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1. Introduction
At the RAN1#90bis meeting, remaining issues of NR PRACH preamble format for long and short sequence length, especially regarding concept of RACH configuration table, were discussed. Also, initial active UL BWP was discussed in email discussion. Following agreements and working assumptions were reached [1].
	Agreements:
· Confirm working assumption of cyclic shift values for preamble format 3
· Confirm working assumption, L = 139 is adopted as the sequence length for the RACH Preamble Formats using the short sequence

Agreements:
· For FDD, RACH resources can be mapped onto UL slots irrespective of the time locations of SS/PBCH block

Agreements:
· NR-RACH configurations can be specified using a table similar to LTE, this table is index by the PRACH Config Index
· Frequency multiplexed PRACH transmission occasions use the same PRACH Config Index 
· NR strives to minimize the number of bits needed for the RACH configuration 
· Use 8-bits as the starting point
· FFS: If SCS and formats are part of the table

Agreements:
· The slot duration for PRACH resource mapping for short preamble formats (i.e., L=139) is based on the RACH Msg1 numerology, i.e. SCS. 
· The slot duration for PRACH resource mapping for long preamble formats (i.e., L=839) is based on 15kHz SCS 

Agreements:
· The pattern given by the PRACH Config Index repeats every RACH Configuration Period 
· The density and duration within each configuration period are FFS
· Including the possibility of in every slot
· RACH Configuration Period: 
· (working assumption) 10/20/40ms
· FFS 80ms/160ms
· FFS if the same values will be used for above and below 6GHz
· FFS the details in terms of how the pattern and configuration period are specified (e.g., via a table, via a formula, etc.)

Agreements:
· One PRACH format is configured for a cell
· FFS the impact BWP/SUL
· For PRACH formats based on short sequence length
· Format A and format B is considered as a package for the PRACH configuration, configures either format A/B or format C 
· If format A/B is configured, the last PRACH resource within a RACH slot uses the format B and other PRACH resources within the RACH slot uses format A 
· At least support only format B4 within a RACH slot, in the case of a single PRACH occasion within a RACH slot
· FFS Support a PRACH format taken from A0/A1/A2/A3 within a RACH slot 

Agreements:
· NR at least supports RACH configuration that have the same starting symbol in all RACH slots
· Values of starting symbol: 0, 2
· FFS other values
Agreements:
· For TDD, RACH configurations maps RACH resources onto slots irrespective of the time locations of actually transmitted SS/PBCH block
· In the case that an actually transmitted SS/PBCH block overlap with a RACH resource within a RACH configuration period, define rules for which RACH resources that are still valid
· FFS: the rules (no RRC signalling involved in defining the rules)
· Also consider the DL/UL switching points
· Also consider potential impact due to semi-static DL/UL configuration and/or dynamic SFI
· Note: RAN1 strives to minimize the impact of the time location of the SS/PBCH block to the RACH configuration table design

Agreements:
· RACH PRB allocation is the PRBs allocated to RACH within a RACH slot
· NR supports the following numbers of subcarriers as guard band:
· Note: Generation of any additional guard band is up to gNB implementation

	PRACH sequence
length (L) 
	PRACH SCS (kHz)
	UL SCS (kHz)
	RACH PRB allocation size
	Number of 
subcarriers as guard band

	839
	1.25
	15
	6 
	25

	839
	1.25
	30
	3 
	25

	839
	1.25
	60
	2
	313

	839
	5
	{15,30,60}
	24,12,6
	25

	139
	15
	{15,30}
	12, 6
	5

	139
	15
	60
	3
	5

	139
	30
	{15,30,60}
	24,12,6
	5

	139
	60
	{60,120}
	12,6
	5

	139
	120
	{60, 120}
	24,12
	5



Agreements:
· The numerology of the initial active UL BWP is the same as the numerology of Msg3 PUSCH configured in RMSI. 
· For paired spectrum, the frequency position of the initial active UL BWP can be configured in RMSI. 
· FFS how to indicate the frequency position 
· For unpaired spectrum, initial active DL and initial active UL BWP share the same center frequency.
· For SUL, the frequency position of the initial active UL BWP can be configured in RMSI.
· The bandwidth of the initial active UL BWP can be configured in RMSI.

Agreements:
· UE minimum Tx bandwidth is defined as the largest bandwidth that all UEs must support regardless of UE capability. 
· Note: The UE minimum Tx bandwidth will be finally determined by RAN4. 
· Bandwidth of the initial active UL BWP is equal to or narrower than UE minimum Tx bandwidth.

Agreements:
· At least a single initial active UL BWP configured per cell-defining SSB is supported from UE’s perspective. 
· When SUL is configured, an additional initial active UL BWP for SUL can be independently configured.

Agreements:
· FFS whether all FDMed PRACH transmission occasions configured by RMSI are confined within the initial active UL BWP or not.
· The transmission of PUSCH for Msg.3 and the transmission of PUCCH for Msg.4 HARQ feedback are confined within the initial active UL BWP.



In this contribution, we provide our views on RACH configuration table and initial active UL BWP.

