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1.	Introduction
In RAN2#101 UP, RA open issues are discussed (R2-1802844) and RAN2 made an agreement that:
	=>	From RAN2 UP point of view PDCCH order or RRC optionally indicate the ra-PRACH-MaskIndex as in LTE



This is a summary for the following e-mail discussion:
[101#69][NR UP/MAC] PRACH table – LG 
-	email discussion on PRACH configuration table
	Intended outcome: Report to next meeting
	Deadline:  Tuesday 2018-04-03 


2.	Analysis
2.1	PRACH Mask design in LTE 
In LTE, PRACH mask index is specified in TS 36.321 and PRACH configuration index is specified in TS 36.211. With 4 bits of ra-PRACH-MaskIndex, the network can indicate maximum 16 different RACH resources within 10 subframes or 20 subframes. Given that there can be up to 10 RACH resources within 10 subframes or 20 subframes, 4 bits of ra-PRACH-MaskIndex is sufficient in LTE.
For example, if PRACH Configuration Index 14 is used, 10 UEs can be distributed in different subframes by using PRACH Mask Index 1,…,10.

[bookmark: _Toc494136381]PRACH Mask Index values
· Table 7.3-1: PRACH Mask Index values
	PRACH Mask Index
	Allowed PRACH (FDD)
	Allowed PRACH (TDD)

	0
	All
	All

	1
	PRACH Resource Index 0
	PRACH Resource Index 0

	2
	PRACH Resource Index 1
	PRACH Resource Index 1

	3
	PRACH Resource Index 2
	PRACH Resource Index 2

	4
	PRACH Resource Index 3
	PRACH Resource Index 3

	5
	PRACH Resource Index 4
	PRACH Resource Index 4

	6
	PRACH Resource Index 5
	PRACH Resource Index 5

	7
	PRACH Resource Index 6 
	Reserved

	8
	PRACH Resource Index 7
	Reserved

	9
	PRACH Resource Index 8
	Reserved

	10
	PRACH Resource Index 9
	Reserved

	11
	Every, in the time domain, even PRACH opportunity
1st PRACH Resource Index in subframe
	Every, in the time domain, even PRACH opportunity
1st PRACH Resource Index in subframe

	12
	Every, in the time domain, odd PRACH opportunity
1st PRACH Resource Index in subframe
	Every, in the time domain, odd PRACH opportunity
1st PRACH Resource Index in subframe

	13
	Reserved
	1st PRACH Resource Index in subframe

	14
	Reserved
	2nd PRACH Resource Index in subframe

	15
	Reserved
	3rd PRACH Resource Index in subframe























PRACH Configuration index values (LTE)
Table 5.7.1-2: Frame structure type 1 random access configuration for preamble formats 0-3
	PRACH Configuration
Index
	Preamble
Format
	System frame number
	Subframe number
	PRACH Configuration
Index
	Preamble
Format
	System frame number
	Subframe number

	0
	0
	Even
	1
	32
	2
	Even
	1

	1
	0
	Even
	4
	33
	2
	Even
	4

	2
	0
	Even
	7
	34
	2
	Even
	7

	3
	0
	Any
	1
	35
	2
	Any
	1

	4
	0
	Any
	4
	36
	2
	Any
	4

	5
	0
	Any
	7
	37
	2
	Any
	7

	6
	0
	Any
	1, 6
	38
	2
	Any
	1, 6

	7
	0
	Any
	2 ,7
	39
	2
	Any
	2 ,7

	8
	0
	Any
	3, 8
	40
	2
	Any
	3, 8

	9
	0
	Any
	1, 4, 7
	41
	2
	Any
	1, 4, 7

	10
	0
	Any
	2, 5, 8
	42
	2
	Any
	2, 5, 8

	11
	0
	Any
	3, 6, 9
	43
	2
	Any
	3, 6, 9

	12
	0
	Any
	0, 2, 4, 6, 8
	44
	2
	Any
	0, 2, 4, 6, 8

	13
	0
	Any
	1, 3, 5, 7, 9
	45
	2
	Any
	1, 3, 5, 7, 9

	14
	0
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	46
	N/A
	N/A
	N/A

	15
	0
	Even
	9
	47
	2
	Even
	9

	16
	1
	Even
	1
	48
	3
	Even
	1

	17
	1
	Even
	4
	49
	3
	Even
	4

	18
	1
	Even
	7
	50
	3
	Even
	7

	19
	1
	Any
	1
	51
	3
	Any
	1

	20
	1
	Any
	4
	52
	3
	Any
	4

	21
	1
	Any
	7
	53
	3
	Any
	7

	22
	1
	Any
	1, 6
	54
	3
	Any
	1, 6

	23
	1
	Any
	2 ,7
	55
	3
	Any
	2 ,7

	24
	1
	Any
	3, 8
	56
	3
	Any
	3, 8

	25
	1
	Any
	1, 4, 7
	57
	3
	Any
	1, 4, 7

	26
	1
	Any
	2, 5, 8
	58
	3
	Any
	2, 5, 8

	27
	1
	Any
	3, 6, 9
	59
	3
	Any
	3, 6, 9

	28
	1
	Any
	0, 2, 4, 6, 8
	60
	N/A
	N/A
	N/A

	29
	1
	Any
	1, 3, 5, 7, 9
	61
	N/A
	N/A
	N/A

	30
	N/A
	N/A
	N/A
	62
	N/A
	N/A
	N/A

	31
	1
	Even
	9
	63
	3
	Even
	9



PRACH Configuration index values (NR, WA for FR2)
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
	
,
PRACH duration

	
	
	

	

	
	
	
	
	

