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1. [bookmark: OLE_LINK57][bookmark: OLE_LINK58]Introduction
[bookmark: OLE_LINK98][bookmark: OLE_LINK99]After RAN1 #90bis, the agreements of the PRACH resource configuration are:
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:
· NR defines the pattern of the slots that contain PRACH resource(s) in to a larger time interval
· FFS: time interval e.g 5/10/20ms
· FFS pattern
· FFS numerology of the slot e.g SS block, UL/DL, Msg1 or PUSCH
· FFS: Within each slot 
· Alt1: RACH resources within a slot are consecutive
Alt2:RACH resources within a slot are not consecutive, e.g to handle the case of CORESET monitoring , in the 2/4/7 symbols

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
[bookmark: OLE_LINK71][bookmark: OLE_LINK72]In this contribution, we continue to study the PRACH resource configuration and propose some solutions.
2. Discussion on PRACH resource configuration
2.1 Possible parameters related to PRACH resource configuration table
Terminology list:
 (
PRACH slot
: Container for PRACH preamble 
format
, PRACH slot length is the same with normal slot. For short sequence format, one slot can contain at least one preamble format, for long sequence format, one or more slots are needed to be filled with the preamble format.
) (
PRACH burst
: PRACH burst is the set of one or multiple 
P
RACH slots
.
 
T
he PRACH burst duration is a time interval which corresponding to the 
“a larger time interval” in the 
previous 
meeting
 
