
	0
	2
	7

	228231
	C0
	1
	0
	7
	0
	2
	7

	229232
	C0
	1
	0
	2,7
	0
	2
	7

	230233
	C0
	1
	0
	1,4,7
	0
	2
	7

	231234
	C0
	1
	0
	0,2,4,6,8
	0
	2
	7

	232235
	C0
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	7

	233236
	C0
	1
	0
	1,3,5,7,9
	0
	2
	7

	234237
	C2
	16
	1
	4,9
	0
	1
	2

	235238
	C2
	16
	1
	4
	0
	2
	2

	236239
	C2
	8
	1
	4,9
	0
	1
	2

	237240
	C2
	8
	1
	4
	0
	2
	2

	238241
	C2
	4
	0
	4,9
	0
	1
	2

	239242
	C2
	4
	0
	4
	0
	2
	2

	240243
	C2
	2
	1
	2,6,9
	0
	2
	2

	241244
	C2
	2
	0
	1
	0
	2
	2

	242245
	C2
	2
	0
	4
	0
	2
	2

	243246
	C2
	2
	0
	7
	0
	2
	2

	244247
	C2
	1
	0
	4
	0
	1
	2

	245248
	C2
	1
	0
	1,6
	0
	1
	2

	246249
	C2
	1
	0
	4,9
	0
	1
	2

	247250
	C2
	1
	0
	1
	0
	2
	2

	248251
	C2
	1
	0
	7
	0
	2
	2

	249252
	C2
	1
	0
	2,7
	0
	2
	2

	250253
	C2
	1
	0
	1,4,7
	0
	2
	2

	251254
	C2
	1
	0
	0,2,4,6,8
	0
	2
	2

	252255
	C2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	2

	253256
	C2
	1
	0
	1,3,5,7,9
	0
	2
	2




------------------------------end of TP to Section 6.3.3.2 of 38.211--------------------------------

TDD

TDD below 6GHz with short sequence
As agreed in RAN1#AH 201801, 71 RACH configuration entries have been agreed for TDD below 6GHz with long sequence [4]. There are total of 256-71 = 185 RACH configuration entries left for TDD below 6GHz with short sequence. 
For design of RACH configuration tables for TDD below 6GHz with short sequence, we need to consider: starting symbol number in semi-static UL/DL configuration, collision between RACH occasions and DL signals (SSB, RMSI, and other DL), size of the RACH configuration tables, and number of formats for the short sequences, etc.
For the design of the starting OFDM symbol index for PRACH for TDD in semi-static UL/DL configuration, the following factors need to be considered:
· Setting the RACH occasion in the end of a semi-static UL/DL period to avoid the interference from the DL part.
· Supporting short sequence formats (with number of OFDM symbols 2/4/6/12) as much as possible.
· Allowing mitigation of TRP-to-TRP interference in TDD systems.
· As shown in Table 3, the ratio of the subcarrier spacing (SCS) between the PUSCH and the PRACH needs to be taken into consideration. The number of uplink OFDM symbols for PRACH to be configured in a slot is at least multiple of 2.
Table 3: SCS of PRACH and PUSCH
	
	PRACH
	PUSCH

	Below 6GHz 
	15 KHz
30 KHz
	15 KHz
30 KHz
60 KHz

	Above 6GHz
	60 KHz
120 KHz
	60 KHz
120 KHz



For short PRACH format, the number of OFDM symbols is 2/4/6/12. When the starting OFDM symbol index is greater than 2, B4 (corresponding to 12 OFDM symbols) cannot be supported. Then at least 6 OFDM symbols are required. The set of candidate PRACH OFDM symbol starting index is {4, 6, 8, 10, 12}.
First, index 12 and 10 are not feasible because only 2 and 4 OFDM symbols are left for PRACH occasion, respectively, then the PRACH format with 6 OFDM symbols cannot be supported. Second, index 4 is not suitable because the total number of downlink and protection OFDM symbols is only 4, and the downlink capacity is too small. Furthermore, for mitigation interference from PDCCH into PRACH in TDD explained in [5], the starting symbol index for PRACH should be at least 5. Therefore, the index 4 is not suitable.
Therefore, the candidate index values are 6 and 8. When the PRACH OFDM symbol starting index is 6, there are 8 UL OFDM symbols for PRACH occasion and all PRACH formats except B4 can be supported. The disadvantage is that for the PRACH format A3 and B3, there are 2 OFDM symbols left. When the starting OFDM symbol index is 8, there are 6 UL OFDM symbols for PRACH occasion. The advantage is that the PRACH format B3 with 6 OFDM symbols can be supported without any unused OFDM symbol. The disadvantage is that the PRACH format A3 cannot be supported.
In summary, it is recommended that adding an additional starting PRACH OFDM symbol index 8 for the semi-static UL / DL configuration.
Proposal 3: Add an additional starting PRACH OFDM symbol index 8 for the semi-static UL / DL configuration.