2. RACH configuration table

2.1. PRACH starting symbol location in a slot containing SS block(s)
At the last meeting, RAN1 discussed on how to puncture RACH resources which overlaps with actually transmitted SS blocks for TDD. If gNB transmits the second SS block within a slot, PRACH transmission on OFDM symbol(s) before the second SS block would not be allowed due to two DL/UL switching points, i.e., DL/UL/DL within a slot. However, it is beneficial to use OFDM symbol(s) after the second SS block for PRACH transmission with preamble format A0 or A1/B1. Also, if only first SS block is transmitted within a slot, PRACH transmission on OFDM symbol(s) after the first SS block should be possible. So, there are multiple possible PRACH starting symbol locations within a slot according to SSB presence/absence within a slot and SSB candidate locations within a slot. However, it is not necessary to define all possible PRACH starting symbol locations within a slot in RACH configuration table except for a few candidate locations to avoid overlapping with OFDM symbol(s) reserved for DL control. Since UE can be informed of actually transmitted SSB locations via RMSI or RRC, UE can assume that only OFDM symbols after the last actually transmitted SSB within a slot are available for PRACH transmission. By using this assumption, candidate PRACH starting symbol location patterns in RACH configuration table can be reduced.

Proposal 1: For TDD, UE assumes that only OFDM symbols after the end of the last actually transmitted SS block within a slot are available for PRACH transmission even when the OFDM symbol before the end of the last actually transmitted SS block within a slot is indicated as the PRACH starting symbol location in RACH configuration table.

2.2. DL/UL assignment configuration
According to agreements in control session, NR supports semi-static DL/UL assignment which indicates pattern of DL-unknown-UL. We consider following alternatives.
Alt 1: NW configures RACH configuration index so that PRACH transmission is occurred only in OFDM symbol(s) corresponding to UL in semi-static DL/UL assignment.
Alt 2: UE assumes that only OFDM symbols corresponding to UL in semi-static DL/UL assignment are available for PRACH transmission. 
Alt 3: UE assumes that only OFDM symbols corresponding to UL or unknown in semi-static DL/UL assignment are available for PRACH transmission.
In Alt 1, configuration of semi-static DL/UL assignment is less flexible. Also, gNB may configure many slots/symbols as unknown so that DL/UL assignment can be much more flexible. Then in Alt 2, there can be less RACH occasions, and it causes random access delay or low capacity. Therefore, we prefer Alt 3. If OFDM symbols indicated as RACH occasions in RACH configuration table correspond to unknown in semi-static DL/UL assignment, gNB does not use the OFDM symbols as DL region.

Proposal 2: UE assumes that only OFDM symbols corresponding to UL or unknown in semi-static DL/UL assignment are available for PRACH transmission.

2.3. Definition of RACH configuration table
We show our proposal of definition of RACH configuration table in Table I – IV in Appendix. Table II and IV are examples in case of 15 kHz PRACH SCS. In case of other than 15 kHz PRACH SCS, allocation of RACH occasions is scaled, i.e., RACH slot and periodicity is scaled. We explain concept of Table I – IV.
For FDD, configurations for preamble format 0, 1 and 3 can be considered based on LTE definition. On the other hand, since preamble format 2 has 3.5ms of time duration, different slot numbers should be considered. For short sequence based preamble formats, since time duration of all formats is within 1ms, slot number can be considered based on LTE definition. In addition, starting symbol indication could be fixed to 0, and then UE assumes RACH occasion(s) are repeated from the starting symbol to end of the slot. 
For TDD, we should take DL/UL assignment into account. The values of DL-UL-transmission-periodicity in DL/UL assignment are 0.5, 1, 2, 5 and 10ms. We should define RACH configuration index considering alignment of RACH periodicity with each DL-UL-transmission-periodicity except for the case with 0.5ms periodicity for 15 kHz SCS. In other words, we should define RACH configuration index for the configuration in which number of RACH slots is 1 for each DL-UL-transmission-periodicity. In addition, RACH configuration index for other configuration in which RACH periodicity is not aligned with the configured DL-UL-transmission-periodicity can also be defined, and then the number of RACH slots can be e.g., 0.5, 2 or 4. In case of TDD, UE assumes RACH occasion(s) are repeated from the first available symbol after starting symbol in RACH configuration index to end of the slot.

Proposal 3: RACH configuration table is defined as Table I – IV in Appendix.
Proposal 4: UE assumes RACH occasion(s) are repeated from the first available symbol after starting symbol in RACH configuration index to end of the slot.

3. Initial active UL BWP

3.1. Frequency location
Frequency location of initial active UL BWP for TDD was already agreed in email discussion. On the other hand, for FDD, it was agreed that frequency location of initial active UL BWP is configured, but detail of indication method is still open issue. In BWP session, it was agreed that a UE is RRC signalled an offset between PRB 0 for common PRB indexing and a reference location, and also for UL or SUL, reference location is the frequency location indicated in the RMSI, SCell configuration or SUL configuration. Frequency location of initial active UL BWP should be defined in the similar way. Detail of reference location and an offset which would be determined in BWP session can be reused for initial active UL BWP.
Proposal 5: For FDD and SUL, frequency location of initial active UL BWP is defined based on following reference location and offset.
· Reference location of initial active UL BWP is same as frequency location for common PRB indexing which is indicated in RMSI or SUL configuration.
· An offset between PRB 0 for initial active UL BWP and the reference location is also indicated in RMSI or SUL configuration.

3.2. Bandwidth
It was agreed that bandwidth of initial active UL BWP can be configured for TDD and FDD. However, in most case, it is beneficial that bandwidth of initial active UL BWP is set to be wide as long as the bandwidth is confined within UE minimum BW so that more RACH occasions can be confined and also scheduling of PUSCH for Msg.3 can be flexible. Therefore, we propose the default bandwidth of initial active UL BWP is min( UE minimum BW, carrier BW). 
Proposal 6: Default bandwidth of initial active UL BWP is min( UE minimum BW, carrier BW).