agreement
. The location of RACH slots in the PRACH burst is called PRACH slot pattern.
) (
PRACH burst set
: PRACH burst set is the set of one or 
multiple 
P
RACH
 bursts. T
he PRACH burst set periodicity is called “RACH Configuration Period”
 in the previous agreement
.
)
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Figure 1: RACH slot, RACH burst and RACH burst set
PRACH burst and pattern of PRACH slots
A pattern of PRACH slots within a time interval (PRACH burst) T1 (“a larger time interval” in the previous meeting agreement) is described by a PRACH Configuration Index.
In the previous meeting agreement, PRACH burst duration T1 is FFS but some example value: 5/10/20ms. Considering the minimum RACH Configuration Period is 10ms, if the PRACH burst T1 for all kinds of RACH Configuration Period is constant, the PRACH burst T1 should not exceed 10ms. 10ms can be a starting point assumption for next step design.
The uniform distribution of RACH slots in T1 is better than the RACH slots concentrated in the front of T1. If the RACH slots concentrated in the front of T1, when colliding with SSB, much of the RACH resources will be affected. Furthermore, the uniform distribution has the flexibility of resource allocation and/or scheduling and also takes account of the latency of RACH access.
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Figure 2: RACH slot pattern distribution
There are also some additional parameters described in the PRACH Configuration Index:
· Msg1 sequence length
· Msg1 subcarrier spacing
· Starting symbol in slot
· Ending symbol in slot
· Msg1 preamble format
The Msg1 preamble format should be in the configuration table, as different format has different duration which will affect the RACH density and slot allocation. Msg1 sequence length has some information redundancy with preamble format and may be not necessary as an individual parameter.
For different Msg1 subcarrier spacing especially for short sequence format, the number of total slots varies if the T1 is constant. When T1=10ms, in case of SCS=15KHz/30KHz/60KHz/120KHz, the number of total slots in T1 is 10/20/40/80. Following the uniform distribution, to fit all kinds of short sequence subcarrier spacing, a unified indication way is to set the RACH slot offset and slot repetition period. Slot offset is the first RACH slot location in T1, and slot repetition period is the period of the RACH slots repeating. 
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Figure 3: RACH slot offset and repetition
For starting symbol and end symbol in slot, one possible common sense is that the starting and end symbol setting will not change once the preamble format is configured. For various kinds of short sequence preamble format, it is not necessary to set different values to different preamble format. Then the starting and end symbol configuration can be dropped out of the configuration table.
PRACH burst set
In addition to the PRACH occasion pattern within the time interval T1, the following additional parameters could be used to specify PRACH occasions:
· B: PRACH burst pattern indication
· P: PRACH burst set periodicity
The PRACH burst pattern indication indicates the number and the time location of PRACH bursts per PRACH burst set.
In the previous agreement, the PRACH burst set periodicity is called “RACH Configuration Period”.
The single burst per PRACH burst set is mainly to further reduce the RACH resource density if the PRACH burst set periodicity P is longer than T1. For example, T1=10ms, and P=40ms, the RACH slot density is 1/10 in T1. In the PRACH burst set periodicity, the RACH density is 1/40. This is useful to save the overhead if latency of initial access is not the key factor.
Multiple bursts per PRACH burst set are mainly useful if the "PRACH burst set period" (P) is very long, e.g. 40, 80 or 160 ms. In this case, it might be useful to configure two or more T1-patterns (the same pattern), e.g. to support association from 64 SSBs. Multiple bursts per PRACH burst set will further increase the overall RACH density based on the highest density of RACH slot pattern in T1.
The PRACH burst offset is an integer number from the set of {0,…,P/T1-1} . 
The P: different PRACH burst set periodicity supports different densities. Longer is the periodicity; lower is the density of the PRACH resources. 
The D: PRACH burst offset allows different cells to have different offsets which can disperse gNB’s PRACH detection processing pressure when gNB has many cells. 
The B: PRACH burst pattern can be uniformly distributed in the PRACH burst set periodicity in terms of flexibility of resource allocation and/or scheduling. In this case the parameter B: PRACH burst pattern indication could be described by values of the enumeration in the table in which each row represents a specific burst pattern in one burst set. The values of the enumeration could be the index of T1 duration in one burst set. If the PRACH burst T1 is 10ms and PRACH burst set periodicity is 40ms, there are 4 opportunities for multiple PRACH bursts allocating, e.g. the first and third 10ms. For easy indication in case of all the possible PRACH burst set periodicity, the PRACH burst offset and repetition period of PRACH burst can be used just like the RACH slot offset and slot repetition period above.
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Figure 4: RACH burst pattern distribution
The PRACH burst pattern is uniform and indexed by the offset and repetition period, then PRACH burst set periodicity is not needed explicitly indicated in the configuration table. 
In frequency domain, F: frequency domain multiplexing factor can be defined which means the number of frequency multiplexed PRACH transmission occasions, assuming that the same number is frequency multiplexed in each "PRACH time instance". This parameter indicates the PRACH the frequency density in each table row of PRACH Configuration Index. For example, when the factor is 8, there are 8 frequency instances in one "PRACH time instance". The actual frequency of PRACH can be calculated by formula which the input parameters are the starting PRB index of PRACH and the index of multiplexed frequency domain PRACH. The starting PRB index of PRACH may be deduced based on the UWP parameter. The index of multiplexed frequency domain PRACH is internal parameters which implicitly indicated in the association between actual SSB and PRACH resources or randomly selected by UE. The frequency domain multiplexing factor is determined by the gNB capability (bandwidth for RACH, RF beam or digital beam), then this parameter can be indicated individually out of the configuration table.
Observation 1: The parameters related to PRACH configuration table could be:
· A pattern of PRACH slots within a time interval (PRACH burst) T1 
· The pattern of PRACH slots could be indicated by PRACH slot offset and slot repetition period.
· Msg1 preamble format
· PRACH burst pattern indication
· The pattern indication could be indicated by PRACH burst offset and repetition period of PRACH burst.
Observation 2: The uniform distribution of RACH slots in T1 is better than the RACH slots concentrated in the front of T1.
Observation 3: The uniform distribution of multiple RACH bursts in RACH burst set periodicity is better than the consecutive RACH burst.
Observation 4: Single burst in RACH burst set could further reduce the overall RACH density if the RACH burst set periodicity is longer; multiple bursts in RACH burst set could further increase the overall RACH density.

2.2 Number of tables for PRACH configuration
Lower frequency band and higher frequency band
It is not necessary to adopt both the parameters for lower frequency band and for higher frequency band into one table. The suitable preamble formats/SCS for different band scenario are not the same. For higher frequency band, the coverage is relative small, and the beams capacity is high, for example 64. For lower frequency band, the coverage is relative big, and the beams capacity is less for example 2 or 4. This means different preamble format combinations can be used in different configuration tables based on the frequency band. For example, Format 0/1/2/3 needn’t in the table of above 6GHz. If the table is only for sub-6G, B4 can be deleted if no coverage enhancement needed, as B4 is good for beam sweeping but less beams in sub-6G scenario.
In last meeting agreement, the SCS of 1.25/5/15/30KHz are used in sub-6G Hz and the SCS of 60/120 KHz are used in above-6GHz. To save the signaling overhead if we want to design the different pattern of RACH slots under different SCS, it is better to separate the table based on the frequency as the SCS alternatives are less in specific frequency band.
It is naturally for UE to select the right PRACH configuration table based on the working frequency range, no redundant signaling is needed to indicate the frequency range.
Proposal 1: Define different tables for different frequency ranges, e.g. sub-6G and above-6G. 