For TDD in NR, it is better not to configure RACH resources in SS/PBCH slots. Table 4 shows that for carrier frequency below-6GHz with 10ms SS/PBCH periodicity, there are 8 candidate slots within a radio frame for RACH resources without SS-block, where the indices are 4~9 for SCS of 15 KHz, and 8, 9 for SCS of 30 KHz. According to Table 5, potential slot indices within a radio frame for RACH resources without SS-block are 9, 14, 19~39 for SCS of 60 KHz and 8, 9,18,19,28, 29, 38~79 for SCS of 120 KHz. Therefore, slot 8 and 9 are preferred below 6GHz, and slot 9 and 19 are preferred above 6GHz.
However, if all RACH occasion configurations are designed based on the principle of no collision with SSB slots, the random access time is limited. Therefore, for TDD in NR, there should be at least one RACH configuration that does not collide with SSB slots.
Table 4. Candidate slot indices within a frame for RACH resources below 6GHz (SSB with 10ms periodicity)
	
	Msg.1 with 15 kHz SCS
	Msg.1 with 30 kHz SCS

	SSB with 15 kHz SCS, L=8
	4, 5, 6, 7, 8, 9
	8 ~ 19

	SSB with 30 kHz SCS, L=8
	4~19
	2 ~9 



Table 5. Candidate slot indices within a frame for RACH resources above 6GHz (SSB with 10ms periodicity) 
	
	Msg.1 with 60kHz SCS
	Msg.1 with 120kHz SCS

	SSB with 120 kHz SCS, L=64
	4,9,14,19~ 39
	8, 9, 18, 19, 28, 29, 38~79

	SSB with 240 kHz SCS, L=64
	4, 9~39
	8, 9, 18~79



Proposal 4: For TDD in NR, there should be at least one RACH configuration that does not collide with SSB slots.

Conclusion
This paper investigates the remaining issues for RACH formats. 
Proposal 1: Adopt the following TP to Section 5.3.2 of 38.211:
------------------------------start of TP to Section 5.3.2 of 38.211--------------------------------



where  and 

-	 is given by clause 6.3.3;

-	 is the subcarrier spacing of the initial active uplink bandwidth part or active uplink BWP;



-	 is obtained from the higher-layer parameter k0 and is such that the lowest numbered subcarrier in a common resource block for subcarrier spacing configuration  coincides with the lowest numbered subcarrier in a common resource block for any subcarrier spacing configuration less than ; 

-	 is the lowest numbered resource block of the initial active uplink bandwidth part or active uplink BWP  based on common resource block indexing and is derived by the higher-layer parameter initial-Uplink-Bandwidth-Partinitial-UL-BWP or UL-BWP ; 

-	 is the frequency offset of lowest PRACH transmission occasion in frequency domain with respect to PRB 0 of the initial active uplink bandwidth part or active uplink BWP given by the higher-layer parameter prach-frequency-start or PRACH-config-dedicated;

-	  is the PRACH transmission occasion index in frequency domain for a given PRACH transmission occasion in one time instance as given by clause 6.3.3.2; 

-	  is the number of resource blocks occupied and is given by the parameter allocation expressed in number of RBs for PUSCH in Table 6.3.3.2-1.
------------------------------end of TP to Section 5.3.2 of 38.211--------------------------------

Proposal 2: Adopt the following TP for RACH configurations for FR1 and paired spectrum/SUL.