3.3. Multiple SS blocks for wideband UEs
Within a wideband CC, it may be possible that there are multiple RMSIs corresponding to the multiple SS blocks respectively. Even in such case, initial active DL BWP is defined based on the CORESET of RMSI, i.e., from NW perspective there may be multiple initial active DL BWPs within a wideband CC. The initial active UL BWP should be defined based on the initial active DL BWP for TDD, i.e., initial active UL BWP should be defined per RMSI.
Proposal 7: For TDD, initial active UL BWP should be defined per RMSI.

3.4. RACH transmission occasion
We assume that the bandwidth of initial active UL BWP should be set as wide as possible as described in section 3.2. In such case, the bandwidth would be wide enough so that multiple RACH transmission occasions can be FDMed. Thus, in order to simplify RACH transmission occasion signalling and to avoid frequency retuning in case of RACH resource switching for Msg.1 retransmission, all FDMed RACH transmission occasions configured by the RMSI should be confined within the initial active UL BWP associated with the RMSI for initial access.
Proposal 8: For initial access, all FDMed RACH transmission occasions configured by the RMSI should be confined within the initial active UL BWP associated with the RMSI.

4. Conclusion
In this contribution, we discussed and proposed our view on RACH configuration table and initial active UL BWP. We made the following proposals. 
Proposal 1: For TDD, UE assumes that only OFDM symbols after the end of the last actually transmitted SS block within a slot are available for PRACH transmission even when the OFDM symbol before the end of the last actually transmitted SS block within a slot is indicated as the PRACH starting symbol location in RACH configuration table.
Proposal 2: UE assumes that only OFDM symbols corresponding to UL or unknown in semi-static DL/UL assignment are available for PRACH transmission.
Proposal 3: RACH configuration table is defined as Table I – IV in Appendix.
Proposal 4: UE assumes RACH occasion(s) are repeated from the first available symbol after starting symbol in RACH configuration index to end of the slot.
Proposal 5: For FDD and SUL, frequency location of initial active UL BWP is defined based on following reference location and offset.
· Reference location of initial active UL BWP is same as frequency location for common PRB indexing which is indicated in RMSI or SUL configuration.
· An offset between PRB 0 for initial active UL BWP and the reference location is also indicated in RMSI or SUL configuration.
Proposal 6: Default bandwidth of initial active UL BWP is min( UE minimum BW, carrier BW).
Proposal 7: For TDD, initial active UL BWP should be defined per RMSI.
Proposal 8: For initial access, all FDMed RACH transmission occasions configured by the RMSI should be confined within the initial active UL BWP associated with the RMSI.
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Appendix: RACH configuration table
Table I RACH configuration table for FDD and long sequence
	PRACH Configuration
Index
	Preamble
Format
	System frame number
	Slot number
	PRACH Configuration
Index
	Preamble
Format
	System frame number
	Slot number

	0
	0
	SFN % 2 = 0
	1
	32
	2
	SFN % 2 = 0
	1

	1
	0
	SFN % 2 = 0
	4
	33
	2
	SFN % 2 = 0
	6

	2
	0
	SFN % 2 = 0
	7
	34
	N/A
	N/A
	N/A

	3
	0
	Any
	1
	35
	2
	Any
	1

	4
	0
	Any
	4
	36
	2
	Any
	6

	5
	0
	Any
	7
	37
	N/A
	N/A
	N/A

	6
	0
	Any
	1, 6
	38
	2
	Any
	0, 5

	7
	0
	Any
	2 ,7
	39
	2
	Any
	1, 6

	8
	0
	Any
	3, 8
	40
	N/A
	N/A
	N/A

	9
	0
	Any
	1, 4, 7
	41
	N/A
	N/A
	N/A

	10
	0
	Any
	2, 5, 8
	42
	N/A
	N/A
	N/A

	11
	0
	Any
	3, 6, 9
	43
	N/A
	N/A
	N/A

	12
	0
	Any
	0, 2, 4, 6, 8
	44
	N/A
	N/A
	N/A

	13
	0
	Any
	1, 3, 5, 7, 9
	45
	N/A
	N/A
	N/A

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

	15
	0
	SFN % 2 = 0
	9
	47
	2
	SFN % 2 = 0
	9

	16
	1
	SFN % 2 = 0
	1
	48
	3
	SFN % 2 = 0
	1

	17
	1
	SFN % 2 = 0
	4
	49
	3
	SFN % 2 = 0
	4

	18
	1
	SFN % 2 = 0
	7
	50
	3
	SFN % 2 = 0
	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
	N/A
	N/A
	N/A
	60
	3
	Any
	0, 2, 4, 6, 8

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

	30
	N/A
	N/A
	N/A
	62
	3
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9

	31
	1
	SFN % 2 = 0
	9
	63
	3
	SFN % 2 = 0
	9



Table II RACH configuration table for FDD and short sequence for 15 kHz SCS
	PRACH Configuration
Index
	Preamble
Format
	System frame number
	Slot number
	Starting
symbol
	PRACH Configuration
Index
	Preamble
Format
	System frame number
	Slot number
	Starting
symbol

