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1. Introduction
At the RAN1-AH-1801 meeting, remaining issues regarding RACH configuration table and others were discussed and RAN1 made agreements on the RACH configuration table for FR1, paired spectrum and long/short sequences, and the configuration table for FR1, unpaired spectrum and long sequence [1]. In this contribution, we discuss on remaining issues regarding RACH configuration table. 

2. RACH configuration table for FR1, TDD and short sequence
At the last meeting, RAN1 made agreements on RACH configuration for FR1, TDD and long sequence.  One of the remaining issues is RACH configuration table for FR1, TDD and short sequence. RACH configuration table for format 0/3 can be baseline for RACH configuration table for short sequence, since time duration of RACH slot for PRACH format with short sequence is 1 ms or 0.5 ms while time duration of RACH slot for format 0/3 is also 1 ms. However, the number of RACH configuration indices for format 3 is 29 (including WA), while remaining number of RACH configuration indices for short sequence is 185 although the number of PRACH format with short sequence is 10, i.e., 290 configurations are automatically derived. Hence, some low prioritised configuration indices should be removed from such 290 candidate configurations based on the table for format 3. Table I shows agreed RACH configuration table for FR1, TDD and PRACH format 3, and also it also shows our proposal of applicability for short sequence considering the limited number of configuration indices, i.e., priority of the configuration.
Proposal 1: RACH configuration table for PRACH format 0/3 should be baseline for RACH configuration table for short sequence.

Table I: RACH configurations for FR1 and unpaired spectrum with PRACH format 3
	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
	Applicability for short sequence
(priority)

	
	
	

	

	
	
	
	
	

	42
	3
	16
	1
	9
	0
	-
	-
	High

	43
	3
	8
	1
	9
	0
	-
	-
	High

	44
	3
	4
	1
	9
	0
	-
	-
	High

	45
	3
	2
	0
	9
	0
	-
	-
	Low

	46
	3
	2
	1
	9
	0
	-
	-
	High

	47
	3
	2
	0
	4
	0
	-
	-
	Low

	48
	3
	2
	1
	4
	0
	-
	-
	High

	49
	3
	1
	0
	9
	0
	-
	-
	High

	50
	3
	1
	0
	8
	0
	-
	-
	Middle

	51
	3
	1
	0
	7
	0
	-
	-
	High

	52
	3
	1
	0
	6
	0
	-
	-
	Remove

	53
	3
	1
	0
	5
	0
	-
	-
	Remove

	54
	3
	1
	0
	4
	0
	-
	-
	High

	55
	3
	1
	0
	3
	0
	-
	-
	Middle

	56
	3
	1
	0
	2
	0
	-
	-
	High

	57
	3
	1
	0
	1
	0
	-
	-
	Remove

	58 (WA)
	3
	1
	0
	1,6
	0
	-
	-
	Remove

	59 (WA)
	3
	1
	0
	1,6
	7
	-
	-
	Remove

	60
	3
	1
	0
	4,9
	0
	-
	-
	High

	61
	3
	1
	0
	3,8
	0
	-
	-
	Remove

	62
	3
	1
	0
	2,7
	0
	-
	-
	Remove

	63
	3
	1
	0
	8,9
	0
	-
	-
	High

	64
	3
	1
	0
	4,8,9
	0
	-
	-
	High

	65
	3
	1
	0
	3,4,9
	0
	-
	-
	Remove

	66
	3
	1
	0
	7,8,9
	0
	-
	-
	Middle

	67
	3
	1
	0
	3,4,8,9
	0
	-
	-
	Middle

	68
	3
	1
	0
	6,7,8,9
	0
	-
	-
	Low

	69
	3
	1
	0
	1,4,6,9
	0
	-
	-
	Remove

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




In addition, for short sequence, starting symbol index within a RACH slot and number of PRACH slots within a subframe need to be considered different from the case of long sequence. One important motivation of PRACH format with short sequence is that RACH slot can be aligned with a 30 kHz slot, i.e., 0.5 ms, since it cannot be achieved by long sequence which has equal to or longer than 1 ms duration. For example, in case with DL/UL periodicity of 1 ms, only PRACH format with short sequence can be used since there cannot be consecutive 30 kHz UL slots within one DL/UL periodicity. Thus, number of PRACH slots within a subframe is 1 for major configuration indices, and in such case it is sufficient that starting symbol index is only 0 or 2. Of course, we can consider that number of PRACH slots within a subframe is 2 or starting symbol index is e.g., 7 or 8 for minor configuration indices if needed. 
Proposal 2: Number of PRACH slots within a subframe in RACH configuration table should be 1 for majority of RACH configuration indices for FR1.

Following table II shows relationship between starting symbol index within a RACH slot and the number of time domain RACH occasions within a RACH slot for each PRACH format based on short sequence. For PRACH format A2/B2, A3/B3, C2 and B4, the number of time domain RACH occasions within a RACH slot is same regardless of starting symbol index within a RACH slot 0 or 2. Thus, only starting symbol index 2 should be supported for these formats in order to save the number of configurations. For other formats, both of starting symbol index 0 and 2 can be considered. However only for FR1, we propose that starting symbol index should be only 2 since the possible/assumed number of actually transmitted SSBs could be small and the number of RACH occasions can be increased also by FDMed RACH occasions. On the other hand, for FR2, starting symbol 0 should also be supported in addition to starting symbol index 2 since the possible/assumed number of actually transmitted SSBs is large and FDMed RACH occasions cannot be used for different SSBs due to restriction by analogue BF.
Proposal 3: Starting symbol index in RACH configuration table should be only 2 for FR1.