Long sequence format and short sequence format
In the RACH resource configuration for lower frequency range, both long sequence format and short sequence format should be supported. 
The PRACH configuration for long sequence format and short sequence format have many common points in structure, for example, they both have PRACH burst set periodicity, pattern of RACH slots, frequency domain multiplexing factor etc. so it is possible for long format and short format in one table. The starting/ending symbol is specific for short sequence format and restriction set is specific for long sequence format, but they can be indicated out of the configuration table.
The advantage of combining the long sequence format and short sequence format in one table is for overhead reduction. We have 4 long formats and 10 short formats, if long and short formats are in two tables, one more bit should be needed to indicate whether the long or short, then the overhead for format at least need 1bits+ceil (log210)=5bits. If they are in the same table, only ceil (log2(10+4))=4bits need.
Proposal 2: long sequence format and short sequence format could be indicated in the same table for lower frequency range.

2.3 PRACH closely after SS burst set
UE selects the RACH resources according to the association between the actual transmitted SSB and RACH resources. For the latency reduction of initial access, the PRACH resources should be closely after the SSB as much as possible. As SSB bursts concentrate in the first 5ms in the SSB burst set period, the PRACH resources should be close to the 5ms half frame of SSB burst set or colliding with the 5ms half frame of SSB burst set. The figure below illustrates the principal.
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Figure 5: Parameters for defining PRACH occasions in the time domain
Observation 5: Configuring RACH resources right after the SS burst set is beneficial for the latency reduction during RACH procedure.

3. PRACH resource colliding with SSB
In previous section, The PRACH resource allocation doesn’t consider the avoidance with SSB, the PRACH resources have the possibility to overlap and collide with SSB. In the case that an actually transmitted SS/PBCH block overlap with a RACH resource, rules should be defined for which RACH resources that are still valid.
In figure 4, an example is shown to illustrate the possibly collision with SSB.
If we want to keep the colliding RACH resource still valid, the collided RACH resource can delay to next available RACH resources and overall association between SSB and RACH resource should delay. It is better to reserve some redundant predefined resources for the collision.
An example is shown as below:
T1=10ms, P=40ms, single burst in P and burst index is 0;
SCS of Msg1=15KHz, SCS of SSB=15KHz and L=4;
Pattern of RACH slot is the slot index {1,3,5,7,9}, density of RACH slots in T1 is 1/2;
F: frequency domain multiplexing factor=4;
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Figure 6: Parameters for defining PRACH occasions in the time domain
In above figure, 4 SSBs occupy the first 2ms, and the RACH slot index 1 collides with the SSB and can’t be used as RACH resource. If one SSB is associated with one RACH slot, 4 RACH slots is enough for one cycle of association. The index 9 slot can be reserved as redundancy for the collided index 1 slot. 
Proposal 3: Any PRACH occasions defined by the RACH configuration that collide with an SSB is considered an invalid PRACH occasion. Only the set of valid PRACH occasions are used when defining the SSB to PRACH occasion association.

4. Example of configuration tables
Following the previous observations and proposals, we make two tables as examples in Appendix. One table is for sub-6G frequency range which has 180 indices, the minimum density is 1/40, the maximum density is 1/2; the other table is for above-6G frequency range which has 168 indices, the minimum density is 1/320, the maximum density is 1/2.