	0
	A0
	SFN % 2 = 0
	1
	0
	32
	A2/B2
	SFN % 2 = 0
	1
	0

	1
	A0
	SFN % 2 = 0
	4
	0
	33
	A2/B2
	SFN % 2 = 0
	4
	0

	2
	A0
	SFN % 2 = 0
	7
	0
	34
	A2/B2
	SFN % 2 = 0
	7
	0

	3
	A0
	Any
	1
	0
	35
	A2/B2
	Any
	1
	0

	4
	A0
	Any
	4
	0
	36
	A2/B2
	Any
	4
	0

	5
	A0
	Any
	7
	0
	37
	A2/B2
	Any
	7
	0

	6
	A0
	Any
	1, 6
	0
	38
	A2/B2
	Any
	1, 6
	0

	7
	A0
	Any
	2 ,7
	0
	39
	A2/B2
	Any
	2 ,7
	0

	8
	A0
	Any
	3, 8
	0
	40
	A2/B2
	Any
	3, 8
	0

	9
	A0
	Any
	1, 4, 7
	0
	41
	A2/B2
	Any
	1, 4, 7
	0

	10
	A0
	Any
	2, 5, 8
	0
	42
	A2/B2
	Any
	2, 5, 8
	0

	11
	A0
	Any
	3, 6, 9
	0
	43
	A2/B2
	Any
	3, 6, 9
	0

	12
	A0
	Any
	0, 2, 4, 6, 8
	0
	44
	A2/B2
	Any
	0, 2, 4, 6, 8
	0

	13
	A0
	Any
	1, 3, 5, 7, 9
	0
	45
	A2/B2
	Any
	1, 3, 5, 7, 9
	0

	14
	A0
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	0
	46
	A2/B2
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	0

	15
	A0
	SFN % 2 = 0
	9
	0
	47
	A2/B2
	SFN % 2 = 0
	9
	0

	16
	A1/B1
	SFN % 2 = 0
	1
	0
	48
	A3/B3
	SFN % 2 = 0
	1
	0

	17
	A1/B1
	SFN % 2 = 0
	4
	0
	49
	A3/B3
	SFN % 2 = 0
	4
	0

	18
	A1/B1
	SFN % 2 = 0
	7
	0
	50
	A3/B3
	SFN % 2 = 0
	7
	0

	19
	A1/B1
	Any
	1
	0
	51
	A3/B3
	Any
	1
	0

	20
	A1/B1
	Any
	4
	0
	52
	A3/B3
	Any
	4
	0

	21
	A1/B1
	Any
	7
	0
	53
	A3/B3
	Any
	7
	0

	22
	A1/B1
	Any
	1, 6
	0
	54
	A3/B3
	Any
	1, 6
	0

	23
	A1/B1
	Any
	2 ,7
	0
	55
	A3/B3
	Any
	2 ,7
	0

	24
	A1/B1
	Any
	3, 8
	0
	56
	A3/B3
	Any
	3, 8
	0

	25
	A1/B1
	Any
	1, 4, 7
	0
	57
	A3/B3
	Any
	1, 4, 7
	0

	26
	A1/B1
	Any
	2, 5, 8
	0
	58
	A3/B3
	Any
	2, 5, 8
	0

	27
	A1/B1
	Any
	3, 6, 9
	0
	59
	A3/B3
	Any
	3, 6, 9
	0

	28
	A1/B1
	Any
	0, 2, 4, 6, 8
	0
	60
	A3/B3
	Any
	0, 2, 4, 6, 8
	0

	29
	A1/B1
	Any
	1, 3, 5, 7, 9
	0
	61
	A3/B3
	Any
	1, 3, 5, 7, 9
	0

	30
	A1/B1
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	0
	62
	A3/B3
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	0

	31
	A1/B1
	SFN % 2 = 0
	9
	0
	63
	A3/B3
	SFN % 2 = 0
	9
	0



	PRACH Configuration
Index
	Preamble
Format
	System frame number
	Slot number
	Starting
symbol
	PRACH Configuration
Index
	Preamble
Format
	System frame number
	Slot number
	Starting
symbol

	64
	A0
	SFN % 2 = 0
	1
	2
	96
	A2/B2
	SFN % 2 = 0
	1
	2

	65
	A0
	SFN % 2 = 0
	4
	2
	97
	A2/B2
	SFN % 2 = 0
	4
	2

	66
	A0
	SFN % 2 = 0
	7
	2
	98
	A2/B2
	SFN % 2 = 0
	7
	2

	67
	A0
	Any
	1
	2
	99
	A2/B2
	Any
	1
	2

	68
	A0
	Any
	4
	2
	100
	A2/B2
	Any
	4
	2

	69
	A0
	Any
	7
	2
	101
	A2/B2
	Any
	7
	2

	70
	A0
	Any
	1, 6
	2
	102
	A2/B2
	Any
	1, 6
	2

	71
	A0
	Any
	2 ,7
	2
	103
	A2/B2
	Any
	2 ,7
	2

	72
	A0
	Any
	3, 8
	2
	104
	A2/B2
	Any
	3, 8
	2

	73
	A0
	Any
	1, 4, 7
	2
	105
	A2/B2
	Any
	1, 4, 7
	2

	74
	A0
	Any
	2, 5, 8
	2
	106
	A2/B2
	Any
	2, 5, 8
	2

	75
	A0
	Any
	3, 6, 9
	2
	107
	A2/B2
	Any
	3, 6, 9
	2

	76
	A0
	Any
	0, 2, 4, 6, 8
	2
	108
	A2/B2
	Any
	0, 2, 4, 6, 8
	2

	77
	A0
	Any
	1, 3, 5, 7, 9
	2
	109
	A2/B2
	Any
	1, 3, 5, 7, 9
	2

	78
	A0
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	2
	110
	A2/B2
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	2