	0
	0
	16
	1
	1
	0
	-
	-
	0

	1
	0
	16
	1
	4
	0
	-
	-
	0

	2
	0
	16
	1
	7
	0
	-
	-
	0

	3
	0
	16
	1
	9
	0
	-
	-
	0

	4
	0
	8
	1
	1
	0
	-
	-
	0

	5
	0
	8
	1
	4
	0
	-
	-
	0

	6
	0
	8
	1
	7
	0
	-
	-
	0

	7
	0
	8
	1
	9
	0
	-
	-
	0

	8
	0
	4
	1
	1
	0
	-
	-
	0

	9
	0
	4
	1
	4
	0
	-
	-
	0

	10
	0
	4
	1
	7
	0
	-
	-
	0

	11
	0
	4
	1
	9
	0
	-
	-
	0

	12
	0
	2
	1
	1
	0
	-
	-
	0

	13
	0
	2
	1
	4
	0
	-
	-
	0

	14
	0
	2
	1
	7
	0
	-
	-
	0

	15
	0
	2
	1
	9
	0
	-
	-
	0

	16
	0
	1
	0
	1
	0
	-
	-
	0

	17
	0
	1
	0
	4
	0
	-
	-
	0

	18
	0
	1
	0
	7
	0
	-
	-
	0

	19
	0
	1
	0
	1,6
	0
	-
	-
	0

	20
	0
	1
	0
	2,7
	0
	-
	-
	0

	21
	0
	1
	0
	3,8
	0
	-
	-
	0

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

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

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

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

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

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

	28
	1
	16
	1
	1
	0
	-
	-
	0

	29
	1
	16
	1
	4
	0
	-
	-
	0

	30
	1
	16
	1
	7
	0
	-
	-
	0

	31
	1
	16
	1
	9
	0
	-
	-
	0

	32
	1
	8
	1
	1
	0
	-
	-
	0

	33
	1
	8
	1
	4
	0
	-
	-
	0

	34
	1
	8
	1
	7
	0
	-
	-
	0

	35
	1
	8
	1
	9
	0
	-
	-
	0

	36
	1
	4
	1
	1
	0
	-
	-
	0

	37
	1
	4
	1
	4
	0
	-
	-
	0

	38
	1
	4
	1
	7
	0
	-
	-
	0

	39
	1
	4
	1
	9
	0
	-
	-
	0

	40
	1
	2
	1
	1
	0
	-
	-
	0

	41
	1
	2
	1
	4
	0
	-
	-
	0

	42
	1
	2
	1
	7
	0
	-
	-
	0

	43
	1
	2
	1
	9
	0
	-
	-
	0

	44
	1
	1
	0
	1
	0
	-
	-
	0

	45
	1
	1
	0
	4
	0
	-
	-
	0

	46
	1
	1
	0
	7
	0
	-
	-
	0

	47
	1
	1
	0
	1,6
	0
	-
	-
	0

	48
	1
	1
	0
	2,7
	0
	-
	-
	0

	49
	1
	1
	0
	3,8
	0
	-
	-
	0

	50
	1
	1
	0
	1,4,7
	0
	-
	-
	0

	51
	1
	1
	0
	2,5,8
	0
	-
	-
	0

	52
	1
	1
	0
	3,6,9
	0
	-
	-
	0

	53
	2
	16
	1
	1
	0
	-
	-
	0

	54
	2
	8
	1
	1
	0
	-
	-
	0

	55
	2
	4
	0
	1
	0
	-
	-
	0

	56
	2
	2
	0
	1
	0
	-
	-
	0

	57
	2
	2
	0
	5
	0
	-
	-
	0

	58
	2
	1
	0
	1
	0
	-
	-
	0

	59
	2
	1
	0
	5
	0
	-
	-
	0

	60
	3
	16
	1
	1
	0
	-
	-
	0

	61
	3
	16
	1
	4
	0
	-
	-
	0

	62
	3
	16
	1
	7
	0
	-
	-
	0

	63
	3
	16
	1
	9
	0
	-
	-
	0

	64
	3
	8
	1
	1
	0
	-
	-
	0

	65
	3
	8
	1
	4
	0
	-
	-
	0

	66
	3
	8
	1
	7
	0
	-
	-
	0

	67
	3
	4
	1
	1
	0
	-
	-
	0

	68
	3
	4
	1
	4
	0
	-
	-
	0

	69
	3
	4
	1
	7
	0
	-
	-
	0

	70
	3
	4
	1
	9
	0
	-
	-
	0

	71
	3
	2
	1
	1
	0
	-
	-
	0

	72
	3
	2
	1
	4
	0
	-
	-
	0

	73
	3
	2
	1
	7
	0
	-
	-
	0

	74
	3
	2
	1
	9
	0
	-
	-
	0

	75
	3
	1
	0
	1
	0
	-
	-
	0

	76
	3
	1
	0
	4
	0
	-
	-
	0

	77
	3
	1
	0
	7
	0
	-
	-
	0

	78
	3
	1
	0
	1,6
	0
	-
	-
	0

	79
	3
	1
	0
	2,7
	0
	-
	-
	0

	80
	3
	1
	0
	3,8
	0
	-
	-
	0

	81
	3
	1
	0
	1,4,7
	0
	-
	-
	0

	82
	3
	1
	0
	2,5,8
	0
	-
	-
	0

	83
	3
	1
	0
	3, 6, 9
	0
	-
	-
	0

	84
	3
	1
	0
	0,2,4,6,8
	0
	-
	-
	0

	85
	3
	1
	0
	1,3,5,7,9
	0
	-
	-
	0

	86
	3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	-
	-
	0

	87
	A1
	16
	0
	4,9
	0
	1
	6
	2

	88
	A1
	16
	1
	4
	0
	2
	6
	2

	89
	A1
	8
	0
	4,9
	0
	1
	6
	2

	90
	A1
	8
	1
	4
	0
	2
	6
	2

	91
	A1
	4
	0
	4,9
	0
	1
	6
	2

	92
	A1
	4
	1
	4,9
	0
	1
	6
	2

	93
	A1
	4
	0
	4
	0
	2
	6
	2

	94
	A1
	2
	0
	4,9
	0
	1
	6
	2

	95
	A1
	2
	0
	1
	0
	2
	6
	2

	96
	A1
	2
	0
	4
	0
	2
	6
	2

	97
	A1
	2
	0
	7
	0
	2
	6
	2

	98
	A1
	1
	0
	4
	0
	1
	6
	2

	99
	A1
	1
	0
	1,6
	0
	1
	6
	2

	100
	A1
	1
	0
	4,9
	0
	1
	6
	2

	101
	A1
	1
	0
	1
	0
	2
	6
	2

	102
	A1
	1
	0
	7
	0
	2
	6
	2

	103
	A1
	1
	0
	2,7
	0
	2
	6
	2

	104
	A1
	1
	0
	1,4,7
	0
	2
	6
	2

	105
	A1
	1
	0
	0,2,4,6,8
	0
	2
	6
	2

	106
	A1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	6
	2

	107
	A1
	1
	0
	1,3,5,7,9
	0
	2
	6
	2

	108
	A1/B1
	2
	0
	4,9
	0
	1
	7
	2

	109
	A1/B1
	2
	0
	4
	0
	2
	7
	2

	110
	A1/B1
	1
	0
	4
	0
	1
	7
	2

	111
	A1/B1
	1
	0
	1,6
	0
	1
	7
	2

	112
	A1/B1
	1
	0
	4,9
	0
	1
	7
	2

	113
	A1/B1
	1
	0
	1
	0
	2
	7
	2

	114
	A1/B1
	1
	0
	7
	0
	2
	7
	2

	115
	A1/B1
	1
	0
	1,4,7
	0
	2
	7
	2

	116
	A1/B1
	1
	0
	0,2,4,6,8
	0
	2
	7
	2

	117
	A2
	16
	1
	2,6,9
	0
	1
	3
	4

	118
	A2
	16
	1
	4
	0
	2
	3
	4

	119
	A2
	8
	1
	2,6,9
	0
	1
	3
	4

	120
	A2
	8
	1
	4
	0
	2
	3
	4

	121
	A2
	4
	0
	2,6,9
	0
	1
	3
	4

	122
	A2
	4
	0
	4
	0
	2
	3
	4

	123
	A2
	2
	1
	2,6,9
	0
	1
	3
	4

	124
	A2
	2
	0
	1
	0
	2
	3
	4

	125
	A2
	2
	0
	4
	0
	2
	3
	4

	126
	A2
	2
	0
	7
	0
	2
	3
	4

	127
	A2
	1
	0
	4
	0
	1
	3
	4

	128
	A2
	1
	0
	1,6
	0
	1
	3
	4

	129
	A2
	1
	0
	4,9
	0
	1
	3
	4

	130
	A2
	1
	0
	1
	0
	2
	3
	4

	131
	A2
	1
	0
	7
	0
	2
	3
	4

	132
	A2
	1
	0
	2,7
	0
	2
	3
	4

	133
	A2
	1
	0
	1,4,7
	0
	2
	3
	4

	134
	A2
	1
	0
	0,2,4,6,8
	0
	2
	3
	4