Table II: Relationship between starting symbol index within a RACH slot and the number of time domain RACH occasions within a RACH slot
	Preamble Format
	Starting symbol index within a RACH slot
	The number of time domain RACH occasions within a RACH slot

	A1
	0
	6

	
	2
	5

	A1/B1
	0
	7

	
	2
	6

	B1
	0
	7

	
	2
	6

	C0
	0
	7

	
	2
	6

	A2
	0
	3

	
	2
	2

	A2/B2
	0
	3

	
	2
	3

	A3
	0
	2

	
	2
	1

	A3/B3
	0
	2

	
	2
	2

	C2
	0
	2

	
	2
	2

	B4
	0
	1

	
	2
	1




Based on discussion above, table III shows our proposal on RACH configuration table for FR1, TDD and short sequence, which is based on the RACH configurations with high/middle priority from table I, i.e., RACH configurations with PRACH format 3, except for index X+15. RACH configuration with index X+15 is beneficial for DL/UL periodicity 2 ms where the configurations with subframe number 4 cannot be applied as shown in Fig.1. These 18 configuration indices in table III are applied to each of all PRACH formats with short sequence. Although number of time-domain RACH occasions within a RACH slot is different for different PRACH format, it is better that general RACH configurations considering DL/UL configuration are applied for all PRACH formats since number of RACH occasions can be adjusted by FDMed RACH occasions. Also, in the configurations with index X+12 and X+14, number of PRACH slots within a subframe can be reconsidered as 2 since only one set of consecutive RACH slots are located. That’s why there are brackets.
Proposal 4: NR supports following table III for RACH configuration table for FR1, TDD and short sequence. These 18 configuration indices in the table are applied to each of all PRACH formats with short sequence, respectively.

Table III: RACH configurations for FR1, unpaired spectrum and short sequence
	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
	Applicability for short sequence
(priority)

	
	
	

	

	
	
	
	
	

	X
	all
	16
	1
	9
	2
	1
	-
	High

	X+1
	all
	8
	1
	9
	2
	1
	-
	High

	X+2
	all
	4
	1
	9
	2
	1
	-
	High

	X+3
	all
	2
	1
	9
	2
	1
	-
	High

	X+4
	all
	2
	1
	4
	2
	1
	-
	High

	X+5
	all
	1
	0
	9
	2
	1
	-
	High

	X+6
	all
	1
	0
	8
	2
	1
	-
	Middle

	X+7
	all
	1
	0
	7
	2
	1
	-
	High

	X+8
	all
	1
	0
	4
	2
	1
	-
	High

	X+9
	all
	1
	0
	3
	2
	1
	-
	Middle

	X+10
	all
	1
	0
	2
	2
	1
	-
	High

	X+11
	all
	1
	0
	4,9
	2
	1
	-
	High

	X+12
	all
	1
	0
	8,9
	2
	[1]
	-
	High

	X+13
	all
	1
	0
	4,8,9
	2
	1
	-
	High

	X+14
	all
	1
	0
	7,8,9
	2
	[1]
	-
	Middle

	X+15
	all
	1
	0
	3,7,9
	2
	1
	-
	New

	X+16
	all
	1
	0
	3,4,8,9
	2
	1
	-
	Middle

	X+17
	all
	1
	0
	1,3,5,7,9
	2
	1
	-
	High
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Figure.1: Switching points from UL to DL for each DL/UL periodicity
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Figure.2: Possible SSB location for FR1

3. RACH configuration table for FR2 and TDD 
First of all, considering priority among different PRACH formats in order to design RACH configuration table, format C should be prioritised since maximum cell radius for format A and B, e.g., A1 and B1, is too short due to short CP/GP based on high SCS, especially for 120 kHz PRACH SCS. In addition, considering the large number of possible SSBs and restriction by analogue BF with gNB, many RACH occasions within a RACH slot are needed. Therefore, especially format C0 should be prioritised.
Proposal 5: For the number of RACH configuration indices for each PRACH format, PRACH format C0 should be prioritized for FR2.

Similarly as discussion above for FR1, even for FR2, considering the case that 120 kHz SCS UL slot is isolated, i.e., both adjacent slots are DL slots, number of PRACH slots within a 60 kHz SCS slot in RACH configuration table should be 1 for majority of RACH configuration indices.
Proposal 6: Number of PRACH slots within a 60 kHz SCS slot in RACH configuration table should be 1 for majority of RACH configuration indices for FR2.

As discussion above based on table II, starting symbol index within a RACH slot should be only 2 for PRACH format A2/B2, A3/B3, C2 and B4 even for FR2. On the other hand, both starting symbol index 0 and 2 within a RACH slot should be supported for PRACH format A1, A1/B1, B1, C0, A2 and A3 for FR2, since the possible/assumed number of actually transmitted SSBs is large and FDMed RACH occasions cannot be used for different SSBs due to restriction by analogue BF.
Proposal 7: For PRACH format A2/B2, A3/B3, C2 and B4, starting symbol index in RACH configuration table should be only 2 for FR2.
Proposal 8: For PRACH format A1, A1/B1, B1, C0, A2 and A3, both starting symbol index 0 and 2 in RACH configuration table should be supported for FR2.