	79
	A0
	SFN % 2 = 0
	9
	2
	111
	A2/B2
	SFN % 2 = 0
	9
	2

	80
	A1/B1
	SFN % 2 = 0
	1
	2
	112
	A3/B3
	SFN % 2 = 0
	1
	2

	81
	A1/B1
	SFN % 2 = 0
	4
	2
	113
	A3/B3
	SFN % 2 = 0
	4
	2

	82
	A1/B1
	SFN % 2 = 0
	7
	2
	114
	A3/B3
	SFN % 2 = 0
	7
	2

	83
	A1/B1
	Any
	1
	2
	115
	A3/B3
	Any
	1
	2

	84
	A1/B1
	Any
	4
	2
	116
	A3/B3
	Any
	4
	2

	85
	A1/B1
	Any
	7
	2
	117
	A3/B3
	Any
	7
	2

	86
	A1/B1
	Any
	1, 6
	2
	118
	A3/B3
	Any
	1, 6
	2

	87
	A1/B1
	Any
	2 ,7
	2
	119
	A3/B3
	Any
	2 ,7
	2

	88
	A1/B1
	Any
	3, 8
	2
	120
	A3/B3
	Any
	3, 8
	2

	89
	A1/B1
	Any
	1, 4, 7
	2
	121
	A3/B3
	Any
	1, 4, 7
	2

	90
	A1/B1
	Any
	2, 5, 8
	2
	122
	A3/B3
	Any
	2, 5, 8
	2

	91
	A1/B1
	Any
	3, 6, 9
	2
	123
	A3/B3
	Any
	3, 6, 9
	2

	92
	A1/B1
	Any
	0, 2, 4, 6, 8
	2
	124
	A3/B3
	Any
	0, 2, 4, 6, 8
	2

	93
	A1/B1
	Any
	1, 3, 5, 7, 9
	2
	125
	A3/B3
	Any
	1, 3, 5, 7, 9
	2

	94
	A1/B1
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	2
	126
	A3/B3
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	2

	95
	A1/B1
	SFN % 2 = 0
	9
	2
	127
	A3/B3
	SFN % 2 = 0
	9
	2



	PRACH Configuration
Index
	Preamble
Format
	System frame number
	Slot number
	Starting
symbol
	PRACH Configuration
Index
	Preamble
Format
	System frame number
	Slot number
	Starting
symbol

	128
	C0
	SFN % 2 = 0
	1
	0
	160
	C0
	SFN % 2 = 0
	1
	2

	129
	C0
	SFN % 2 = 0
	4
	0
	161
	C0
	SFN % 2 = 0
	4
	2

	130
	C0
	SFN % 2 = 0
	7
	0
	162
	C0
	SFN % 2 = 0
	7
	2

	131
	C0
	Any
	1
	0
	163
	C0
	Any
	1
	2

	132
	C0
	Any
	4
	0
	164
	C0
	Any
	4
	2

	133
	C0
	Any
	7
	0
	165
	C0
	Any
	7
	2

	134
	C0
	Any
	1, 6
	0
	166
	C0
	Any
	1, 6
	2

	135
	C0
	Any
	2 ,7
	0
	167
	C0
	Any
	2 ,7
	2

	136
	C0
	Any
	3, 8
	0
	168
	C0
	Any
	3, 8
	2

	137
	C0
	Any
	1, 4, 7
	0
	169
	C0
	Any
	1, 4, 7
	2

	138
	C0
	Any
	2, 5, 8
	0
	170
	C0
	Any
	2, 5, 8
	2

	139
	C0
	Any
	3, 6, 9
	0
	171
	C0
	Any
	3, 6, 9
	2

	140
	C0
	Any
	0, 2, 4, 6, 8
	0
	172
	C0
	Any
	0, 2, 4, 6, 8
	2

	141
	C0
	Any
	1, 3, 5, 7, 9
	0
	173
	C0
	Any
	1, 3, 5, 7, 9
	2

	142
	C0
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	0
	174
	C0
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	2

	143
	C0
	SFN % 2 = 0
	9
	0
	175
	C0
	SFN % 2 = 0
	9
	2

	144
	C2
	SFN % 2 = 0
	1
	0
	176
	C2
	SFN % 2 = 0
	1
	2

	145
	C2
	SFN % 2 = 0
	4
	0
	177
	C2
	SFN % 2 = 0
	4
	2

	146
	C2
	SFN % 2 = 0
	7
	0
	178
	C2
	SFN % 2 = 0
	7
	2

	147
	C2
	Any
	1
	0
	179
	C2
	Any
	1
	2

	148
	C2
	Any
	4
	0
	180
	C2
	Any
	4
	2

	149
	C2
	Any
	7
	0
	181
	C2
	Any
	7
	2

	150
	C2
	Any
	1, 6
	0
	182
	C2
	Any
	1, 6
	2

	151
	C2
	Any
	2 ,7
	0
	183
	C2
	Any
	2 ,7
	2

	152
	C2
	Any
	3, 8
	0
	184
	C2
	Any
	3, 8
	2

	153
	C2
	Any
	1, 4, 7
	0
	185
	C2
	Any
	1, 4, 7
	2

	154
	C2
	Any
	2, 5, 8
	0
	186
	C2
	Any
	2, 5, 8
	2

	155
	C2
	Any
	3, 6, 9
	0
	187
	C2
	Any
	3, 6, 9
	2

	156
	C2
	Any
	0, 2, 4, 6, 8
	0
	188
	C2
	Any
	0, 2, 4, 6, 8
	2

	157
	C2
	Any
	1, 3, 5, 7, 9
	0
	189
	C2
	Any
	1, 3, 5, 7, 9
	2

	158
	C2
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	0
	190
	C2
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	2

	159
	C2
	SFN % 2 = 0
	9
	0
	191
	C2
	SFN % 2 = 0
	9
	2


Note: in case of other than 15 kHz PRACH SCS, allocation of RACH occasions is scaled
Table III RACH configuration table for TDD and long sequence
	PRACH Configuration
Index
	Preamble
Format
	System frame number
	Slot number
	PRACH Configuration
Index
	Preamble
Format
	System frame number
	Slot number