------------------------------ start of TP to Section 6.3.3.2 of 38.211--------------------------------

Table 6.3.3.2-2: Random access configurations for FR1 and paired spectrum/supplementary uplink.
	PRACH
Configuration 
Index
	Preamble format
	

	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	Number of time-domain PRACH occasions within a RACH slot

	
	
	

	

	
	
	
	

	0
	0
	16
	1
	1
	-
	-
	-

	1
	0
	16
	1
	4
	-
	-
	-

	2
	0
	16
	1
	7
	-
	-
	-

	3
	0
	16
	1
	9
	-
	-
	-

	4
	0
	8
	1
	1
	-
	-
	-

	5
	0
	8
	1
	4
	-
	-
	-

	6
	0
	8
	1
	7
	-
	-
	-

	7
	0
	8
	1
	9
	-
	-
	-

	8
	0
	4
	1
	1
	-
	-
	-

	9
	0
	4
	1
	4
	-
	-
	-

	10
	0
	4
	1
	7
	-
	-
	-

	11
	0
	4
	1
	9
	-
	-
	-

	12
	0
	2
	1
	1
	-
	-
	-

	13
	0
	2
	1
	4
	-
	-
	-

	14
	0
	2
	1
	7
	-
	-
	-

	15
	0
	2
	1
	9
	-
	-
	-

	16
	0
	1
	0
	1
	-
	-
	-

	17
	0
	1
	0
	4
	-
	-
	-

	18
	0
	1
	0
	7
	-
	-
	-

	19
	0
	1
	0
	1,6
	-
	-
	-

	20
	0
	1
	0
	2,7
	-
	-
	-

	21
	0
	1
	0
	3,8
	-
	-
	-

	22
	0
	1
	0
	1,4,7
	-
	-
	-

	23
	0
	1
	0
	2,5,8
	-
	-
	-

	24
	0
	1
	0
	3, 6, 9
	-
	-
	-

	25
	0
	1
	0
	0,2,4,6,8
	-
	-
	-

	26
	0
	1
	0
	1,3,5,7,9
	-
	-
	-

	27
	0
	1
	0
	0,1,2,3,4,5,6,7,8,9
	-
	-
	-

	28
	1
	16
	1
	1
	-
	-
	-

	29
	1
	16
	1
	4
	-
	-
	-

	30
	1
	16
	1
	7
	-
	-
	-

	31
	1
	16
	1
	9
	-
	-
	-

	3231
	1
	8
	1
	1
	-
	-
	-

	3332
	1
	8
	1
	4
	-
	-
	-

	3433
	1
	8
	1
	7
	-
	-
	-

	35
	1
	8
	1
	9
	-
	-
	-

	3634
	1
	4
	1
	1
	-
	-
	-

	3735
	1
	4
	1
	4
	-
	-
	-

	3836
	1
	4
	1
	7
	-
	-
	-

	39
	1
	4
	1
	9
	-
	-
	-

	4037
	1
	2
	1
	1
	-
	-
	-

	3841
	1
	2
	1
	4
	-
	-
	-

	3942
	1
	2
	1
	7
	-
	-
	-

	4043
	1
	2
	1
	9
	-
	-
	-

	4144
	1
	1
	0
	1
	-
	-
	-

	4245
	1
	1
	0
	4
	-
	-
	-

	4346
	1
	1
	0
	7
	-
	-
	-

	4447
	1
	1
	0
	1,6
	-
	-
	-

	4548
	1
	1
	0
	2,7
	-
	-
	-

	4649
	1
	1
	0
	3,8
	-
	-
	-

	4750
	1
	1
	0
	1,4,7
	-
	-
	-

	4851
	1
	1
	0
	2,5,8
	-
	-
	-

	4952
	1
	1
	0
	3,6,9
	-
	-
	-

	5053
	2
	16
	1
	1
	0
	-
	-

	5154
	2
	8
	1
	1
	0
	-
	-

	5255
	2
	4
	0
	1
	0
	-
	-

	5356
	2
	2
	0
	1
	0
	-
	-

	5457
	2
	2
	0
	5
	0
	-
	-

	5558
	2
	1
	0
	1
	0
	-
	-

	5659
	2
	1
	0
	5
	0
	-
	-

	5760
	3
	16
	1
	1
	-
	-
	-

	5861
	3
	16
	1
	4
	-
	-
	-

	5962
	3
	16
	1
	7
	-
	-
	-

	6063
	3
	16
	1
	9
	-
	-
	-

	6164
	3
	8
	1
	1
	-
	-
	-

	6265
	3
	8
	1
	4
	-
	-
	-

	6366
	3
	8
	1
	7
	-
	-
	-

	6467
	3
	4
	1
	1
	-
	-
	-

	6568
	3
	4
	1
	4
	-
	-
	-

	6669