5. Conclusions
The following observations and proposals have been made:
Observation 1: The parameters related to PRACH configuration table could be:
· A pattern of PRACH slots within a time interval (PRACH burst) T1 
· The pattern of PRACH slots could be indicated by PRACH slot offset and slot repetition period.
· Msg1 preamble format
· PRACH burst pattern indication
· The pattern indication could be indicated by PRACH burst offset and repetition period of PRACH burst.
Observation 2: The uniform distribution of RACH slots in T1 is better than the RACH slots concentrated in the front of T1.
Observation 3: The uniform distribution of multiple RACH bursts in RACH burst set periodicity is better than the consecutive RACH burst.
Observation 4: Single burst in RACH burst set could further reduce the overall RACH density if the RACH burst set periodicity is longer; multiple bursts in RACH burst set could further increase the overall RACH density.
Observation 5: Configuring RACH resources right after the SS burst set is beneficial for the latency reduction during RACH procedure. 
Proposal 1: Define different tables for different frequency ranges, e.g. sub-6G and above-6G. 
Proposal 2: long sequence format and short sequence format could be indicated in the same table for lower frequency range.
Proposal 3: Any PRACH occasions defined by the RACH configuration that collide with an SSB is considered an invalid PRACH occasion. Only the set of valid PRACH occasions are used when defining the SSB to PRACH occasion association.

Appendix
PRACH configuration table for sub-6G frequency range
	PRACH Configuration Index
	Preamble Format
	PRACH burst pattern
(offset, repetition period)
	PRACH slot pattern2
(offset, repetition period)
	Burst set period1