	0
	0
	SFN % 8 = 0
	9
	32
	2
	SFN % 16 = 0
	6

	1
	0
	SFN % 8 = 0
	8, 9
	33
	2
	SFN % 8 = 0
	6

	2
	0
	SFN % 8 = 0
	6, 7, 8, 9
	34
	2
	SFN % 4 = 0
	6

	3
	0
	SFN % 4 = 0
	9
	35
	2
	SFN % 2 = 0
	6

	4
	0
	SFN % 4 = 0
	8, 9
	36
	2
	Any
	6

	5
	0
	SFN % 4 = 0
	6, 7, 8, 9
	37
	2
	Any
	1

	6
	0
	SFN % 2 = 0
	9
	38
	2
	N/A
	N/A

	7
	0
	SFN % 2 = 0
	8, 9
	39
	2
	N/A
	N/A

	8
	0
	SFN % 2 = 0
	6, 7, 8, 9
	40
	2
	N/A
	N/A

	9
	0
	Any
	9
	41
	2
	N/A
	N/A

	10
	0
	Any
	8, 9
	42
	2
	N/A
	N/A

	11
	0
	Any
	6, 7, 8, 9
	43
	2
	N/A
	N/A

	12
	0
	Any
	4, 9
	44
	2
	N/A
	N/A

	13
	0
	Any
	3, 4, 8, 9
	45
	2
	N/A
	N/A

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

	15
	0
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	47
	2
	N/A
	N/A

	16
	1
	SFN % 16 = 0
	7
	48
	3
	SFN % 8 = 0
	9

	17
	1
	SFN % 8 = 0
	7
	49
	3
	SFN % 8 = 0
	8, 9

	18
	1
	SFN % 4 = 0
	7
	50
	3
	SFN % 8 = 0
	6, 7, 8, 9

	19
	1
	SFN % 2 = 0
	7
	51
	3
	SFN % 4 = 0
	9

	20
	1
	Any
	7
	52
	3
	SFN % 4 = 0
	8, 9

	21
	1
	Any
	2
	53
	3
	SFN % 4 = 0
	6, 7, 8, 9

	22
	1
	N/A
	N/A
	54
	3
	SFN % 2 = 0
	9

	23
	1
	N/A
	N/A
	55
	3
	SFN % 2 = 0
	8, 9

	24
	1
	N/A
	N/A
	56
	3
	SFN % 2 = 0
	6, 7, 8, 9

	25
	1
	N/A
	N/A
	57
	3
	Any
	9

	26
	1
	N/A
	N/A
	58
	3
	Any
	8, 9

	27
	1
	N/A
	N/A
	59
	3
	Any
	6, 7, 8, 9

	28
	1
	N/A
	N/A
	60
	3
	Any
	4, 9

	29
	1
	N/A
	N/A
	61
	3
	Any
	3, 4, 8, 9

	30
	1
	N/A
	N/A
	62
	3
	Any
	1, 3, 5, 7, 9

	31
	1
	N/A
	N/A
	63
	3
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9



Table IV RACH configuration table for TDD and short sequence for 15 kHz SCS
	PRACH Configuration
Index
	Preamble
Format
	System frame number
	Slot number
	Starting
symbol
	PRACH Configuration
Index
	Preamble
Format
	System frame number
	Slot number
	Starting
symbol

	0
	A0
	SFN % 8 = 0
	9
	0
	32
	A2/B2
	SFN % 8 = 0
	9
	0

	1
	A0
	SFN % 8 = 0
	8, 9
	0
	33
	A2/B2
	SFN % 8 = 0
	8, 9
	0

	2
	A0
	SFN % 8 = 0
	6, 7, 8, 9
	0
	34
	A2/B2
	SFN % 8 = 0
	6, 7, 8, 9
	0

	3
	A0
	SFN % 4 = 0
	9
	0
	35
	A2/B2
	SFN % 4 = 0
	9
	0

	4
	A0
	SFN % 4 = 0
	8, 9
	0
	36
	A2/B2
	SFN % 4 = 0
	8, 9
	0

	5
	A0
	SFN % 4 = 0
	6, 7, 8, 9
	0
	37
	A2/B2
	SFN % 4 = 0
	6, 7, 8, 9
	0

	6
	A0
	SFN % 2 = 0
	9
	0
	38
	A2/B2
	SFN % 2 = 0
	9
	0

	7
	A0
	SFN % 2 = 0
	8, 9
	0
	39
	A2/B2
	SFN % 2 = 0
	8, 9
	0

	8
	A0
	SFN % 2 = 0
	6, 7, 8, 9
	0
	40
	A2/B2
	SFN % 2 = 0
	6, 7, 8, 9
	0

	9
	A0
	Any
	9
	0
	41
	A2/B2
	Any
	9
	0

	10
	A0
	Any
	8, 9
	0
	42
	A2/B2
	Any
	8, 9
	0

	11
	A0
	Any
	6, 7, 8, 9
	0
	43
	A2/B2
	Any
	6, 7, 8, 9
	0

	12
	A0
	Any
	4, 9
	0
	44
	A2/B2
	Any
	4, 9
	0

	13
	A0
	Any
	3, 4, 8, 9
	0
	45
	A2/B2
	Any
	3, 4, 8, 9
	0

	14
	A0
	Any
	1, 3, 5, 7, 9
	0
	46
	A2/B2
	Any
	1, 3, 5, 7, 9
	0

	15
	A0
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	0
	47
	A2/B2
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	0