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

	136
	A2
	1
	0
	1,3,5,7,9
	0
	2
	3
	4

	137
	A2/B2
	2
	1
	2,6,9
	0
	1
	3
	4

	138
	A2/B2
	2
	0
	4
	0
	2
	3
	4

	139
	A2/B2
	1
	0
	4
	0
	1
	3
	4

	140
	A2/B2
	1
	0
	1,6
	0
	1
	3
	4

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

	142
	A2/B2
	1
	0
	1
	0
	2
	3
	4

	143
	A2/B2
	1
	0
	7
	0
	2
	3
	4

	144
	A2/B2
	1
	0
	1,4,7
	0
	2
	3
	4

	145
	A2/B2
	1
	0
	0,2,4,6,8
	0
	2
	3
	4

	146
	A2/B2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	3
	4

	147
	A3
	16
	1
	4,9
	0
	1
	2
	6

	148
	A3
	16
	1
	4
	0
	2
	2
	6

	149
	A3
	8
	1
	4,9
	0
	1
	2
	6

	150
	A3
	8
	1
	4
	0
	2
	2
	6

	151
	A3
	4
	0
	4,9
	0
	1
	2
	6

	152
	A3
	4
	0
	4
	0
	2
	2
	6

	153
	A3
	2
	1
	2,6,9
	0
	2
	2
	6

	154
	A3
	2
	0
	1
	0
	2
	2
	6

	155
	A3
	2
	0
	4
	0
	2
	2
	6

	156
	A3
	2
	0
	7
	0
	2
	2
	6

	157
	A3
	1
	0
	4
	0
	1
	2
	6

	158
	A3
	1
	0
	1,6
	0
	1
	2
	6

	159
	A3
	1
	0
	4,9
	0
	1
	2
	6

	160
	A3
	1
	0
	1
	0
	2
	2
	6

	161
	A3
	1
	0
	7
	0
	2
	2
	6

	162
	A3
	1
	0
	2,7
	0
	2
	2
	6

	163
	A3
	1
	0
	1,4,7
	0
	2
	2
	6

	164
	A3
	1
	0
	0,2,4,6,8
	0
	2
	2
	6

	165
	A3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	2
	6

	166
	A3
	1
	0
	1,3,5,7,9
	0
	2
	2
	6

	167
	A3/B3
	2
	1
	2,6,9
	0
	2
	2
	6

	168
	A3/B3
	2
	0
	4
	0
	2
	2
	6

	169
	A3/B3
	1
	0
	4
	0
	1
	2
	6

	170
	A3/B3
	1
	0
	1,6
	0
	1
	2
	6

	171
	A3/B3
	1
	0
	4,9
	0
	1
	2
	6

	172
	A3/B3
	1
	0
	1
	0
	2
	2
	6

	173
	A3/B3
	1
	0
	7
	0
	2
	2
	6

	174
	A3/B3
	1
	0
	1,4,7
	0
	2
	2
	6

	175
	A3/B3
	1
	0
	0,2,4,6,8
	0
	2
	2
	6

	176
	A3/B3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	2
	6

	177
	B1
	16
	0
	4,9
	0
	1
	7
	2

	178
	B1
	16
	1
	4
	0
	2
	7
	2

	179
	B1
	8
	0
	4,9
	0
	1
	7
	2

	180
	B1
	8
	1
	4
	0
	2
	7
	2

	181
	B1
	4
	0
	4,9
	0
	1
	7
	2

	182
	B1
	4
	1
	4,9
	0
	1
	7
	2

	183
	B1
	4
	0
	4
	0
	2
	7
	2

	184
	B1
	2
	0
	4,9
	0
	1
	7
	2

	185
	B1
	2
	0
	1
	0
	2
	7
	2

	186
	B1
	2
	0
	4
	0
	2
	7
	2

	187
	B1
	2
	0
	7
	0
	2
	7
	2

	188
	B1
	1
	0
	4
	0
	1
	7
	2

	189
	B1
	1
	0
	1,6
	0
	1
	7
	2

	190
	B1
	1
	0
	4,9
	0
	1
	7
	2

	191
	B1
	1
	0
	1
	0
	2
	7
	2

	192
	B1
	1
	0
	7
	0
	2
	7
	2

	193
	B1
	1
	0
	2,7
	0
	2
	7
	2

	194
	B1
	1
	0
	1,4,7
	0
	2
	7
	2

	195
	B1
	1
	0
	0,2,4,6,8
	0
	2
	7
	2

	196
	B1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	7
	2

	197
	B1
	1
	0
	1,3,5,7,9
	0
	2
	7
	2

	198
	B4
	16
	0
	4,9
	0
	2
	1
	12

	199
	B4
	16
	1
	4
	0
	2
	1
	12

	200
	B4
	8
	0
	4,9
	0
	2
	1
	12

	201
	B4
	8
	1
	4
	0
	2
	1
	12

	202
	B4
	4
	0
	4,9
	0
	2
	1
	12

	203
	B4
	4
	0
	4
	0
	2
	1
	12

	204
	B4
	4
	1
	4,9
	0
	2
	1
	12

	205
	B4
	2
	0
	4,9
	0
	2
	1
	12

	206
	B4
	2
	0
	1
	0
	2
	1
	12

	207
	B4
	2
	0
	4
	0
	2
	1
	12

	208
	B4
	2
	0
	7
	0
	2
	1
	12

	209
	B4
	1
	0
	1
	0
	2
	1
	12

	210
	B4
	1
	0
	4
	0
	2
	1
	12

	211
	B4
	1
	0
	7
	0
	2
	1
	12

	212
	B4
	1
	0
	1,6
	0
	2
	1
	12

	213
	B4
	1
	0
	2,7
	0
	2
	1
	12

	214
	B4
	1
	0
	4,9
	0
	2
	1
	12

	215
	B4
	1
	0
	1,4,7
	0
	2
	1
	12

	216
	B4
	1
	0
	0,2,4,6,8
	0
	2
	1
	12

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

	218
	B4
	1
	0
	1,3,5,7,9
	0
	2
	1
	12

	219
	C0
	8
	1
	4
	0
	2
	7
	2

	220
	C0
	4
	1
	4,9
	0
	1
	7
	2

	221
	C0
	4
	0
	4
	0
	2
	7
	2

	222
	C0
	2
	0
	4,9
	0
	1
	7
	2

	223
	C0
	2
	0
	1
	0
	2
	7
	2

	224
	C0
	2
	0
	4
	0
	2
	7
	2

	225
	C0
	2
	0
	7
	0
	2
	7
	2

	226
	C0
	1
	0
	4
	0
	1
	7
	2

	227
	C0
	1
	0
	1,6
	0
	1
	7
	2

	228
	C0
	1
	0
	4,9
	0
	1
	7
	2

	229
	C0
	1
	0
	1
	0
	2
	7
	2

	230
	C0
	1
	0
	7
	0
	2
	7
	2

	231
	C0
	1
	0
	2,7
	0
	2
	7
	2

	232
	C0
	1
	0
	1,4,7
	0
	2
	7
	2

	233
	C0
	1
	0
	0,2,4,6,8
	0
	2
	7
	2

	234
	C0
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	7
	2

	235
	C0
	1
	0
	1,3,5,7,9
	0
	2
	7
	2

	236
	C2
	16
	1
	4,9
	0
	1
	2
	6

	237
	C2
	16
	1
	4
	0
	2
	2
	6

	238
	C2
	8
	1
	4,9
	0
	1
	2
	6

	239
	C2
	8
	1
	4
	0
	2
	2
	6

	240
	C2
	4
	0
	4,9
	0
	1
	2
	6

	241
	C2
	4
	0
	4
	0
	2
	2
	6

	242
	C2
	2
	1
	2,6,9
	0
	2
	2
	6

	243
	C2
	2
	0
	1
	0
	2
	2
	6

	244
	C2
	2
	0
	4
	0
	2
	2
	6

	245
	C2
	2
	0
	7
	0
	2
	2
	6

	246
	C2
	1
	0
	4
	0
	1
	2
	6

	247
	C2
	1
	0
	1,6
	0
	1
	2
	6

	248
	C2
	1
	0
	4,9
	0
	1
	2
	6

	249
	C2
	1
	0
	1
	0
	2
	2
	6

	250
	C2
	1
	0
	7
	0
	2
	2
	6

	251
	C2
	1
	0
	2,7
	0
	2
	2
	6

	252
	C2
	1
	0
	1,4,7
	0
	2
	2
	6

	253
	C2
	1
	0
	0,2,4,6,8
	0
	2
	2
	6

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

	255
	C2
	1
	0
	1,3,5,7,9
	0
	2
	2
	6



Table 6.3.3.2-3: 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
	
,
PRACH duration

	
	
	

	

	
	
	
	
	