	0
	0
	(0, P3)
	(1,10)
	10/20/40ms

	1
	0
	(0, P)
	(4,10)
	10/20/40ms

	2
	0
	(0, P)
	(7,10)
	10/20/40ms

	3
	0
	(0, P)
	(1, 5)
	10/20/40ms

	4
	0
	(0, P)
	(2 ,5)
	10/20/40ms

	5
	0
	(0, P)
	(3, 5)
	10/20/40ms

	6
	0
	(0, P)
	(1, 3)
	10/20/40ms

	7
	0
	(0, P)
	(2, 3)
	10/20/40ms

	8
	0
	(0, P)
	(3, 3)
	10/20/40ms

	9
	0
	(0, P)
	(0, 2)
	10/20/40ms

	10
	0
	(0, P)
	(1, 2)
	10/20/40ms

	11
	0
	(0, P)
	(0, 1)
	10/20/40ms

	12
	0
	(1, P)
	(0, 1)
	20ms

	13
	0
	(0, P/2)
	(0, 1)
	40ms

	14
	0
	(1, P/2)
	(0, 1)
	40ms

	15
	1
	(0, P)
	(1,10)
	10/20/40ms

	16
	1
	(0, P)
	(4,10)
	10/20/40ms

	17
	1
	(0, P)
	(7,10)
	10/20/40ms

	18
	1
	(0, P)
	(0, 5)
	10/20/40ms

	19
	1
	(0, P)
	(1 ,5)
	10/20/40ms

	20
	1
	(0, P)
	(2, 5)
	10/20/40ms

	21
	1
	(0, P)
	(0, 3)
	10/20/40ms

	22
	1
	(0, P)
	(1, 3)
	10/20/40ms

	23
	1
	(1, P)
	(0, 3)
	20ms

	24
	1
	(1, P)
	(1, 3)
	20ms

	25
	1
	(0, P/2)
	(0, 3)
	40ms

	26
	1
	(0, P/2)
	(1, 3)
	40ms

	27
	1
	(1, P/2)
	(0, 3)
	40ms

	28
	1
	(1, P/2)
	(1, 3)
	40ms

	29
	2
	(0, P)
	(1,10)
	10/20/40ms

	30
	2
	(0, P)
	(6,10)
	10/20/40ms

	31
	2
	(0, P)
	(0,5)
	10/20/40ms

	32
	2
	(0, P)
	(1,5)
	10/20/40ms

	33
	2
	(1, P)
	(0,5)
	20ms

	34
	2
	(1, P)
	(1,5)
	20ms

	35
	2
	(0, P/2)
	(0,5)
	40ms

	36
	2
	(0, P/2)
	(1,5)
	40ms

	37
	2
	(1, P/2)
	(0,5)
	40ms

	38
	2
	(1, P/2)
	(1,5)
	40ms

	39
	3
	(0, P)
	(1,10)
	10/20/40ms

	40
	3
	(0, P)
	(4,10)
	10/20/40ms

	41
	3
	(0, P)
	(7,10)
	10/20/40ms

	42
	3
	(0, P)
	(1, 5)
	10/20/40ms

	43
	3
	(0, P)
	(2 ,5)
	10/20/40ms

	44
	3
	(0, P)
	(3, 5)
	10/20/40ms

	45
	3
	(0, P)
	(1, 3)
	10/20/40ms

	46
	3
	(0, P)
	(2, 3)
	10/20/40ms

	47
	3
	(0, P)
	(3, 3)
	10/20/40ms

	48
	3
	(0, P)
	(0, 2)
	10/20/40ms

	49
	3
	(0, P)
	(1, 2)
	10/20/40ms

	50
	3
	(0, P)
	(0, 1)
	10/20/40ms

	51
	3
	(1, P)
	(0, 1)
	20ms

	52
	3
	(0, P/2)
	(0, 1)
	40ms

	53
	3
	(1, P/2)
	(0, 1)
	40ms

	54
	A0
	(0, P)
	(1,20)
	10/20/40ms

	55
	A0
	(0, P)
	(8,20)
	10/20/40ms

	56
	A0
	(0, P)
	(15,20)
	10/20/40ms

	57
	A0
	(0, P)
	(1,10)
	10/20/40ms

	58
	A0
	(0, P)
	(4,10)
	10/20/40ms

	59
	A0
	(0, P)
	(7,10)
	10/20/40ms

	60
	A0
	(0, P)
	(1, 5)
	10/20/40ms

	61
	A0
	(0, P)
	(2 ,5)
	10/20/40ms

	62
	A0
	(0, P)
	(3, 5)
	10/20/40ms

	63
	A0
	(0, P)
	(1, 3)
	10/20/40ms

	64
	A0
	(0, P)
	(2, 3)
	10/20/40ms

	65
	A0
	(0, P)
	(3, 3)
	10/20/40ms

	66
	A0
	(0, P)
	(0, 2)
	10/20/40ms

	67
	A0
	(0, P)
	(1, 2)
	10/20/40ms

	68
	A0
	(0, P)
	(0, 1)
	10/20/40ms

	69
	A0
	(1, P)
	(0, 1)
	20ms

	70
	A0
	(0, P/2)
	(0, 1)
	40ms

	71
	A0
	(1, P/2)
	(0, 1)
	40ms

	72
	A1/B1
	(0, P)
	(1,20)
	10/20/40ms

	73
	A1/B1
	(0, P)
	(8,20)
	10/20/40ms

	74
	A1/B1
	(0, P)
	(15,20)
	10/20/40ms

	75
	A1/B1
	(0, P)
	(1,10)
	10/20/40ms

	76