	16
	A1/B1
	SFN % 8 = 0
	9
	0
	48
	A3/B3
	SFN % 8 = 0
	9
	0

	17
	A1/B1
	SFN % 8 = 0
	8, 9
	0
	49
	A3/B3
	SFN % 8 = 0
	8, 9
	0

	18
	A1/B1
	SFN % 8 = 0
	6, 7, 8, 9
	0
	50
	A3/B3
	SFN % 8 = 0
	6, 7, 8, 9
	0

	19
	A1/B1
	SFN % 4 = 0
	9
	0
	51
	A3/B3
	SFN % 4 = 0
	9
	0

	20
	A1/B1
	SFN % 4 = 0
	8, 9
	0
	52
	A3/B3
	SFN % 4 = 0
	8, 9
	0

	21
	A1/B1
	SFN % 4 = 0
	6, 7, 8, 9
	0
	53
	A3/B3
	SFN % 4 = 0
	6, 7, 8, 9
	0

	22
	A1/B1
	SFN % 2 = 0
	9
	0
	54
	A3/B3
	SFN % 2 = 0
	9
	0

	23
	A1/B1
	SFN % 2 = 0
	8, 9
	0
	55
	A3/B3
	SFN % 2 = 0
	8, 9
	0

	24
	A1/B1
	SFN % 2 = 0
	6, 7, 8, 9
	0
	56
	A3/B3
	SFN % 2 = 0
	6, 7, 8, 9
	0

	25
	A1/B1
	Any
	9
	0
	57
	A3/B3
	Any
	9
	0

	26
	A1/B1
	Any
	8, 9
	0
	58
	A3/B3
	Any
	8, 9
	0

	27
	A1/B1
	Any
	6, 7, 8, 9
	0
	59
	A3/B3
	Any
	6, 7, 8, 9
	0

	28
	A1/B1
	Any
	4, 9
	0
	60
	A3/B3
	Any
	4, 9
	0

	29
	A1/B1
	Any
	3, 4, 8, 9
	0
	61
	A3/B3
	Any
	3, 4, 8, 9
	0

	30
	A1/B1
	Any
	1, 3, 5, 7, 9
	0
	62
	A3/B3
	Any
	1, 3, 5, 7, 9
	0

	31
	A1/B1
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	0
	63
	A3/B3
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	0



	PRACH Configuration
Index
	Preamble
Format
	System frame number
	Slot number
	Starting
symbol
	PRACH Configuration
Index
	Preamble
Format
	System frame number
	Slot number
	Starting
symbol

	64
	A0
	SFN % 8 = 0
	9
	2
	96
	A2/B2
	SFN % 8 = 0
	9
	2

	65
	A0
	SFN % 8 = 0
	8, 9
	2
	97
	A2/B2
	SFN % 8 = 0
	8, 9
	2

	66
	A0
	SFN % 8 = 0
	6, 7, 8, 9
	2
	98
	A2/B2
	SFN % 8 = 0
	6, 7, 8, 9
	2

	67
	A0
	SFN % 4 = 0
	9
	2
	99
	A2/B2
	SFN % 4 = 0
	9
	2

	68
	A0
	SFN % 4 = 0
	8, 9
	2
	100
	A2/B2
	SFN % 4 = 0
	8, 9
	2

	69
	A0
	SFN % 4 = 0
	6, 7, 8, 9
	2
	101
	A2/B2
	SFN % 4 = 0
	6, 7, 8, 9
	2

	70
	A0
	SFN % 2 = 0
	9
	2
	102
	A2/B2
	SFN % 2 = 0
	9
	2

	71
	A0
	SFN % 2 = 0
	8, 9
	2
	103
	A2/B2
	SFN % 2 = 0
	8, 9
	2

	72
	A0
	SFN % 2 = 0
	6, 7, 8, 9
	2
	104
	A2/B2
	SFN % 2 = 0
	6, 7, 8, 9
	2

	73
	A0
	Any
	9
	2
	105
	A2/B2
	Any
	9
	2

	74
	A0
	Any
	8, 9
	2
	106
	A2/B2
	Any
	8, 9
	2

	75
	A0
	Any
	6, 7, 8, 9
	2
	107
	A2/B2
	Any
	6, 7, 8, 9
	2

	76
	A0
	Any
	4, 9
	2
	108
	A2/B2
	Any
	4, 9
	2

	77
	A0
	Any
	3, 4, 8, 9
	2
	109
	A2/B2
	Any
	3, 4, 8, 9
	2

	78
	A0
	Any
	1, 3, 5, 7, 9
	2
	110
	A2/B2
	Any
	1, 3, 5, 7, 9
	2

	79
	A0
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	2
	111
	A2/B2
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	2