	0
	0
	16
	1
	9
	0
	-
	-
	0

	1
	0
	8
	1
	9
	0
	-
	-
	0

	2
	0
	4
	1
	9
	0
	-
	-
	0

	3
	0
	2
	0
	9
	0
	-
	-
	0

	4
	0
	2
	1
	9
	0
	-
	-
	0

	5
	0
	2
	0
	4
	0
	-
	-
	0

	6
	0
	2
	1
	4
	0
	-
	-
	0

	7
	0
	1
	0
	9
	0
	-
	-
	0

	8
	0
	1
	0
	8
	0
	-
	-
	0

	9
	0
	1
	0
	7
	0
	-
	-
	0

	10
	0
	1
	0
	6
	0
	-
	-
	0

	11
	0
	1
	0
	5
	0
	-
	-
	0

	12
	0
	1
	0
	4
	0
	-
	-
	0

	13
	0
	1
	0
	3
	0
	-
	-
	0

	14
	0
	1
	0
	2
	0
	-
	-
	0

	15
	0
	1
	0
	1
	0
	-
	-
	0

	16
	0
	1
	0
	4,9
	0
	-
	-
	0

	17
	0
	1
	0
	3,8
	0
	-
	-
	0

	18
	0
	1
	0
	2,7
	0
	-
	-
	0

	19
	0
	1
	0
	8,9
	0
	-
	-
	0

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

	21
	0
	1
	0
	3,4,9
	0
	-
	-
	0

	22
	0
	1
	0
	3,4,8
	0
	-
	-
	0

	23
	0
	1
	0
	7,8,9
	0
	-
	-
	0

	24
	0
	1
	0
	3,4,8,9
	0
	-
	-
	0

	25
	0
	1
	0
	6,7,8,9
	0
	-
	-
	0

	26
	0
	1
	0
	1,4,6,9
	0
	-
	-
	0

	27
	0
	1
	0
	1,6
	0
	
	
	0

	28
	0
	1
	0
	1,6
	7
	-
	-
	0

	29
	0
	1
	0
	1,3,5,7,9
	0
	-
	-
	0

	30
	1
	16
	1
	7
	0
	-
	-
	0

	31
	1
	8
	1
	7
	0
	-
	-
	0

	32
	1
	4
	1
	7
	0
	-
	-
	0

	33
	1
	2
	0
	7
	0
	-
	-
	0

	34
	1
	2
	1
	7
	0
	-
	-
	0

	35
	1
	1
	0
	7
	0
	-
	-
	0

	36
	2
	16
	1
	6
	0
	-
	-
	0

	37
	2
	8
	1
	6
	0
	-
	-
	0

	38
	2
	4
	1
	6
	0
	-
	-
	0

	39
	2
	2
	0
	6
	7
	-
	-
	0

	40
	2
	2
	1
	6
	7
	-
	-
	0

	41
	2
	1
	0
	6
	7
	-
	-
	0

	42
	3
	16
	1
	9
	0
	-
	-
	0

	43
	3
	8
	1
	9
	0
	-
	-
	0

	44
	3
	4
	1
	9
	0
	-
	-
	0

	45
	3
	2
	0
	9
	0
	-
	-
	0

	46
	3
	2
	1
	9
	0
	-
	-
	0

	47
	3
	2
	0
	4
	0
	-
	-
	0

	48
	3
	2
	1
	4
	0
	-
	-
	0

	49
	3
	1
	0
	9
	0
	-
	-
	0

	50
	3
	1
	0
	8
	0
	-
	-
	0

	51
	3
	1
	0
	7
	0
	-
	-
	0

	52
	3
	1
	0
	6
	0
	-
	-
	0

	53
	3
	1
	0
	5
	0
	-
	-
	0

	54
	3
	1
	0
	4
	0
	-
	-
	0

	55
	3
	1
	0
	3
	0
	-
	-
	0

	56
	3
	1
	0
	2
	0
	-
	-
	0

	57
	3
	1
	0
	1
	0
	-
	-
	0

	58
	3
	1
	0
	1,6
	0
	-
	-
	0

	59
	3
	1
	0
	1,6
	7
	-
	-
	0

	60
	3
	1
	0
	4,9
	0
	-
	-
	0

	61
	3
	1
	0
	3,8
	0
	-
	-
	0

	62
	3
	1
	0
	2,7
	0
	-
	-
	0

	63
	3
	1
	0
	8,9
	0
	-
	-
	0

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

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

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

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

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

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

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

	71
	A1
	16
	1
	9
	0
	2
	6
	2

	72
	A1
	8
	1
	9
	0
	2
	6
	2

	73
	A1
	4
	1
	9
	0
	1
	6
	2

	74
	A1
	2
	1
	2,3,4,7,8,9
	0
	1
	6
	2

	75
	A1
	2
	1
	8,9
	0
	2
	6
	2

	76
	A1
	2
	1
	7,9
	0
	1
	6
	2

	77
	A1
	2
	1
	7,9
	7
	1
	3
	2

	78
	A1
	2
	1
	4,9
	7
	1
	3
	2

	79
	A1
	2
	1
	4,9
	0
	2
	6
	2

	80
	A1
	2
	1
	9
	0
	1
	6
	2

	81
	A1
	1
	0
	9
	0
	2
	6
	2

	82
	A1
	1
	0
	9
	7
	1
	3
	2

	83
	A1
	1
	0
	9
	0
	1
	6
	2

	84
	A1
	1
	0
	8,9
	0
	2
	6
	2

	85
	A1
	1
	0
	4,9
	0
	1
	6
	2

	86
	A1
	1
	0
	7,9
	7
	1
	3
	2

	87
	A1
	1
	0
	3,4,8,9
	0
	1
	6
	2

	88
	A1
	1
	0
	3,4,8,9
	0
	2
	6
	2

	89
	A1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	7
	1
	3
	2

	90
	A1
	1
	0
	1,3,5,7,9
	0
	1
	6
	2

	91
	A2
	16
	1
	9
	0
	2
	3
	4

	92
	A2
	16
	1
	4,9
	0
	2
	3
	4

	93
	A2
	8
	1
	9
	0
	2
	3
	4

	94
	A2
	8
	1
	4,9
	0
	2
	3
	4

	95
	A2
	4
	1
	9
	0
	1
	3
	4

	96
	A2
	2
	1
	8,9
	0
	2
	3
	4

	97
	A2
	2
	1
	7,9
	9
	1
	1
	4

	98
	A2
	2
	1
	4,9
	9
	1
	1
	4

	99
	A2
	2
	1
	4,9
	0
	2
	3
	4

	100
	A2
	2
	1
	9
	0
	1
	3
	4

	101
	A2
	1
	0
	9
	0
	2
	3
	4

	102
	A2
	1
	0
	9
	9
	1
	1
	4

	103
	A2
	1
	0
	9
	0
	1
	3
	4

	104
	A2
	1
	0
	8,9
	0
	2
	3
	4

	105
	A2
	1
	0
	4,9
	0
	1
	3
	4

	106
	A2
	1
	0
	7,9
	9
	1
	1
	4

	107
	A2
	1
	0
	3,4,8,9
	0
	1
	3
	4

	108
	A2
	1
	0
	3,4,8,9
	0
	2
	3
	4

	109
	A2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	9
	1
	1
	4

	110
	A2
	1
	0
	1,3,5,7,9
	0
	1
	3
	4

	111
	A3
	16
	1
	9
	0
	2
	2
	6

	112
	A3
	8
	1
	9
	0
	2
	2
	6

	113
	A3
	4
	1
	9
	0
	1
	2
	6

	114
	A3
	2
	1
	2,3,4,7,8,9
	0
	1
	2
	6

	115
	A3
	2
	1
	8,9
	0
	2
	2
	6

	116
	A3
	2
	1
	7,9
	0
	1
	2
	6

	117
	A3
	2
	1
	7,9
	7
	1
	1
	6

	118
	A3
	2
	1
	4,9
	7
	1
	1
	6

	119
	A3
	2
	1
	4,9
	0
	2
	2
	6

	120
	A3
	2
	1
	9
	0
	1
	2
	6

	121
	A3
	1
	0
	9
	0
	2
	2
	6

	122
	A3
	1
	0
	9
	7
	1
	1
	6

	123
	A3
	1
	0
	9
	0
	1
	2
	6

	124
	A3
	1
	0
	8,9
	0
	2
	2
	6

	125
	A3
	1
	0
	4,9
	0
	1
	2
	6

	126
	A3
	1
	0
	7,9
	7
	1
	1
	6

	127
	A3
	1
	0
	3,4,8,9
	0
	1
	2
	6

	128
	A3
	1
	0
	3,4,8,9
	0
	2
	2
	6

	129
	A3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	7
	1
	1
	6

	130
	A3
	1
	0
	1,3,5,7,9
	0
	1
	2
	6

	131
	B1
	16
	1
	9
	2
	2
	6
	2

	132
	B1
	8
	1
	9
	2
	2
	6
	2

	133
	B1
	4
	1
	9
	2
	1
	6
	2

	134
	B1
	2
	1
	2,3,4,7,8,9
	2
	1
	6
	2

	135
	B1
	2
	1