	A1/B1
	(0, P)
	(4,10)
	10/20/40ms

	77
	A1/B1
	(0, P)
	(7,10)
	10/20/40ms

	78
	A1/B1
	(0, P)
	(1, 5)
	10/20/40ms

	79
	A1/B1
	(0, P)
	(2 ,5)
	10/20/40ms

	80
	A1/B1
	(0, P)
	(3, 5)
	10/20/40ms

	81
	A1/B1
	(0, P)
	(1, 3)
	10/20/40ms

	82
	A1/B1
	(0, P)
	(2, 3)
	10/20/40ms

	83
	A1/B1
	(0, P)
	(3, 3)
	10/20/40ms

	84
	A1/B1
	(0, P)
	(0, 2)
	10/20/40ms

	85
	A1/B1
	(0, P)
	(1, 2)
	10/20/40ms

	86
	A1/B1
	(0, P)
	(0, 1)
	10/20/40ms

	87
	A1/B1
	(1, P)
	(0, 1)
	20ms

	88
	A1/B1
	(0, P/2)
	(0, 1)
	40ms

	89
	A1/B1
	(1, P/2)
	(0, 1)
	40ms

	90
	A2/B2
	(0, P)
	(1,20)
	10/20/40ms

	91
	A2/B2
	(0, P)
	(8,20)
	10/20/40ms

	92
	A2/B2
	(0, P)
	(15,20)
	10/20/40ms

	93
	A2/B2
	(0, P)
	(1,10)
	10/20/40ms

	94
	A2/B2
	(0, P)
	(4,10)
	10/20/40ms

	95
	A2/B2
	(0, P)
	(7,10)
	10/20/40ms

	96
	A2/B2
	(0, P)
	(1, 5)
	10/20/40ms

	97
	A2/B2
	(0, P)
	(2 ,5)
	10/20/40ms

	98
	A2/B2
	(0, P)
	(3, 5)
	10/20/40ms

	99
	A2/B2
	(0, P)
	(1, 3)
	10/20/40ms

	100
	A2/B2
	(0, P)
	(2, 3)
	10/20/40ms

	101
	A2/B2
	(0, P)
	(3, 3)
	10/20/40ms

	102
	A2/B2
	(0, P)
	(0, 2)
	10/20/40ms

	103
	A2/B2
	(0, P)
	(1, 2)
	10/20/40ms

	104
	A2/B2
	(0, P)
	(0, 1)
	10/20/40ms

	105
	A2/B2
	(1, P)
	(0, 1)
	20ms

	106
	A2/B2
	(0, P/2)
	(0, 1)
	40ms

	107
	A2/B2
	(1, P/2)
	(0, 1)
	40ms

	108
	A3/B3
	(0, P)
	(1,20)
	10/20/40ms

	109
	A3/B3
	(0, P)
	(8,20)
	10/20/40ms

	110
	A3/B3
	(0, P)
	(15,20)
	10/20/40ms

	111
	A3/B3
	(0, P)
	(1,10)
	10/20/40ms

	112
	A3/B3
	(0, P)
	(4,10)
	10/20/40ms

	113
	A3/B3
	(0, P)
	(7,10)
	10/20/40ms

	114
	A3/B3
	(0, P)
	(1, 5)
	10/20/40ms

	115
	A3/B3
	(0, P)
	(2 ,5)
	10/20/40ms

	116
	A3/B3
	(0, P)
	(3, 5)
	10/20/40ms

	117
	A3/B3
	(0, P)
	(1, 3)
	10/20/40ms

	118
	A3/B3
	(0, P)
	(2, 3)
	10/20/40ms

	119
	A3/B3
	(0, P)
	(3, 3)
	10/20/40ms

	120
	A3/B3
	(0, P)
	(0, 2)
	10/20/40ms

	121
	A3/B3
	(0, P)
	(1, 2)
	10/20/40ms

	122
	A3/B3
	(0, P)
	(0, 1)
	10/20/40ms

	123
	A3/B3
	(1, P)
	(0, 1)
	20ms

	124
	A3/B3
	(0, P/2)
	(0, 1)
	40ms

	125
	A3/B3
	(1, P/2)
	(0, 1)
	40ms

	126
	B4
	(0, P)
	(1,20)
	10/20/40ms

	127
	B4
	(0, P)
	(8,20)
	10/20/40ms

	128
	B4
	(0, P)
	(15,20)
	10/20/40ms

	129
	B4
	(0, P)
	(1,10)
	10/20/40ms

	130
	B4
	(0, P)
	(4,10)
	10/20/40ms

	131
	B4
	(0, P)
	(7,10)
	10/20/40ms

	132
	B4
	(0, P)
	(1, 5)
	10/20/40ms

	133
	B4
	(0, P)
	(2 ,5)
	10/20/40ms

	134
	B4
	(0, P)
	(3, 5)
	10/20/40ms

	135
	B4
	(0, P)
	(1, 3)
	10/20/40ms

	136
	B4
	(0, P)
	(2, 3)
	10/20/40ms

	137
	B4
	(0, P)
	(3, 3)
	10/20/40ms

	138
	B4
	(0, P)
	(0, 2)
	10/20/40ms

	139
	B4
	(0, P)
	(1, 2)
	10/20/40ms

	140
	B4
	(0, P)
	(0, 1)
	10/20/40ms

	141
	B4
	(1, P)
	(0, 1)
	20ms

	142
	B4
	(0, P/2)
	(0, 1)
	40ms

	143
	B4
	(1, P/2)
	(0, 1)
	40ms

	144
	C0