Regarding indication of slot number with 60 kHz SCS in RACH configuration table, we should take into account DL/UL periodicity. Fig.3 shows two RACH configuration patterns for DL/UL periodicity corresponding to multiple of 0.625 ms and 0.5 ms, respectively.  In the figure, red line means switching point from UL to DL, and yellow part means possible RACH slot locations. As shown in fig.3, pattern A of RACH configuration can be applied to the cases with DL/UL periodicity of 0.625 ms and 1.25 ms, and also pattern B of RACH configuration can be applied to the cases with DL/UL periodicity of 0.5 ms, 1 ms and 2 ms. For FR2, short DL/UL periodicity, i.e., up to 2 ms periodicity, is more likely to be used considering HARQ feedback delay, UL traffic latency and so on. Even if DL/UL periodicity by semi-static DL/UL configuration is larger than 2 ms, it is likely that there is UL slot in the middle of one DL/UL periodicity based on dynamic SFI and then the UL slot can be used as RACH slot. Additionally, if needed, additional RACH configurations aligned with semi-static DL/UL configuration with DL/UL periodicity larger than 2 ms can be considered. We propose that following two patterns of RACH configuration should be at least supported for all PRACH formats.
Proposal 9: NR at least supports following table IV for RACH configuration table for FR2 and TDD. These 12 configuration indices in the table are applied to each of PRACH format A1, A1/B1, B1, C0, A2 and A3, respectively.
Table IV: RACH configurations for FR2 and unpaired spectrum
	PRACH
Configuration 
Index
	Preamble format
	

	Slot number with 60 kHz SCS
	Starting symbol
	Number of PRACH slots within a 60 kHz SCS slot
	Number of time-domain PRACH occasions within a RACH slot

	
	
	

	

	
	
	
	

	Y
	A1,A1/B1, B1,C0,A2,A3
	16
	1
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	-

	Y+1
	A1,A1/B1, B1,C0,A2,A3
	16
	1
	7, 15, 23, 31, 39
	0
	1
	-

	Y+2
	A1,A1/B1, B1,C0,A2,A3
	8
	1
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	-

	Y+3
	A1,A1/B1, B1,C0,A2,A3
	8
	1
	7, 15, 23, 31, 39
	0
	1
	-

	Y+4
	A1,A1/B1, B1,C0,A2,A3
	4
	1
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	-

	Y+5
	A1,A1/B1, B1,C0,A2,A3
	4
	1
	7, 15, 23, 31, 39
	0
	1
	-

	Y+6
	A1,A1/B1, B1,C0,A2,A3
	2
	1
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	-

	Y+7
	A1,A1/B1, B1,C0,A2,A3
	2
	1
	7, 15, 23, 31, 39
	0
	1
	-

	Y+8
	A1,A1/B1, B1,C0,A2,A3
	1
	0
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	-

	Y+9
	A1,A1/B1, B1,C0,A2,A3
	1
	0
	7, 15, 23, 31, 39
	0
	1
	-

	Y+10
	A1,A1/B1, B1,C0,A2,A3
	1
	0
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	-

	Y+11
	A1,A1/B1, B1,C0,A2,A3
	1
	0
	7, 15, 23, 31, 39
	2
	1
	-



Proposal 10: NR at least supports following table V for RACH configuration table for FR2 and TDD. These 10 configuration indices in the table are applied to each of PRACH format A2/B2, A3/B3, C2 and B4, respectively.
Table V: RACH configurations for FR2 and unpaired spectrum
	PRACH
Configuration 
Index
	Preamble format
	

	Slot number with 60 kHz SCS
	Starting symbol
	Number of PRACH slots within a 60 kHz SCS slot
	Number of time-domain PRACH occasions within a RACH slot

	
	
	

	

	
	
	
	

	Z
	A2/B2,A3/B3, C2,B4
	16
	1
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	-

	Z+1
	A2/B2,A3/B3, C2,B4
	16
	1
	7, 15, 23, 31, 39
	2
	1
	-

	Z+2
	A2/B2,A3/B3, C2,B4
	8
	1
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	-

	Z+3
	A2/B2,A3/B3, C2,B4
	8
	1
	7, 15, 23, 31, 39
	2
	1
	-

	Z+4
	A2/B2,A3/B3, C2,B4
	4
	1
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	-

	Z+5
	A2/B2,A3/B3, C2,B4
	4
	1
	7, 15, 23, 31, 39
	2
	1
	-

	Z+6
	A2/B2,A3/B3, C2,B4
	2
	1
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	-

	Z+7
	A2/B2,A3/B3, C2,B4
	2
	1
	7, 15, 23, 31, 39
	2
	1
	-

	Z+8
	A2/B2,A3/B3, C2,B4
	1
	0
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	-

	Z+9
	A2/B2,A3/B3, C2,B4
	1
	0
	7, 15, 23, 31, 39
	2
	1
	-




[image: ] 
Figure.3: RACH configuration pattern with 120 kHz PRACH SCS for FR2

For example, assuming format C0 and starting symbol 0, pattern A has 56 RACH occasions, i.e., 8 RACH slots within one RACH configuration period multiplied by 7 RACH occasions within a RACH slot. SSBs in some slots need to be dropped considering collision between UL slot and SSB slot, and in many cases 56 RACH occasions can cover mapping from all actually transmitted SSBs. Also, pattern B has 35 RACH occasions, i.e., 5 RACH slots within one RACH configuration period multiplied by 7 RACH occasions within a RACH slot. 70 RACH occasions within two RACH occasions can cover mapping from maximum number of SSBs. This consideration is based on assumption that SSB-RACH occasion mapping period is one/multiple RACH configuration period(s), number of which is smallest power of two  [2]. If other mapping period is supported, the table above may need to be reconsidered at least for value of x and y, e.g., multiple values of y.