	3
	4
	1
	7
	-
	-
	-

	6770
	3
	4
	1
	9
	-
	-
	-

	6871
	3
	2
	1
	1
	-
	-
	-

	6972
	3
	2
	1
	4
	-
	-
	-

	7073
	3
	2
	1
	7
	-
	-
	-

	7174
	3
	2
	1
	9
	-
	-
	-

	7275
	3
	1
	0
	1
	-
	-
	-

	7376
	3
	1
	0
	4
	-
	-
	-

	7477
	3
	1
	0
	7
	-
	-
	-

	7578
	3
	1
	0
	1,6
	-
	-
	-

	7679
	3
	1
	0
	2,7
	-
	-
	-

	7780
	3
	1
	0
	3,8
	-
	-
	-

	7881
	3
	1
	0
	1,4,7
	-
	-
	-

	7982
	3
	1
	0
	2,5,8
	-
	-
	-

	8083
	3
	1
	0
	3, 6, 9
	-
	-
	-

	8184
	3
	1
	0
	0,2,4,6,8
	-
	-
	-

	8285
	3
	1
	0
	1,3,5,7,9
	-
	-
	-

	8386
	3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	-
	-
	-

	8487
	A1
	16
	0
	4,9
	0
	1
	6

	8588
	A1
	16
	1
	4
	0
	2
	6

	8689
	A1
	8
	0
	4,9
	0
	1
	6

	8790
	A1
	8
	1
	4
	0
	2
	6

	8891
	A1
	4
	0
	4,9
	0
	1
	6

	8992
	A1
	4
	1
	4,9
	0
	1
	6

	9093
	A1
	4
	0
	4
	0
	2
	6

	9194
	A1
	2
	0
	4,9
	0
	1
	6

	9295
	A1
	2
	0
	1
	0
	2
	6

	9396
	A1
	2
	0
	4
	0
	2
	6

	9497
	A1
	2
	0
	7
	0
	2
	6

	9598
	A1
	1
	0
	4
	0
	1
	6

	9699
	A1
	1
	0
	1,6
	0
	1
	6

	97100
	A1
	1
	0
	4,9
	0
	1
	6

	98101
	A1
	1
	0
	1
	0
	2
	6

	99102
	A1
	1
	0
	7
	0
	2
	6

	100103
	A1
	1
	0
	2,7
	0
	2
	6

	101104
	A1
	1
	0
	1,4,7
	0
	2
	6

	102105
	A1
	1
	0
	0,2,4,6,8
	0
	2
	6

	103106
	A1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	6

	104107
	A1
	1
	0
	1,3,5,7,9
	0
	2
	6

	105108
	A1/B1
	2
	0
	4,9
	0
	1
	7

	106109
	A1/B1
	2
	0
	4
	0
	2
	7

	107110
	A1/B1
	1
	0
	4
	0
	1
	7

	108111
	A1/B1
	1
	0
	1,6
	0
	1
	7

	109112
	A1/B1
	1
	0
	4,9
	0
	1
	7

	110113
	A1/B1
	1
	0
	1
	0
	2
	7

	111114
	A1/B1
	1
	0
	7
	0
	2
	7

	112115
	A1/B1
	1
	0
	1,4,7
	0
	2
	7

	113116
	A1/B1
	1
	0
	0,2,4,6,8
	0
	2
	7

	114117
	A1/B1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	7

	115118
	A2
	16
	1
	2,6,9
	0
	1
	3

	116119
	A2
	16
	1
	4
	0
	2
	3

	117120
	A2
	8
	1
	2,6,9
	0
	1
	3

	118121
	A2
	8
	1
	4
	0
	2
	3

	119122
	A2
	4
	0
	2,6,9
	0
	1
	3

	120123
	A2
	4
	0
	4
	0
	2
	3

	121124
	A2
	2
	1
	2,6,9
	0
	1
	3

	122125
	A2
	2
	0
	1
	0
	2
	3

	123126
	A2
	2
	0
	4
	0
	2
	3

	124127
	A2
	2
	0
	7
	0
	2
	3

	125128
	A2
	1
	0
	4
	0
	1
	3

	126129
	A2
	1
	0
	1,6
	0
	1
	3

	127130
	A2
	1
	0
	4,9
	0
	1
	3

	128131
	A2
	1
	0
	1
	0
	2
	3

	129132
	A2
	1
	0
	7
	0
	2
	3

	130133
	A2
	1
	0
	2,7
	0
	2
	3

	131134
	A2
	1
	0
	1,4,7
	0
	2
	3

	132135
	A2
	1
	0
	0,2,4,6,8
	0
	2
	3

	133136
	A2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	3