	8,9
	2
	2
	6
	2

	136
	B1
	2
	1
	7,9
	2
	1
	6
	2

	137
	B1
	2
	1
	7,9
	8
	1
	3
	2

	138
	B1
	2
	1
	4,9
	8
	1
	3
	2

	139
	B1
	2
	1
	4,9
	2
	2
	6
	2

	140
	B1
	2
	1
	9
	2
	1
	6
	2

	141
	B1
	1
	0
	9
	2
	2
	6
	2

	142
	B1
	1
	0
	9
	8
	1
	3
	2

	143
	B1
	1
	0
	9
	2
	1
	6
	2

	144
	B1
	1
	0
	8,9
	2
	2
	6
	2

	145
	B1
	1
	0
	4,9
	2
	1
	6
	2

	146
	B1
	1
	0
	7,9
	8
	1
	3
	2

	147
	B1
	1
	0
	3,4,8,9
	2
	1
	6
	2

	148
	B1
	1
	0
	3,4,8,9
	2
	2
	6
	2

	149
	B1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	8
	1
	3
	2

	150
	B1
	1
	0
	1,3,5,7,9
	2
	1
	6
	2

	151
	B4
	16
	1
	9
	0
	2
	1
	12

	152
	B4
	8
	1
	9
	0
	2
	1
	12

	153
	B4
	4
	1
	9
	2
	1
	1
	12

	154
	B4
	2
	1
	2,3,4,7,8,9
	0
	1
	1
	12

	155
	B4
	2
	1
	8,9
	0
	2
	1
	12

	156
	B4
	2
	1
	7,9
	2
	1
	1
	12

	157
	B4
	2
	1
	4,9
	2
	1
	1
	12

	158
	B4
	2
	1
	4,9
	0
	2
	1
	12

	159
	B4
	2
	1
	9
	2
	1
	1
	12

	160
	B4
	1
	0
	9
	0
	2
	1
	12

	161
	B4
	1
	0
	9
	2
	1
	1
	12

	162
	B4
	1
	0
	8,9
	0
	2
	1
	12

	163
	B4
	1
	0
	4,9
	2
	1
	1
	12

	164
	B4
	1
	0
	7,9
	2
	1
	1
	12

	165
	B4
	1
	0
	3,4,8,9
	2
	1
	1
	12

	166
	B4
	1
	0
	3,4,8,9
	0
	2
	1
	12

	167
	B4
	1
	0
	0,1,2,3,4,5,6,7,8,9
	2
	1
	1
	12

	168
	B4
	1
	0
	1,3,5,7,9
	2
	1
	1
	12

	169
	A1/B1
	2
	1
	8,9
	2
	2
	6
	2

	170
	A1/B1
	2
	1
	7,9
	2
	1
	6
	2

	171
	A1/B1
	2
	1
	7,9
	8
	1
	3
	2

	172
	A1/B1
	2
	1
	4,9
	8
	1
	3
	2

	173
	A1/B1
	2
	1
	4,9
	2
	2
	6
	2

	174
	A1/B1
	2
	1
	9
	2
	1
	6
	2

	175
	A1/B1
	1
	0
	9
	2
	2
	6
	2

	176
	A1/B1
	1
	0
	9
	8
	1
	3
	2

	177
	A1/B1
	1
	0
	9
	2
	1
	6
	2

	178
	A1/B1
	1
	0
	8,9
	2
	2
	6
	2

	179
	A1/B1
	1
	0
	4,9
	2
	1
	6
	2

	180
	A1/B1
	1
	0
	7,9
	8
	1
	3
	2

	181
	A1/B1
	1
	0
	3,4,8,9
	2
	2
	6
	2

	182
	A1/B1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	8
	1
	3
	2

	183
	A1/B1
	1
	0
	1,3,5,7,9
	2
	1
	6
	2

	184
	A2/B2
	2
	1
	8,9
	0
	2
	3
	4

	185
	A2/B2
	2
	1
	7,9
	6
	1
	2
	4

	186
	A2/B2
	2
	1
	4,9
	6
	1
	2
	4

	187
	A2/B2
	2
	1
	4,9
	0
	2
	3
	4

	188
	A2/B2
	2
	1
	9
	0
	1
	3
	4

	189
	A2/B2
	1
	0
	9
	0
	2
	3
	4

	190
	A2/B2
	1
	0
	9
	6
	1
	2
	4

	191
	A2/B2
	1
	0
	9
	0
	1
	3
	4

	192
	A2/B2
	1
	0
	8,9
	0
	2
	3
	4

	193
	A2/B2
	1
	0
	4,9
	0
	1
	3
	4

	194
	A2/B2
	1
	0
	7,9
	6
	1
	2
	4

	195
	A2/B2
	1
	0
	3,4,8,9
	0
	1
	3
	4

	196
	A2/B2
	1
	0
	3,4,8,9
	0
	2
	3
	4

	197
	A2/B2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	6
	1
	2
	4

	198
	A2/B2
	1
	0
	1,3,5,7,9
	0
	1
	3
	4

	199
	A3/B3
	2
	1
	8,9
	0
	2
	2
	6

	200
	A3/B3
	2
	1
	7,9
	0
	1
	2
	6

	201
	A3/B3
	2
	1
	7,9
	2 
	1
	2
	6

	202
	A3/B3
	2
	1
	4,9
	2
	1
	2
	6

	203
	A3/B3
	2
	1
	4,9
	0
	2
	2
	6

	204
	A3/B3
	2
	1
	9
	0
	1
	2
	6

	205
	A3/B3
	1
	0
	9
	0
	2
	2
	6

	206
	A3/B3
	1
	0
	9
	2
	1
	2
	6

	207
	A3/B3
	1
	0
	9
	0
	1
	2
	6

	208
	A3/B3
	1
	0
	8,9
	0
	2
	2
	6

	209
	A3/B3
	1
	0
	4,9
	0
	1
	2
	6

	210
	A3/B3
	1
	0
	7,9
	2
	1
	2
	6

	211
	A3/B3
	1
	0
	3,4,8,9
	0
	2
	2
	6

	212
	A3/B3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	2
	1
	2
	6

	213
	A3/B3
	1
	0
	1,3,5,7,9
	0
	1
	2
	6

	214
	C0
	16
	1
	9
	2
	2
	6
	2

	215
	C0
	8
	1
	9
	2
	2
	6
	2

	216
	C0
	4
	1
	9
	2
	1
	6
	2

	217
	C0
	2
	1
	2,3,4,7,8,9
	2
	1
	6
	2

	218
	C0
	2
	1
	8,9
	2
	2
	6
	2

	219
	C0
	2
	1
	7,9
	2
	1
	6
	2

	220
	C0
	2
	1
	7,9
	8
	1
	3
	2

	221
	C0
	2
	1
	4,9
	8
	1
	3
	2

	222
	C0
	2
	1
	4,9
	2
	2
	6
	2

	223
	C0
	2
	1
	9
	2
	1
	6
	2

	224
	C0
	1
	0
	9
	2
	2
	6
	2

	225
	C0
	1
	0
	9
	8
	1
	3
	2

	226
	C0
	1
	0
	9
	2
	1
	6
	2

	227
	C0
	1
	0
	8,9
	2
	2
	6
	2

	228
	C0
	1
	0
	4,9
	2
	1
	6
	2

	229
	C0
	1
	0
	7,9
	8
	1
	3
	2

	230
	C0
	1
	0
	3,4,8,9
	2
	1
	6
	2

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

	232
	C0
	1
	0
	0,1,2,3,4,5,6,7,8,9
	8
	1
	3
	2

	233
	C0
	1
	0
	1,3,5,7,9
	2
	1
	6
	2

	234
	C2
	16
	1
	9
	2
	2
	2
	6

	235
	C2
	8
	1
	9
	2
	2
	2
	6

	236
	C2
	4
	1
	9
	2
	1
	2
	6

	237
	C2
	2
	1
	2,3,4,7,8,9
	2
	1
	2
	6

	238
	C2
	2
	1
	8,9
	2
	2
	2
	6

	239
	C2
	2
	1
	7,9
	2
	1
	2
	6

	240
	C2
	2
	1
	7,9
	8
	1
	1
	6

	241
	C2
	2
	1
	4,9
	8
	1
	1
	6

	242
	C2
	2
	1
	4,9
	2
	2
	2
	6

	243
	C2
	2
	1
	9
	2
	1
	2
	6

	244
	C2
	1
	0
	9
	2
	2
	2
	6

	245
	C2
	1
	0
	9
	8
	1
	1
	6

	246
	C2
	1
	0
	9
	2
	1
	2
	6

	247
	C2
	1
	0
	8,9
	2
	2
	2
	6

	248
	C2
	1
	0
	4,9
	2
	1
	2
	6

	249
	C2
	1
	0
	7,9
	8
	1
	1
	6

	250
	C2
	1
	0
	3,4,8,9
	2
	1
	2
	6

	251
	C2
	1
	0
	3,4,8,9
	2
	2
	2
	6

	252
	C2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	8
	1
	1
	6

	253
	C2
	1
	0
	1,3,5,7,9
	2
	1
	2
	6

	254
	C2
	8
	1
	9
	8
	2
	1
	6

	255
	C2
	4
	1
	9
	8
	1
	1
	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
	
,
number of time-domain PRACH occasions within a RACH slot
	
,
PRACH duration

	
	