[image: ]
Figure.4: Possible SSB location for FR2


In summary, proposals on RACH configuration table including discussion and proposal above are shown in Appendix. Table A1 is RACH configuration table for FR1, TDD and short sequence. Table A2 is RACH configuration table for FR2 and TDD. Empty configuration indices in the table are FFS.
[bookmark: _GoBack]
Proposal 11: NR supports RACH configuration table in Table A1 and A2 in Appendix.

4. RACH configuration table for NSA
So far, we have discussed on RACH configuration table for initial access with considering RMSI size.  On the other hand, we can consider other RACH configuration table for other use cases than initial access. At least in case of NSA, since there is no UE which attempts initial access in the carrier, we don’t need to care confliction between RACH occasions for initial access and RACH occasions for others. Also, bit size of RACH configuration table in RMSI was determined as 8 bits considering RMSI overhead. On the other hand, for NSA, since RACH configuration index will be indicated in RRC dedicated signalling, we can have more bits for the indication, i.e., larger table size in order to achieve more flexible RACH occasion allocation according to various DL/UL configurations. Therefore, we propose to specify additional RACH configuration table for NSA with more than 8 bits size.

Proposal 12: NR supports additional RACH configuration table with more than 8 bits size for non-standalone operation separately from the table for initial access.

5. Conclusion
In this contribution, we discussed and proposed our view on RACH configuration table. We made the following proposals. 

Proposal 1: RACH configuration table for PRACH format 0/3 should be baseline for RACH configuration table for short sequence.
Proposal 2: Number of PRACH slots within a subframe in RACH configuration table should be 1 for majority of RACH configuration indices for FR1.
Proposal 3: Starting symbol index in RACH configuration table should be only 2 for FR1.
Proposal 4: NR supports following table III for RACH configuration table for FR1, TDD and short sequence. These 18 configuration indices in the table are applied to each of all PRACH formats with short sequence, respectively.
Table III: RACH configurations for FR1, unpaired spectrum and short sequence
	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
	Applicability for short sequence
(priority)

	
	
	

	

	
	
	
	
	

	X
	all
	16
	1
	9
	2
	1
	-
	High

	X+1
	all
	8
	1
	9
	2
	1
	-
	High

	X+2
	all
	4
	1
	9
	2
	1
	-
	High

	X+3
	all
	2
	1
	9
	2
	1
	-
	High

	X+4
	all
	2
	1
	4
	2
	1
	-
	High

	X+5
	all
	1
	0
	9
	2
	1
	-
	High

	X+6
	all
	1
	0
	8
	2
	1
	-
	Middle

	X+7
	all
	1
	0
	7
	2
	1
	-
	High

	X+8
	all
	1
	0
	4
	2
	1
	-
	High

	X+9
	all
	1
	0
	3
	2
	1
	-
	Middle

	X+10
	all
	1
	0
	2
	2
	1
	-
	High

	X+11
	all
	1
	0
	4,9
	2
	1
	-
	High

	X+12
	all
	1
	0
	8,9
	2
	[1]
	-
	High

	X+13
	all
	1
	0
	4,8,9
	2
	1
	-
	High

	X+14
	all
	1
	0
	7,8,9
	2
	[1]
	-
	Middle

	X+15
	all
	1
	0
	3,7,9
	2
	1
	-
	New

	X+16
	all
	1
	0
	3,4,8,9
	2
	1
	-
	Middle

	X+17
	all
	1
	0
	1,3,5,7,9
	2
	1
	-
	High



Proposal 5: For the number of RACH configuration indices for each PRACH format, PRACH format C0 should be prioritized for FR2.
Proposal 6: Number of PRACH slots within a 60 kHz SCS slot in RACH configuration table should be 1 for majority of RACH configuration indices for FR2.
Proposal 7: For PRACH format A2/B2, A3/B3, C2 and B4, starting symbol index in RACH configuration table should be only 2 for FR2.
Proposal 8: For PRACH format A1, A1/B1, B1, C0, A2 and A3, both starting symbol index 0 and 2 in RACH configuration table should be supported for FR2.
Proposal 9: NR at least supports following table IV for RACH configuration table for FR2 and TDD. These 12 configuration indices in the table are applied to each of PRACH format A1, A1/B1, B1, C0, A2 and A3, respectively.
Table IV: RACH configurations for FR2 and unpaired spectrum
	PRACH
Configuration 
Index
	Preamble format
	

	Slot number with 60 kHz SCS
	Starting symbol
	Number of PRACH slots within a 60 kHz SCS slot
	Number of time-domain PRACH occasions within a RACH slot