	134137
	A2
	1
	0
	1,3,5,7,9
	0
	2
	3

	135138
	A2/B2
	2
	1
	2,6,9
	0
	1
	3

	136139
	A2/B2
	2
	0
	4
	0
	2
	3

	137140
	A2/B2
	1
	0
	4
	0
	1
	3

	138141
	A2/B2
	1
	0
	1,6
	0
	1
	3

	139142
	A2/B2
	1
	0
	4,9
	0
	1
	3

	140143
	A2/B2
	1
	0
	1
	0
	2
	3

	141144
	A2/B2
	1
	0
	7
	0
	2
	3

	142145
	A2/B2
	1
	0
	1,4,7
	0
	2
	3

	143146
	A2/B2
	1
	0
	0,2,4,6,8
	0
	2
	3

	144147
	A2/B2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	3

	145148
	A3
	16
	1
	4,9
	0
	1
	2

	146149
	A3
	16
	1
	4
	0
	2
	2

	147150
	A3
	8
	1
	4,9
	0
	1
	2

	148151
	A3
	8
	1
	4
	0
	2
	2

	149152
	A3
	4
	0
	4,9
	0
	1
	2

	150153
	A3
	4
	0
	4
	0
	2
	2

	151154
	A3
	2
	1
	2,6,9
	0
	2
	2

	152155
	A3
	2
	0
	1
	0
	2
	2

	153156
	A3
	2
	0
	4
	0
	2
	2

	154157
	A3
	2
	0
	7
	0
	2
	2

	155158
	A3
	1
	0
	4
	0
	1
	2

	156159
	A3
	1
	0
	1,6
	0
	1
	2

	157160
	A3
	1
	0
	4,9
	0
	1
	2

	158161
	A3
	1
	0
	1
	0
	2
	2

	159162
	A3
	1
	0
	7
	0
	2
	2

	160163
	A3
	1
	0
	2,7
	0
	2
	2

	161164
	A3
	1
	0
	1,4,7
	0
	2
	2

	162165
	A3
	1
	0
	0,2,4,6,8
	0
	2
	2

	163166
	A3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	2

	164167
	A3
	1
	0
	1,3,5,7,9
	0
	2
	2

	165168
	A3/B3
	2
	1
	2,6,9
	0
	2
	2

	166169
	A3/B3
	2
	0
	4
	0
	2
	2

	167170
	A3/B3
	1
	0
	4
	0
	1
	2

	168171
	A3/B3
	1
	0
	1,6
	0
	1
	2

	169172
	A3/B3
	1
	0
	4,9
	0
	1
	2

	170173
	A3/B3
	1
	0
	1
	0
	2
	2

	171174
	A3/B3
	1
	0
	7
	0
	2
	2

	172175
	A3/B3
	1
	0
	1,4,7
	0
	2
	2

	173176
	A3/B3
	1
	0
	0,2,4,6,8
	0
	2
	2

	174177
	A3/B3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	2

	175178
	B1
	16
	0
	4,9
	0
	1
	7

	176179
	B1
	16
	1
	4
	0
	2
	7

	177180
	B1
	8
	0
	4,9
	0
	1
	7

	178181
	B1
	8
	1
	4
	0
	2
	7

	179182
	B1
	4
	0
	4,9
	0
	1
	7

	180183
	B1
	4
	1
	4,9
	0
	1
	7

	181184
	B1
	4
	0
	4
	0
	2
	7

	182185
	B1
	2
	0
	4,9
	0
	1
	7

	183186
	B1
	2
	0
	1
	0
	2
	7

	184187
	B1
	2
	0
	4
	0
	2
	7

	185188
	B1
	2
	0
	7
	0
	2
	7

	186189
	B1
	1
	0
	4
	0
	1
	7

	187190
	B1
	1
	0
	1,6
	0
	1
	7

	188191
	B1
	1
	0
	4,9
	0
	1
	7

	189192
	B1
	1
	0
	1
	0
	2
	7

	190193
	B1
	1
	0
	7
	0
	2
	7

	191194
	B1
	1
	0
	2,7
	0
	2
	7

	192195
	B1
	1
	0
	1,4,7
	0
	2
	7

	193196
	B1
	1
	0
	0,2,4,6,8
	0
	2
	7

	194197
	B1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	7

	195198
	B1
	1
	0
	1,3,5,7,9
	0
	2
	7

	196199
	B4
	16
	0
	4,9
	0
	2
	1

	197200
	B4
	16
	1
	4
	0
	2
	1