	

	

	
	
	
	
	

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

	1
	A1
	1
	0
	4,9,14,19,24,29,34,39
	7
	1
	3
	2

	2
	A1
	1
	0
	24,29,34,39
	0
	[2 or 1]
	6
	2

	3
	A1
	1
	0
	24,29,34,39
	7
	1
	3
	2

	4
	A1
	1
	0
	18,19,38,39
	0
	[2 or 1]
	6
	2

	5
	A1
	1
	0
	18,19,38,39
	7
	1
	3
	2

	6
	A1
	1
	0
	0,1,2,…,39
	0
	[2 or 1]
	6
	2

	7
	A1
	1
	0
	0,1,2,…,39
	7
	1
	3
	2

	8
	A1
	1
	0
	23,27,31,35,39
	0
	[2 or 1]
	6
	2

	9
	A1
	1
	0
	23,27,31,35,39
	7
	1
	3
	2

	10
	A1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	[2 or 1]
	6
	2

	11
	A1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1
	3
	2

	12
	A1
	1
	0
	1,3,5,7,…,37,39
	0
	[2 or 1]
	6
	2

	13
	A1
	1
	0
	7,15,23,31,39
	0
	[2 or 1]
	6
	2

	14
	A1
	1
	0
	7,15,23,31,39
	7
	1
	3
	2

	15
	A1
	16
	[0]
	4,9,14,19,24,29,34,39
	0
	[2 or 1]
	6
	2

	16
	A1
	16
	[1]
	[3],7,[11],15,[19],23,[27],31,[35],39
	[0 or 7]
	1
	[6 or 3]
	2

	17
	A1
	8
	[1]
	4,9,14,19,24,29,34,39
	0
	[2 or 1]
	6
	2

	18
	A1
	8
	[1]
	[3],7,[11],15,[19],23,[27],31,[35],39
	[0 or 7]
	1
	[6 or 3]
	2

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

	20
	A1
	4
	[1]
	[3],7,[11],15,[19],23,[27],31,[35],39
	[0 or 7]
	1
	[6 or 3]
	2

	21
	A1
	2
	[1]
	4,9,14,19,24,29,34,39
	0
	[2 or 1]
	6
	2

	22
	A1
	2
	[1]
	[3],7,[11],15,[19],23,[27],31,[35],39
	[0 or 7]
	1
	[6 or 3]
	2

	23
	A1
	[1]
	[0]
	23,31,39
	0
	1
	6
	2

	24
	A1
	[1]
	[0]
	1,3,5,7,…,37,39
	7
	 1
	3
	2













2.2	RAN1 progress
In RAN1#92, it was decided how to signal SSB index and RACH Occasion (RO) index in PDCCH order. 
	Agreements:
· UE assumes that the DMRS of both the received PDCCH order and the PDCCH of the corresponding Msg2 are QCLed with thbe same SSB/CSI-RS.
· [bookmark: OLE_LINK252][bookmark: OLE_LINK253]gNB configures 9 bits to indicate RACH occasion index.
· 6 bits are used to indicate an SSB index
· Note: This SSB index is just intended to find the RACH occasion to transmit Msg1
· 3 bits are used to indicate the relative RACH occasion index that corresponds to the indicated SSB index
· Note: UE follows the SSB  CBRA mapping rule to find the specific RACH occasion.
· The SSB/CSI-RS that is QCLed with both the DM-RS of PDCCH order and the DM-RS of the PDCCH of the corresponding Msg2 is used for pathloss estimation associated with Msg1.



In PDCCH order, using 6 bits of SSB index and 3 bits of RO index, it is possible to distribute different UEs on different RACH Occasions if sufficient number of SSB are used within a RACH Configuration period, such as Figure 1. However, given that the number of RACH Occasions can be up to 560 in time domain, there would be a case that the number of SSB in time domain is still not sufficient to distribute UEs in each RACH Occasions, such as Figure 2. 


Figure 1, 4SSBs, 4 ROs



Figure 2, 1SSB, 4 ROs
Observation 1. With 6bits of SSB index and 3bits of RO index in PDCCH order, it is still required to have a PRACH Mask index from RAN2 point of view.
2.3	RAN2 progress
In RAN2#101 CP, RACH configuration is discussed and the followings are agreed:
	Agreements

[bookmark: OLE_LINK256][bookmark: OLE_LINK257]1	We separate random access occasions for contention free BFR and other random accesses. 
2	The NW may achieve this by configuring non-overlapping resources in frequency and/or time domain. 
3	If the NW configures RA occasions for CF-BFR and other RA which are partly overlapping, the UE considers those RO to be for other RA (not for CF-BFR). 
4	Normal contention based resources are used for contention based BFR. There is no allocation of contention based preambles for RA occasions dedicated to BFR.
5	Signal the dedicated preamble and a mask determining where the preamble is valid for SSB based CFRA. We signal also the SSB-ID explicitly.
[bookmark: OLE_LINK250][bookmark: OLE_LINK251]6	Signal the dedicated preamble, corresponding CSI-RS ID and a mask determining where the preamble is valid for CSI-RS based CFRA.
=>	If we don't finalize the mask, we will signal the actual resources instead.



[bookmark: OLE_LINK258][bookmark: OLE_LINK259]In ASN.1 review, signalling structure of random access parameters is agreed in R2-1803995. It is introduced 4 bits of ra-ssb-OccasionMaskIndex included in RACH-ConfigDedicated, which is the same as ra-PRACH-MaskIndex. With 4 bits, the network can indicate maximum 16 of RACH Occasions by allocating different mask index. 
In NR, PRACH Occasions design is a bit different from RACH resource design in LTE.
For FR1, there could multiple RACH Occasions within one subframe, and hence, more than 16 RACH Occasions within a RACH Configuration period, i.e., 10ms,…,160ms. For example, 140 RACH Occasions can exist within (10 subframes x 2 PRACH slots/subframe x 7 RACH Occasions/PRACH slot). For FR2, there could also be multiple RACH occasions within one slot and there could be up to 560 RACH Occasions (40 slots x 2 PRACH slots/slot x 7 RACH Occasions/PRACH slot).
Observation 2.Therefore, from network point of view, it is theoretically possible to distribute UEs on more than 16 RACH Occasions within a RACH Configuration period. In this case, 4 bits of ra-ssb-OccasionMaskIndex may not be sufficient.
2.3.1	Impact of PRACH Mask on SSB selection
The use of PRACH Mask may also impact SSB selection. For example, assume we have the following PRACH configuration:
[image: ]
If a PRACH mask corresponding to PRACH Mask index 12 in LTE (only odd opportunities are allowed) then the UE would only be able to select SSBs 0-11, i.e. RACH opportunity A, C, E. This may not give very good performance in case the strongest SSB is among SSBs 12-23. The gNB does not know which SSB is the strongest in the UE, hence great care must be taken when designing the PRACH Mask.
RAN2 should discuss whether to take this property into account when designing the PRACH Mask.

2.4	Discussion
In RAN1, it is still under discussion how the RACH occasions can be configured in FR1 and FR2. Thus, RAN2 needs to wait until the RACH occasions design is finalized in RAN1 to have a concrete table for RACH mask. However, RAN2 can start discussing how to indicate the RACH occasions in general by considering the increased RACH occasions in NR.
For better understanding, RACH Occasions is depicted for FR1 and FR2 below.



Figure 3 FR1, subframes, PRACH slots and RACH occasions.


Figure 4, FR2, Slots, PRACH slots and RACH occasions

[bookmark: OLE_LINK263]RAN2 needs to first discuss the level of granularity in indicating RACH resources by using a Mask Index.
· Option 1. Mask Index should be able to indicate each subframe in FR1 or each slot in FR2 within a RACH Configuration period. (similar to LTE)
· Option 2. Mask Index should be able to indicate each PRACH slot within a RACH Configuration period.
· [bookmark: OLE_LINK260][bookmark: OLE_LINK261]Option 3. Mask Index should be able to indicate each RACH Occasion within a RACH Configuration period.
· [bookmark: OLE_LINK262]Option 4: Mask index should be able to indicate each RACH Occasion associated with a SSB and applicable for all the SSBs.
Option 3 would give finer granularity in PRACH mask but would require more bits than Option 1. A comparison of each option is provided in the table below.
	