	
	
	

	

	
	
	
	

	Y
	A1,A1/B1, B1,C0,A2,A3
	16
	1
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	-

	Y+1
	A1,A1/B1, B1,C0,A2,A3
	16
	1
	7, 15, 23, 31, 39
	0
	1
	-

	Y+2
	A1,A1/B1, B1,C0,A2,A3
	8
	1
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	-

	Y+3
	A1,A1/B1, B1,C0,A2,A3
	8
	1
	7, 15, 23, 31, 39
	0
	1
	-

	Y+4
	A1,A1/B1, B1,C0,A2,A3
	4
	1
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	-

	Y+5
	A1,A1/B1, B1,C0,A2,A3
	4
	1
	7, 15, 23, 31, 39
	0
	1
	-

	Y+6
	A1,A1/B1, B1,C0,A2,A3
	2
	1
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	-

	Y+7
	A1,A1/B1, B1,C0,A2,A3
	2
	1
	7, 15, 23, 31, 39
	0
	1
	-

	Y+8
	A1,A1/B1, B1,C0,A2,A3
	1
	0
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	-

	Y+9
	A1,A1/B1, B1,C0,A2,A3
	1
	0
	7, 15, 23, 31, 39
	0
	1
	-

	Y+10
	A1,A1/B1, B1,C0,A2,A3
	1
	0
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	-

	Y+11
	A1,A1/B1, B1,C0,A2,A3
	1
	0
	7, 15, 23, 31, 39
	2
	1
	-



Proposal 10: NR at least supports following table V for RACH configuration table for FR2 and TDD. These 10 configuration indices in the table are applied to each of PRACH format A2/B2, A3/B3, C2 and B4, respectively.
Table V: RACH configurations for FR2 and unpaired spectrum
	PRACH
Configuration 
Index
	Preamble format
	

	Slot number with 60 kHz SCS
	Starting symbol
	Number of PRACH slots within a 60 kHz SCS slot
	Number of time-domain PRACH occasions within a RACH slot

	
	
	

	

	
	
	
	

	Z
	A2/B2,A3/B3, C2,B4
	16
	1
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	-

	Z+1
	A2/B2,A3/B3, C2,B4
	16
	1
	7, 15, 23, 31, 39
	2
	1
	-

	Z+2
	A2/B2,A3/B3, C2,B4
	8
	1
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	-

	Z+3
	A2/B2,A3/B3, C2,B4
	8
	1
	7, 15, 23, 31, 39
	2
	1
	-

	Z+4
	A2/B2,A3/B3, C2,B4
	4
	1
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	-

	Z+5
	A2/B2,A3/B3, C2,B4
	4
	1
	7, 15, 23, 31, 39
	2
	1
	-

	Z+6
	A2/B2,A3/B3, C2,B4
	2
	1
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	-

	Z+7
	A2/B2,A3/B3, C2,B4
	2
	1
	7, 15, 23, 31, 39
	2
	1
	-

	Z+8
	A2/B2,A3/B3, C2,B4
	1
	0
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	-

	Z+9
	A2/B2,A3/B3, C2,B4
	1
	0
	7, 15, 23, 31, 39
	2
	1
	-



Proposal 11: NR supports RACH configuration table in Table A1 and A2 in Appendix.
Proposal 12: NR supports additional RACH configuration table with more than 8 bits size for non-standalone operation separately from the table for initial access.
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Appendix: Proposal on RACH configuration table
Table A1: Random access configurations for FR1 and unpaired spectrum.
	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

	
	
	

	

	
	
	
	