	80
	A1/B1
	SFN % 8 = 0
	9
	2
	112
	A3/B3
	SFN % 8 = 0
	9
	2

	81
	A1/B1
	SFN % 8 = 0
	8, 9
	2
	113
	A3/B3
	SFN % 8 = 0
	8, 9
	2

	82
	A1/B1
	SFN % 8 = 0
	6, 7, 8, 9
	2
	114
	A3/B3
	SFN % 8 = 0
	6, 7, 8, 9
	2

	83
	A1/B1
	SFN % 4 = 0
	9
	2
	115
	A3/B3
	SFN % 4 = 0
	9
	2

	84
	A1/B1
	SFN % 4 = 0
	8, 9
	2
	116
	A3/B3
	SFN % 4 = 0
	8, 9
	2

	85
	A1/B1
	SFN % 4 = 0
	6, 7, 8, 9
	2
	117
	A3/B3
	SFN % 4 = 0
	6, 7, 8, 9
	2

	86
	A1/B1
	SFN % 2 = 0
	9
	2
	118
	A3/B3
	SFN % 2 = 0
	9
	2

	87
	A1/B1
	SFN % 2 = 0
	8, 9
	2
	119
	A3/B3
	SFN % 2 = 0
	8, 9
	2

	88
	A1/B1
	SFN % 2 = 0
	6, 7, 8, 9
	2
	120
	A3/B3
	SFN % 2 = 0
	6, 7, 8, 9
	2

	89
	A1/B1
	Any
	9
	2
	121
	A3/B3
	Any
	9
	2

	90
	A1/B1
	Any
	8, 9
	2
	122
	A3/B3
	Any
	8, 9
	2

	91
	A1/B1
	Any
	6, 7, 8, 9
	2
	123
	A3/B3
	Any
	6, 7, 8, 9
	2

	92
	A1/B1
	Any
	4, 9
	2
	124
	A3/B3
	Any
	4, 9
	2

	93
	A1/B1
	Any
	3, 4, 8, 9
	2
	125
	A3/B3
	Any
	3, 4, 8, 9
	2

	94
	A1/B1
	Any
	1, 3, 5, 7, 9
	2
	126
	A3/B3
	Any
	1, 3, 5, 7, 9
	2

	95
	A1/B1
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	2
	127
	A3/B3
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	2



	PRACH Configuration
Index
	Preamble
Format
	System frame number
	Slot number
	Starting
symbol
	PRACH Configuration
Index
	Preamble
Format
	System frame number
	Slot number
	Starting
symbol

	128
	C0
	SFN % 8 = 0
	9
	0
	160
	C0
	SFN % 8 = 0
	9
	2

	129
	C0
	SFN % 8 = 0
	8, 9
	0
	161
	C0
	SFN % 8 = 0
	8, 9
	2

	130
	C0
	SFN % 8 = 0
	6, 7, 8, 9
	0
	162
	C0
	SFN % 8 = 0
	6, 7, 8, 9
	2

	131
	C0
	SFN % 4 = 0
	9
	0
	163
	C0
	SFN % 4 = 0
	9
	2

	132
	C0
	SFN % 4 = 0
	8, 9
	0
	164
	C0
	SFN % 4 = 0
	8, 9
	2

	133
	C0
	SFN % 4 = 0
	6, 7, 8, 9
	0
	165
	C0
	SFN % 4 = 0
	6, 7, 8, 9
	2

	134
	C0
	SFN % 2 = 0
	9
	0
	166
	C0
	SFN % 2 = 0
	9
	2

	135
	C0
	SFN % 2 = 0
	8, 9
	0
	167
	C0
	SFN % 2 = 0
	8, 9
	2

	136
	C0
	SFN % 2 = 0
	6, 7, 8, 9
	0
	168
	C0
	SFN % 2 = 0
	6, 7, 8, 9
	2

	137
	C0
	Any
	9
	0
	169
	C0
	Any
	9
	2

	138
	C0
	Any
	8, 9
	0
	170
	C0
	Any
	8, 9
	2

	139
	C0
	Any
	6, 7, 8, 9
	0
	171
	C0
	Any
	6, 7, 8, 9
	2

	140
	C0
	Any
	4, 9
	0
	172
	C0
	Any
	4, 9
	2

	141
	C0
	Any
	3, 4, 8, 9
	0
	173
	C0
	Any
	3, 4, 8, 9
	2

	142
	C0
	Any
	1, 3, 5, 7, 9
	0
	174
	C0
	Any
	1, 3, 5, 7, 9
	2

	143
	C0
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	0
	175
	C0
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	2

	144
	C2
	SFN % 8 = 0
	9
	0
	176
	C2
	SFN % 8 = 0
	9
	2

	145
	C2
	SFN % 8 = 0
	8, 9
	0
	177
	C2
	SFN % 8 = 0
	8, 9
	2

	146
	C2
	SFN % 8 = 0
	6, 7, 8, 9
	0
	178
	C2
	SFN % 8 = 0
	6, 7, 8, 9
	2

	147
	C2
	SFN % 4 = 0
	9
	0
	179
	C2
	SFN % 4 = 0
	9
	2

	148
	C2
	SFN % 4 = 0
	8, 9
	0
	180
	C2
	SFN % 4 = 0
	8, 9
	2

	149
	C2
	SFN % 4 = 0
	6, 7, 8, 9
	0
	181
	C2
	SFN % 4 = 0
	6, 7, 8, 9
	2

	150
	C2
	SFN % 2 = 0
	9
	0
	182
	C2
	SFN % 2 = 0
	9
	2

	151
	C2
	SFN % 2 = 0
	8, 9
	0
	183
	C2
	SFN % 2 = 0
	8, 9
	2

	152
	C2
	SFN % 2 = 0
	6, 7, 8, 9
	0
	184
	C2
	SFN % 2 = 0
	6, 7, 8, 9
	2

	153
	C2
	Any
	9
	0
	185
	C2
	Any
	9
	2

	154
	C2
	Any
	8, 9
	0
	186
	C2
	Any
	8, 9
	2

	155
	C2
	Any
	6, 7, 8, 9
	0
	187
	C2
	Any
	6, 7, 8, 9
	2

	156
	C2
	Any
	4, 9
	0
	188
	C2
	Any
	4, 9
	2

	157
	C2
	Any
	3, 4, 8, 9
	0
	189
	C2
	Any
	3, 4, 8, 9
	2

	158
	C2
	Any
	1, 3, 5, 7, 9
	0
	190
	C2
	Any
	1, 3, 5, 7, 9
	2

	159
	C2
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	0
	191
	C2
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	2


Note: in case of other than 15 kHz PRACH SCS, allocation of RACH occasions is scaled
- 2/14 -