	Required number of value
	Required bits
	Flexibility

	
	FR1 (FDD/TDD)
	FR2 (TDD)
	
	

	Option 1
	10
	40
	6 bits
	

	Option 2
	20
	80
	7 bits
	

	Option 3
	140
	560
	10 bits
	



Question 1. Which Option is preferred?
	Company
	Preferred Option
	Comment

	LG
	Option 3
	Without increasing the number of RAP, option 3 would be beneficial in terms of capacity of contention free RA.

	Huawei
	Option 4
	From our understanding, there is no need to distribute the mask index over all the RACH occasions, which are the approaches for option 1-3. 
According to previous agreement in RAN 1, the maximum number of RO that can be associated with a SSB is 8. This is reflected in the following range of value for the parameter ssb-perRACH-OccassionAndCB-PreamblesPerSSB, which corresponds to the value oneEighth. 
	ssb-perRACH-OccasionAndCB-PreamblesPerSSB	CHOICE { 
		oneEighth								ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		oneFourth								ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		oneHalf									ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		one										ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		two										ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32}, 
		four									INTEGER (1..16), 
		eight									INTEGER (1..8), 
		sixteen									INTEGER (1..4)
	}																														OPTIONAL,	-- Need M
Hence, it will be sufficient to use 3 bit or 4 bit to indicate the mask index for the ROs under one SSB. Moreover, the mask is only relevant only when ssb-perRACH-Occasion is less than 1. This is because if it is more or equal than one, with SSB, the UE is already able to determinethe RACH occasion.
Also, the configuration ssb-PerRACH-Occasion is the same for all the SSBs. Hence the table for the mask should be applicable for all the SSBs. 
For this approach, I think the question we need to further discuss is as follows:
1/ should we use the same table for ssb-perRACHOccassion ={1/8, 1/4, 1/2} or different tables? 
For this question, Huawei would prefer the same table for different number of ROs associated with one SSB. 
2/ should we use 3 bit or 4 bit for the mask index? If 3 bit is used, there will be no room for “all”,”even RACH occasions“ and “odd RACH occasions”; if 4 bit is used, the design of LTE can be reused, however, this is not aligned with RAN1’s decision on PDCCH order, within which it uses 3 bit to indicate the RACH occasion only. But 4 bit is aligned with the design in LTE. 
For this question, Huawei would prefer 4 bit indication since it is aligned with the LTE design and also aligned with the current configuration of mask in BFR and RACH-ConfigDedicated, which is designed as 4 bit:
BeamFailureRecoveryConfig ::= 		SEQUENCE {
	===========OTHER BFR-CONFIGURATIONS======================================
	
-- Explicitly signalled PRACH Mask Index for RA Resource selection in TS 36.321. The mask is valid for all SSB resources
	ra-ssb-OccasionMaskIndex			INTEGER (0..15)																OPTIONAL, 	--	Need M
	===========OTHER BFR-CONFIGURATIONS======================================
}
RACH-ConfigDedicated ::=		SEQUENCE {
	-- Resources for contention free random access to a given target cell
	cfra-Resources					CFRA-Resources, 
	...
}
CFRA-Resources ::= 				CHOICE {
	ssb								SEQUENCE {
		ssb-ResourceList				SEQUENCE (SIZE(1..maxRA-SSB-Resources)) OF CFRA-SSB-Resource,
		-- Explicitly signalled PRACH Mask Index for RA Resource selection in TS 36.321. The mask is valid for all SSB
		-- resources signalled in ssb-ResourceList
		ra-ssb-OccasionMaskIndex		INTEGER (0..15)
	},
}
But we also understanding there is a little inconsistency here, the mask in PDCCH order is 3 bit and that in BFR and RACH-ConfigDedicated is 4 bit. 

	Ericsson
	None of the options.
	The current 38.331 signalling is based on 16 values for the PRACH Mask Index:
		ssb-ResourceList				SEQUENCE (SIZE(1..maxRA-SSB-Resources)) OF CFRA-SSB-Resource,
		-- Explicitly signalled PRACH Mask Index for RA Resource selection in TS 36.321. The mask is valid for all SSB
		-- resources signalled in ssb-ResourceList
		ra-ssb-OccasionMaskIndex		INTEGER (0..15)

The 3 options assume that we should support to mask out a single PRACH occasion among a maximum of 560. We wonder if this flexibility is really necessary. RAN2 should first discuss what functionality is required by the PRACH Mask before discussing the number of bits.
Additionally, the PRACH mask may be signalled with DCI for PDCCH order. Hence RAN1 may have something to say about the size of the mask and how it fits to the current DCI design.
Based on the discussion above, we think the mask should defined with 16 values (4 bits).

	ITRI
	Option 3
	Agree with LG. Option 1 and Option2 may restrict the flexibility of scheduling for CFRA. Option 3 is more beneficial to the capacity of CFRA.

	ZTE
	Option 4
	For the CSI-RS related CFRA resource, a “ra-OccasionList” has been introduced in the ASN.1 to indicate the available ROs, which is quite similar as the option3. If we really want to keep the possibility to indicate every RO, then I guess a “ra-OccasionList” should be configured for each SSB instead of the mask index.

In addition, we also think it would be better to clarify the usage of the mask index first. From our point of view,  the mask index should be used in case there are multiple ROs for one SSB within one PRACH configuration period ( PRACH configuration period is determined by the PRACH configuration index). And the following two cases can be considered:
1, “more than one full cycle of SSB->RO associations fits within one PRACH configuration period” (i.e. ssb-perRACH-Occasion >=1, but there are multiple cycle of ROs can be found for one SSB)
2, One SSB is associated to multiple consecutive ROs (i.e. ssb-perRACH-Occasion < 1)
For the case 2, since the minimal value for ssb-perRACH-Occasion if 1/8, then I guess 3bit is enough. However, for the case 1, since the “worst case” is to allocate all the ROs to one SSB, them the maximum value required equals to the number of ROs within one PRACH configuration index (i.e. 10bits are required). Since the requirement for case1 and case 2 are totally different, we want to clarify whether we need to consider both of the cases.

	Nokia
	
	RAN1 input is required on the applicable size of the mask index given it needs to be able to be conveyed in the PDCCH order, that said it seems preferable trying to keep the index space rather small, like 4 bits as currently already specified in TS 38.331.
We also think that by the RAN1 agreement of PDCCH order being able to indicate the applicable SSB for the contention free preamble, we don’t need to be able to indicate each and every PRACH occasion by the mask index.

	Samsung
	
	1.  There are limited number of contention free random access preambles. So in LTE, network can assign same dedicated preamble to multiple UEs (up to 10) by assigning different RACH ocassions(s) (using PRACH Mask Index). In our understanding the purpose of PRACH Mask Index in NR is same as LTE.

2. In NR each SSB is associated with one or more RACH ocassions in a PRACH configuration period. Each SSB is associated with same number of RACH ocassions. For a given SSB, PRACH Mask Index, should indicate which RACH ocassions (s) amongst the RACH ocassions associated with that SSB UE is allowed to use for transmitting the dedicated preamble. There are two ways of indexing RACH occasion to signal this:
a) Index each rach occasion sequentially in rach configurtaion period: If UE is provided dedicated RACH resources for multiple SSBs (e.g.) in case of handover, then PRACH Mask Index needs to be signalled separately for each SSB.
b) Index rach ocassions associated with SSB sequentially. If UE is provided dedicated RACH resources for multiple SSBs (e.g. in case of handover), then PRACH Mask Index needs to be signalled only once. For example, if PRACH Mask Index indicates RACH occasion # 5, this mean if UE selects SSB X it will use 5th RO corresponding to this SSB, if UE selects SSB Y it will 5th RO corresponding tothis SSB.Signaling of PRACH Mask Index in ASN.1 in 38.331 is based on this design.

	OPPO
	Option 3
	Agree with LG and ITRI. Option 3 is the finest granularity to indicate the RACH resource.

	CATT
	Option 4, but
	We also think we should check first with RAN1 what mask size can fit in the PDCCH order.

	Intel
	Option 4
	Since we agreed to signal the SSB-ID explicitly and have already developed SSB-to-RO mapping, there is no need for the PRACH Mask index to indicate every possible RO. Option 2 and 3 in this context do not seem to be utilizing this SSB-to-RO mapping that we have developed in NR and are explicitly signaling the RO independent of what SSB-ID is indicated.