	71
	A1
	16
	1
	9
	2
	1
	5

	72
	A1
	8
	1
	9
	2
	1
	5

	73
	A1
	4
	1
	9
	2
	1
	5

	74
	A1
	2
	1
	9
	2
	1
	5

	75
	A1
	2
	1
	4
	2
	1
	5

	76
	A1
	1
	0
	9
	2
	1
	5

	77
	A1
	1
	0
	8
	2
	1
	5

	78
	A1
	1
	0
	7
	2
	1
	5

	79
	A1
	1
	0
	4
	2
	1
	5

	80
	A1
	1
	0
	3
	2
	1
	5

	81
	A1
	1
	0
	2
	2
	1
	5

	82
	A1
	1
	0
	4,9
	2
	1
	5

	83
	A1
	1
	0
	8,9
	2
	[1]
	5

	84
	A1
	1
	0
	4,8,9
	2
	1
	5

	85
	A1
	1
	0
	7,8,9
	2
	[1]
	5

	86
	A1
	1
	0
	3,7,9
	2
	1
	5

	87
	A1
	1
	0
	3,4,8,9
	2
	1
	5

	88
	A1
	1
	0
	1,3,5,7,9
	2
	1
	5

	89
	A1/B1
	16
	1
	9
	2
	1
	6

	90
	A1/B1
	8
	1
	9
	2
	1
	6

	91
	A1/B1
	4
	1
	9
	2
	1
	6

	92
	A1/B1
	2
	1
	9
	2
	1
	6

	93
	A1/B1
	2
	1
	4
	2
	1
	6

	94
	A1/B1
	1
	0
	9
	2
	1
	6

	95
	A1/B1
	1
	0
	8
	2
	1
	6

	96
	A1/B1
	1
	0
	7
	2
	1
	6

	97
	A1/B1
	1
	0
	4
	2
	1
	6

	98
	A1/B1
	1
	0
	3
	2
	1
	6

	99
	A1/B1
	1
	0
	2
	2
	1
	6

	100
	A1/B1
	1
	0
	4,9
	2
	1
	6

	101
	A1/B1
	1
	0
	8,9
	2
	[1]
	6

	102
	A1/B1
	1
	0
	4,8,9
	2
	1
	6

	103
	A1/B1
	1
	0
	7,8,9
	2
	[1]
	6

	104
	A1/B1
	1
	0
	3,7,9
	2
	1
	6

	105
	A1/B1
	1
	0
	3,4,8,9
	2
	1
	6

	106
	A1/B1
	1
	0
	1,3,5,7,9
	2
	1
	6

	107
	A2
	16
	1
	9
	2
	1
	2

	108
	A2
	8
	1
	9
	2
	1
	2

	109
	A2
	4
	1
	9
	2
	1
	2

	110
	A2
	2
	1
	9
	2
	1
	2

	111
	A2
	2
	1
	4
	2
	1
	2

	112
	A2
	1
	0
	9
	2
	1
	2

	113
	A2
	1
	0
	8
	2
	1
	2

	114
	A2
	1
	0
	7
	2
	1
	2

	115
	A2
	1
	0
	4
	2
	1
	2

	116
	A2
	1
	0
	3
	2
	1
	2

	117
	A2
	1
	0
	2
	2
	1
	2

	118
	A2
	1
	0
	4,9
	2
	1
	2

	119
	A2
	1
	0
	8,9
	2
	[1]
	2

	120
	A2
	1
	0
	4,8,9
	2
	1
	2

	121
	A2
	1
	0
	7,8,9
	2
	[1]
	2

	122
	A2
	1
	0
	3,7,9
	2
	1
	2

	123
	A2
	1
	0
	3,4,8,9
	2
	1
	2

	124
	A2
	1
	0
	1,3,5,7,9
	2
	1
	2

	125
	A2/B2
	16
	1
	9
	2
	1
	3

	126
	A2/B2
	8
	1
	9
	2
	1
	3

	127
	A2/B2
	4
	1
	9
	2
	1
	3

	128
	A2/B2
	2
	1
	9
	2
	1
	3

	129
	A2/B2
	2
	1
	4
	2
	1
	3

	130
	A2/B2
	1
	0
	9
	2
	1
	3

	131
	A2/B2
	1
	0
	8
	2
	1
	3

	132
	A2/B2
	1
	0
	7
	2
	1
	3

	133
	A2/B2
	1
	0
	4
	2
	1
	3

	134
	A2/B2
	1
	0
	3
	2
	1
	3

	135
	A2/B2
	1
	0
	2
	2
	1
	3

	136
	A2/B2
	1
	0
	4,9
	2
	1
	3

	137
	A2/B2
	1
	0
	8,9
	2
	[1]
	3

	138
	A2/B2
	1
	0
	4,8,9
	2
	1
	3

	139
	A2/B2
	1
	0
	7,8,9
	2
	[1]
	3

	140
	A2/B2
	1
	0
	3,7,9
	2
	1
	3

	141
	A2/B2
	1
	0
	3,4,8,9
	2
	1
	3

	142
	A2/B2
	1
	0
	1,3,5,7,9
	2
	1
	3

	143
	A3
	16
	1
	9
	2
	1
	1

	144
	A3
	8
	1
	9
	2
	1
	1

	145
	A3
	4
	1
	9
	2
	1
	1

	146
	A3
	2
	1
	9
	2
	1
	1

	147
	A3
	2
	1
	4
	2
	1
	1

	148
	A3
	1
	0
	9
	2
	1
	1

	149
	A3
	1
	0
	8
	2
	1
	1

	150
	A3
	1
	0
	7
	2
	1
	1

	151
	A3
	1
	0
	4
	2
	1
	1

	152
	A3
	1
	0
	3
	2
	1
	1

	153
	A3
	1
	0
	2
	2
	1
	1

	154
	A3
	1
	0
	4,9
	2
	1
	1

	155
	A3
	1
	0
	8,9
	2
	[1]
	1

	156
	A3
	1
	0
	4,8,9
	2
	1
	1

	157
	A3
	1
	0
	7,8,9
	2
	[1]
	1

	158
	A3
	1
	0
	3,7,9
	2
	1
	1

	159
	A3
	1
	0
	3,4,8,9
	2
	1
	1

	160
	A3
	1
	0
	1,3,5,7,9
	2