	198201
	B4
	8
	0
	4,9
	0
	2
	1

	199202
	B4
	8
	1
	4
	0
	2
	1

	200203
	B4
	4
	0
	4,9
	0
	2
	1

	201204
	B4
	4
	0
	4
	0
	2
	1

	202205
	B4
	4
	1
	4,9
	0
	2
	1

	203206
	B4
	2
	0
	4,9
	0
	2
	1

	204207
	B4
	2
	0
	1
	0
	2
	1

	205208
	B4
	2
	0
	4
	0
	2
	1

	206209
	B4
	2
	0
	7
	0
	2
	1

	207210
	B4
	1
	0
	1
	0
	2
	1

	208211
	B4
	1
	0
	4
	0
	2
	1

	209212
	B4
	1
	0
	7
	0
	2
	1

	210213
	B4
	1
	0
	1,6
	0
	2
	1

	211214
	B4
	1
	0
	2,7
	0
	2
	1

	212215
	B4
	1
	0
	4,9
	0
	2
	1

	213216
	B4
	1
	0
	1,4,7
	0
	2
	1

	214217
	B4
	1
	0
	0,2,4,6,8
	0
	2
	1

	215218
	B4
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	1

	216219
	B4
	1
	0
	1,3,5,7,9
	0
	2
	1

	217220
	C0
	8
	1
	4
	0
	2
	7

	218221
	C0
	4
	1
	4,9
	0
	1
	7

	219222
	C0
	4
	0
	4
	0
	2
	7

	220223
	C0
	2
	0
	4,9
	0
	1
	7

	221224
	C0
	2
	0
	1
	0
	2
	7

	222225
	C0
	2
	0
	4
	0
	2
	7

	223226
	C0
	2
	0
	7
	0
	2
	7

	224227
	C0
	1
	0
	4
	0
	1
	7

	225228
	C0
	1
	0
	1,6
	0
	1
	7

	226229
	C0
	1
	0
	4,9
	0
	1
	7

	227230
	C0
	1
	0
	1
	0
	2
	7

	228231
	C0
	1
	0
	7
	0
	2
	7

	229232
	C0
	1
	0
	2,7
	0
	2
	7

	230233
	C0
	1
	0
	1,4,7
	0
	2
	7

	231234
	C0
	1
	0
	0,2,4,6,8
	0
	2
	7

	232235
	C0
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	7

	233236
	C0
	1
	0
	1,3,5,7,9
	0
	2
	7

	234237
	C2
	16
	1
	4,9
	0
	1
	2

	235238
	C2
	16
	1
	4
	0
	2
	2

	236239
	C2
	8
	1
	4,9
	0
	1
	2

	237240
	C2
	8
	1
	4
	0
	2
	2

	238241
	C2
	4
	0
	4,9
	0
	1
	2

	239242
	C2
	4
	0
	4
	0
	2
	2

	240243
	C2
	2
	1
	2,6,9
	0
	2
	2

	241244
	C2
	2
	0
	1
	0
	2
	2

	242245
	C2
	2
	0
	4
	0
	2
	2

	243246
	C2
	2
	0
	7
	0
	2
	2

	244247
	C2
	1
	0
	4
	0
	1
	2

	245248
	C2
	1
	0
	1,6
	0
	1
	2

	246249
	C2
	1
	0
	4,9
	0
	1
	2

	247250
	C2
	1
	0
	1
	0
	2
	2

	248251
	C2
	1
	0
	7
	0
	2
	2

	249252
	C2
	1
	0
	2,7
	0
	2
	2

	250253
	C2
	1
	0
	1,4,7
	0
	2
	2

	251254
	C2
	1
	0
	0,2,4,6,8
	0
	2
	2

	252255
	C2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	2

	253256
	C2
	1
	0
	1,3,5,7,9
	0
	2
	2



------------------------------end of TP to Section 6.3.3.2 of 38.211--------------------------------

Proposal 3: Add an additional starting PRACH OFDM symbol index 8 for the semi-static UL / DL configuration.

Proposal 4: For TDD in NR, there should be at least one RACH configuration that does not collide with SSB slots.
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