	Qualcomm
	Option 4
	In our view, we need to discuss two different cases:
Case 1.  PRACH resources for CFRA overlap with those for CBRA. In this case, because PRACH for CBRA has clearly defined RACH occasions (RO) in time domain, network uses mask index to indicate which ROs associated with a SSB can be used by a UE. Since SSB indexed is signalled and its associated set of ROs are known, network does not need the flexibility to indicate every possible RO in a PRACH configuration period. It only needs to indicate the relative position of ROs among those associated with a SSB. Since RAN1 has agreed that a SSB can be associated with at most 8 ROs, then we think either 3 or 4 bits are sufficient for this purpose, as suggested by some other companies.
Case 2. CFRA has its own dedicated PRACH resources that do not overlap with those for CBRA. In this case, there are designated ROs fixed in time domain like those for CBRA, and network can configure a RO in any symbol in time domain. As a result, there is no use for mask index. Instead, network may need to signal the actual resource for the 1st preamble transmission and its subsequent retransmissions. We think RAN2 should discuss how the signaling should be implemented in this case.

	NTT DOCOMO
	
	As analysed by Ericsson, we think that PRACH mask should not limit the SSB which UE selects. Also, as pointed out by companies, we may need to take following into account:
1) PRACH mask in PDCCH order (RAN1 agreements)
2) 4 bits of PRACH mask in RRC (RAN2 CP agreement)
For RAN1 agreement (3bits to indicate RO), the table to be specified in RAN2 should reflect it, i.e. the table should be possible to indicate each PRACH occasion associated to SSB. 
On the other hand, 3bits agreed in RAN1 may not be able to cover the case of ssb-perRACH-Occasion >=1 where the sufficient UE distribution cannot be done due to shortage of the RO associated to a SSB. 
We think that RAN2 should design the table such that we can obtain the PRACH capacity in any case. 


	vivo
	Option 4
	In RRC specification, the PRACH mask IE, i.e., ra-ssb-OccasionMaskIndex is used at two places. One is located in CFRA-Resources, another is located in BeamFailureRecoveryConfig. One ra-ssb-OccasionMaskIndex is associated to multiple SSB, i.e., SSB-resource list.
In NR, for FR1, 140 time instances can exist within (10 subframes x 2 PRACH slots/subframe x 7 time instances/PRACH slot). For FR2, there could also be multiple RACH occasions within one slot and there could be up to 560 time instances (40 slots x 2 PRACH slots/slot x 7 time instances/PRACH slot), where time instance is the time duration of a RACH occasion with a specific preamble format. On each time instance, there could be {1,2,4,8} FDMed RACH occasion(s). However, according to previous agreement in RAN 1, the maximum number of RO that can be associated with a SSB is 8. If the RACH occasion of all the SSBs are same, i.e., one PRACH mask is suitable for all SSBs, 4 bits are enough to indicate the RACH occasion of all the SSBs. 



Summary 1: Among 13 companies, 6 companies prefer Option 4 and 3 companies prefer Option 3. For those 4 companies not indicating any option, Rapporteur’s understanding is that
· Ericsson, Nokia, and Samsung indicates it is not necessary to have full flexibility to mask PRACH occasions, and 4 bits is sufficient. 
· For example, PRACH mask may indicate a set of RACH Occasions within the PRACH configuration period.
· For example, RACH mask may indicate a set of RACH Occasions for an SSB within the PRACH configuration period.
· NTT DCM wants to discuss first the required PRACH capacity by using PRACH mask, but indicates that 3 bits may not be sufficient. 
Rapporteur’s understanding is that RAN1 has not yet finalized the design of PDCCH order, but there may not be room for larger number bits for PRACH mask index, e.g., 10 bits. Having that in mind, RAN2 can discuss the targeted level of flexibility/granularity of PRACH mask index based on option 3 and 4. 
Note 1. The intention is not to consider only 10 bits for option 3.
Note 2. In RAN1, 3 bits of relative RACH occasion index in PDCCH order is intended to indicate RACH occasion in frequency domain by considering the maximum number of RACH occasions, i.e., 8 in frequency domain. Thus, it may not feasible to use it to indicate RACH occasion in time domain.
Proposal 1. RAN2 discuss the targeted level of flexibility and granularity of PRACH mask index based on Option 3 and 4.

For option 2 and 3, RAN2 may need to further discuss how the network indicates the Mask index. 
· Approach 1. The network indicates the Mask Index by using a value from 0 to maximum number of RACH Occasions-1.
· Approach 2. The network indicates Subframe/Slot index, PRACH slot index, and PRACH symbol index separately. The UE deduces a RACH Occasion by using the received indices.
· Approach 3, The network indicates the mask index by using a value from 0 to maximum number of RACH-occasions-perSSB-1. 
For Approach 1, 10 bits is required to indicate max 560 for option 3. In Approach 2 for option 3, 10 bits is also required for 6 bits of Subframe/Slot index to indicate from 0 to 39, 1 bit of PRACH slot index to indicate from 0 to 1, and 3 bits of PRACH symbol index to indicate from 0 to 6. Therefore, there is no difference from signalling overhead point of view.
[bookmark: OLE_LINK264][bookmark: OLE_LINK265]However, in Approach 2, the network can control the granularity in RACH occasion mask by using some of the reserved values of each index. For example, if the network wants to allocate all RACH occasions within a PRACH slot to a UE, the network can indicate all PRACH symbols with a specific value of PRACH symbol index, which is similar to PRACH Mask Index 0 in LTE. Thus, it would give better flexibility to the network.

Question 2. If Option 2 or 3 is selected in Question 1, which approach do you prefer to indicate the Mask Index?
	Company
	Preferred Approach
	Comment

	LG
	Approach 2
	

	Huawei 
	Approach 3
	Option 2 and option 3 are not preferred 

	Ericsson
	None.
	This question comes too early. RAN2 should first understand the impact of the PRACH Mask, its functionality, and what problems it solves.

	ITRI
	Approach 2
	Approach 2 would give better flexibility to the network as described above. The specific value of PRACH symbol index can be reserved for specific purpose.

	ZTE
	None
	Please refer to our commens to Q1. 
If we only need to consider case 2 (i.e. “ra-OccasionList”<1), then 3bits are enough. If we want to take both the case 1 and case 2 into account, then we propose to configure a “ra-OccasionList” for each SSB, which is the same as what we have done to CSI-RS based CFRA.

	Nokia
	None
	It seems too early to pick up a solution before we discuss how the masking should be implemented.

	 Samsung
	
	Even though it is possible that all RACH ocassions in PRACH configuration period can be associated with a SSB, it is not necessary that PRACH Mask Index needs to indicate each such RACH Ocassions. We can define the table as shown below:
	Index
	

	0
	1st RACH Occasion of SSB

	1
	2nd RACH Occasion of SSB

	2
	3rd RACH Occasion of SSB

	3
	4th RACH Occasion of SSB

	4
	5th RACH Occasion of SSB

	5
	6th RACH Occasion of SSB

	6
	7th RACH Occasion of SSB

	7
	8th RACH Occasion of SSB

	8
	9th RACH Occasion of SSB

	9
	10th RACH Occasion of SSB

	10
	RACH ocassions 0, 2, 4, 6, and so on….of SSB

	11
	RACH ocassions 1, 3, 5, 7, and so on… of SSB

	12
	All ROs of SSB

	13
	Reserved

	14
	Reserved

	15
	Reserved




	OPPO 
	Approach 2
	

	CATT
	
	We agree with Nokia: it is too early. We need to decide on question 1 first.

	Intel
	
	We also think that this question can be addressed once question 1 is resolved.

	Qualcomm
	-
	We agree with Intel.

	NTT DOCOMO
	-
	We may need to first address the high-level design principle, e.g. which case we need to expand the PRACH capacity and how to harmonize with the agreements so far. 

	vivo
	
	We would like to have one PRACH mask table, it is suitable for all SSBs, and 4 bits are enough to indicate the RACH occasion of all the SSBs.



Summary 2: Among 13 companies, most companies consider it is too early to answer except for 3 companies indicating Approach 2 and 1 company indication Approach 3. 
Proposal 2. How to signal the PRACH mask index can be discussed later when the flexibility/granularity of PRACH mask index is decided.

3.	Conclusion
Proposal 1. RAN2 discuss the targeted level of flexibility and granularity of PRACH mask index based on Option 3 and 4.
Proposal 2. How to signal the PRACH mask index can be discussed later when the flexibility/granularity of PRACH mask index is decided.
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