	1
	1

	161
	A3/B3
	16
	1
	9
	2
	1
	2

	162
	A3/B3
	8
	1
	9
	2
	1
	2

	163
	A3/B3
	4
	1
	9
	2
	1
	2

	164
	A3/B3
	2
	1
	9
	2
	1
	2

	165
	A3/B3
	2
	1
	4
	2
	1
	2

	166
	A3/B3
	1
	0
	9
	2
	1
	2

	167
	A3/B3
	1
	0
	8
	2
	1
	2

	168
	A3/B3
	1
	0
	7
	2
	1
	2

	169
	A3/B3
	1
	0
	4
	2
	1
	2

	170
	A3/B3
	1
	0
	3
	2
	1
	2

	171
	A3/B3
	1
	0
	2
	2
	1
	2

	172
	A3/B3
	1
	0
	4,9
	2
	1
	2

	173
	A3/B3
	1
	0
	8,9
	2
	[1]
	2

	174
	A3/B3
	1
	0
	4,8,9
	2
	1
	2

	175
	A3/B3
	1
	0
	7,8,9
	2
	[1]
	2

	176
	A3/B3
	1
	0
	3,7,9
	2
	1
	2

	177
	A3/B3
	1
	0
	3,4,8,9
	2
	1
	2

	178
	A3/B3
	1
	0
	1,3,5,7,9
	2
	1
	2

	179
	B1
	16
	1
	9
	2
	1
	6

	180
	B1
	8
	1
	9
	2
	1
	6

	181
	B1
	4
	1
	9
	2
	1
	6

	182
	B1
	2
	1
	9
	2
	1
	6

	183
	B1
	2
	1
	4
	2
	1
	6

	184
	B1
	1
	0
	9
	2
	1
	6

	185
	B1
	1
	0
	8
	2
	1
	6

	186
	B1
	1
	0
	7
	2
	1
	6

	187
	B1
	1
	0
	4
	2
	1
	6

	188
	B1
	1
	0
	3
	2
	1
	6

	189
	B1
	1
	0
	2
	2
	1
	6

	190
	B1
	1
	0
	4,9
	2
	1
	6

	191
	B1
	1
	0
	8,9
	2
	[1]
	6

	192
	B1
	1
	0
	4,8,9
	2
	1
	6

	193
	B1
	1
	0
	7,8,9
	2
	[1]
	6

	194
	B1
	1
	0
	3,7,9
	2
	1
	6

	195
	B1
	1
	0
	3,4,8,9
	2
	1
	6

	196
	B1
	1
	0
	1,3,5,7,9
	2
	1
	6

	197
	B4
	16
	1
	9
	2
	1
	1

	198
	B4
	8
	1
	9
	2
	1
	1

	199
	B4
	4
	1
	9
	2
	1
	1

	200
	B4
	2
	1
	9
	2
	1
	1

	201
	B4
	2
	1
	4
	2
	1
	1

	202
	B4
	1
	0
	9
	2
	1
	1

	203
	B4
	1
	0
	8
	2
	1
	1

	204
	B4
	1
	0
	7
	2
	1
	1

	205
	B4
	1
	0
	4
	2
	1
	1

	206
	B4
	1
	0
	3
	2
	1
	1

	207
	B4
	1
	0
	2
	2
	1
	1

	208
	B4
	1
	0
	4,9
	2
	1
	1

	209
	B4
	1
	0
	8,9
	2
	[1]
	1

	210
	B4
	1
	0
	4,8,9
	2
	1
	1

	211
	B4
	1
	0
	7,8,9
	2
	[1]
	1

	212
	B4
	1
	0
	3,7,9
	2
	1
	1

	213
	B4
	1
	0
	3,4,8,9
	2
	1
	1

	214
	B4
	1
	0
	1,3,5,7,9
	2
	1
	1

	215
	C0
	16
	1
	9
	2
	1
	6

	216
	C0
	8
	1
	9
	2
	1
	6

	217
	C0
	4
	1
	9
	2
	1
	6

	218
	C0
	2
	1
	9
	2
	1
	6

	219
	C0
	2
	1
	4
	2
	1
	6

	220
	C0
	1
	0
	9
	2
	1
	6

	221
	C0
	1
	0
	8
	2
	1
	6

	222
	C0
	1
	0
	7
	2
	1
	6

	223
	C0
	1
	0
	4
	2
	1
	6

	224
	C0
	1
	0
	3
	2
	1
	6

	225
	C0
	1
	0
	2
	2
	1
	6

	226
	C0
	1
	0
	4,9
	2
	1
	6

	227
	C0
	1
	0
	8,9
	2
	[1]
	6

	228
	C0
	1
	0
	4,8,9
	2
	1
	6

	229
	C0
	1
	0
	7,8,9
	2
	[1]
	6

	230
	C0
	1
	0
	3,7,9
	2
	1
	6

	231
	C0
	1
	0
	3,4,8,9
	2
	1
	6

	232
	C0
	1
	0
	1,3,5,7,9
	2
	1
	6

	233
	C2
	16
	1
	9
	2
	1
	2

	234
	C2
	8
	1
	9
	2
	1
	2

	235
	C2
	4
	1
	9
	2
	1
	2

	236
	C2
	2
	1
	9
	2
	1
	2

	237
	C2
	2
	1
	4
	2
	1
	2

	238
	C2
	1
	0
	9
	2
	1
	2

	239
	C2
	1
	0
	8
	2
	1
	2

	240
	C2
	1
	0
	7
	2
	1
	2

	241
	C2
	1
	0
	4
	2
	1
	2

	242
	C2
	1
	0
	3
	2
	1
	2

	243
	C2
	1
	0
	2
	2
	1
	2

	244
	C2
	1
	0
	4,9
	2
	1
	2

	245
	C2
	1
	0
	8,9
	2
	[1]
	2

	246
	C2
	1
	0
	4,8,9
	2
	1
	2

	247
	C2
	1
	0
	7,8,9
	2
	[1]
	2

	248
	C2
	1
	0
	3,7,9
	2
	1
	2

	249
	C2
	1
	0
	3,4,8,9
	2
	1
	2

	250
	C2
	1
	0
	1,3,5,7,9
	2
	1
	2

	251
	
	
	
	
	
	
	

	252
	
	
	
	
	
	
	

	253
	
	
	
	
	
	
	

	254
	
	
	
	
	
	
	

	255
	
	
	
	
	
	
	














Table A2: Random access configurations for FR2 and unpaired spectrum.
	PRACH
Configuration 
Index
	Preamble format
	

	Slot number with 60 kHz SCS
	Starting symbol
	Number of PRACH slots within a 60 kHz SCS slot
	Number of time-domain PRACH occasions within a RACH slot

	
	
	

	

	
	
	
	

	0
	A1
	16
	1
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	6

	1
	A1
	16
	1
	7, 15, 23, 31, 39
	0
	1
	6

	2
	A1
	8
	1
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	6

	3
	A1
	8
	1
	7, 15, 23, 31, 39
	0
	1
	6

	4
	A1
	4
	1
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	6

	5
	A1
	4
	1
	7, 15, 23, 31, 39
	0
	1
	6

	6
	A1
	2
	1
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	6

	7
	A1
	2
	1
	7, 15, 23, 31, 39
	0
	1
	6

	8
	A1
	1
	0
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	6

	9
	A1
	1
	0
	7, 15, 23, 31, 39
	0
	1
	6

	10
	A1
	1
	0
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	5

	11
	A1
	1
	0
	7, 15, 23, 31, 39
	2
	1
	5

	12
	A1/B1
	16
	1
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	7

	13
	A1/B1
	16
	1
	7, 15, 23, 31, 39
	0
	1
	7

	14
	A1/B1
	8
	1
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	7

	15
	A1/B1
	8
	1
	7, 15, 23, 31, 39
	0
	1
	7

	16
	A1/B1
	4
	1
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	7

	17
	A1/B1
	4
	1
	7, 15, 23, 31, 39
	0
	1
	7

	18
	A1/B1
	2
	1
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	7

	19
	A1/B1
	2
	1
	7, 15, 23, 31, 39
	0
	1
	7

	20
	A1/B1
	1
	0
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	7

	21
	A1/B1
	1
	0
	7, 15, 23, 31, 39
	0
	1
	7

	22
	A1/B1
	1
	0
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	6

	23
	A1/B1
	1
	0
	7, 15, 23, 31, 39
	2
	1
	6

	24
	A2
	16
	1
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	3

	25
	A2
	16
	1
	7, 15, 23, 31, 39
	0
	1
	3

	26
	A2
	8
	1
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	3

	27
	A2
	8
	1
	7, 15, 23, 31, 39
	0
	1
	3

	28
	A2
	4
	1
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	3

	29
	A2
	4
	1
	7, 15, 23, 31, 39
	0
	1
	3

	30
	A2
	2
	1
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	3

	31
	A2
	2
	1
	7, 15, 23, 31, 39
	0
	1
	3

	32
	A2
	1
	0
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	3

	33
	A2
	1
	0
	7, 15, 23, 31, 39
	0
	1
	3

	34
	A2
	1
	0
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	2

	35
	A2
	1
	0
	7, 15, 23, 31, 39
	2
	1
	2

	36
	A2/B2
	16
	1
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	3

	37
	A2/B2
	16
	1
	7, 15, 23, 31, 39
	2
	1
	3

	38
	A2/B2
	8
	1
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	3

	39
	A2/B2
	8
	1
	7, 15, 23, 31, 39
	2
	1
	3

	40
	A2/B2
	4
	1
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	3

	41
	A2/B2
	4
	1
	7, 15, 23, 31, 39
	2
	1
	3

	42
	A2/B2
	2
	1
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	3

	43
	A2/B2
	2
	1
	7, 15, 23, 31, 39
	2
	1
	3

	44
	A2/B2
	1
	0
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	3

	45
	A2/B2
	1
	0
	7, 15, 23, 31, 39
	2
	1
	3

	46
	A3
	16
	1
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	2

	47
	A3
	16
	1
	7, 15, 23, 31, 39
	0
	1
	2

	48
	A3
	8
	1
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	2

	49
	A3
	8
	1
	7, 15, 23, 31, 39
	0
	1
	2

	50
	A3
	4
	1
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	2

	51
	A3
	4
	1
	7, 15, 23, 31, 39
	0
	1
	2

	52
	A3
	2
	1
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	2

	53
	A3
	2
	1
	7, 15, 23, 31, 39
	0
	1
	2

	54
	A3
	1
	0
	4, 9, 14, 19, 24, 29, 34, 39
	0
	1
	2

	55
	A3
	1
	0
	7, 15, 23, 31, 39
	0
	1
	2

	56
	A3
	1
	0
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	1

	57
	A3
	1
	0
	7, 15, 23, 31, 39
	2
	1
	1

	58
	A3/B3
	16
	1
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	2

	59
	A3/B3
	16
	1
	7, 15, 23, 31, 39
	2
	1
	2

	60
	A3/B3
	8
	1
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	2

	61
	A3/B3
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