	(0, P)
	(1,20)
	10/20/40ms

	145
	C0
	(0, P)
	(8,20)
	10/20/40ms

	146
	C0
	(0, P)
	(15,20)
	10/20/40ms

	147
	C0
	(0, P)
	(1,10)
	10/20/40ms

	148
	C0
	(0, P)
	(4,10)
	10/20/40ms

	149
	C0
	(0, P)
	(7,10)
	10/20/40ms

	150
	C0
	(0, P)
	(1, 5)
	10/20/40ms

	151
	C0
	(0, P)
	(2 ,5)
	10/20/40ms

	152
	C0
	(0, P)
	(3, 5)
	10/20/40ms

	153
	C0
	(0, P)
	(1, 3)
	10/20/40ms

	154
	C0
	(0, P)
	(2, 3)
	10/20/40ms

	155
	C0
	(0, P)
	(3, 3)
	10/20/40ms

	156
	C0
	(0, P)
	(0, 2)
	10/20/40ms

	157
	C0
	(0, P)
	(1, 2)
	10/20/40ms

	158
	C0
	(0, P)
	(0, 1)
	10/20/40ms

	159
	C0
	(1, P)
	(0, 1)
	20ms

	160
	C0
	(0, P/2)
	(0, 1)
	40ms

	161
	C0
	(1, P/2)
	(0, 1)
	40ms

	162
	C2
	(0, P)
	(1,20)
	10/20/40ms

	163
	C2
	(0, P)
	(8,20)
	10/20/40ms

	164
	C2
	(0, P)
	(15,20)
	10/20/40ms

	165
	C2
	(0, P)
	(1,10)
	10/20/40ms

	166
	C2
	(0, P)
	(4,10)
	10/20/40ms

	167
	C2
	(0, P)
	(7,10)
	10/20/40ms

	168
	C2
	(0, P)
	(1, 5)
	10/20/40ms

	169
	C2
	(0, P)
	(2 ,5)
	10/20/40ms

	170
	C2
	(0, P)
	(3, 5)
	10/20/40ms

	171
	C2
	(0, P)
	(1, 3)
	10/20/40ms

	172
	C2
	(0, P)
	(2, 3)
	10/20/40ms

	173
	C2
	(0, P)
	(3, 3)
	10/20/40ms

	174
	C2
	(0, P)
	(0, 2)
	10/20/40ms

	175
	C2
	(0, P)
	(1, 2)
	10/20/40ms

	176
	C2
	(0, P)
	(0, 1)
	10/20/40ms

	177
	C2
	(1, P)
	(0, 1)
	20ms

	178
	C2
	(0, P/2)
	(0, 1)
	40ms

	179
	C2
	(1, P/2)
	(0, 1)
	40ms


Burst set period1: only for explanation, not necessary in the final table
PRACH slot pattern2: T1 is 10ms
(0, P3): P here is (RACH Burst set period/T1)
PRACH configuration table for above-6G frequency range
	PRACH Configuration Index
	Preamble Format
	PRACH burst pattern
(offset, repetition period)
	PRACH slot pattern2
(offset, repetition period)
	Burst set period1

	0
	A0
	(0, P)
	(1,80)
	10/20/40ms

	1
	A0
	(0, P)
	(28,80)
	10/20/40ms

	2
	A0
	(0, P)
	(55,80)
	10/20/40ms

	3
	A0
	(0, P)
	(1,40)
	10/20/40ms

	4
	A0
	(0, P)
	(14,40)
	10/20/40ms

	5
	A0
	(0, P)
	(27,40)
	10/20/40ms

	6
	A0
	(0, P)
	(1,20)
	10/20/40ms

	7
	A0
	(0, P)
	(8,20)
	10/20/40ms

	8
	A0
	(0, P)
	(15,20)
	10/20/40ms

	9
	A0
	(0, P)
	(1,10)
	10/20/40ms

	10
	A0
	(0, P)
	(4,10)
	10/20/40ms

	11
	A0
	(0, P)
	(7,10)
	10/20/40ms

	12
	A0
	(0, P)
	(1, 5)
	10/20/40ms

	13
	A0
	(0, P)
	(2 ,5)
	10/20/40ms

	14
	A0
	(0, P)
	(3, 5)
	10/20/40ms

	15
	A0
	(0, P)
	(1, 3)
	10/20/40ms

	16
	A0
	(0, P)
	(2, 3)
	10/20/40ms

	17
	A0
	(0, P)
	(3, 3)
	10/20/40ms

	18
	A0
	(0, P)
	(0, 2)
	10/20/40ms

	19
	A0
	(0, P)
	(1, 2)
	10/20/40ms

	20
	A0
	(0, P)
	(0, 1)
	10/20/40ms

	21
	A0
	(1, P)
	(0, 1)
	20ms

	22
	A0
	(0, P/2)
	(0, 1)
	40ms

	23
	A0
	(1, P/2)
	(0, 1)
	40ms

	24
	A1/B1
	(0, P)
	(1,80)
	10/20/40ms

	25
	A1/B1
	(0, P)
	(28,80)
	10/20/40ms

	26
	A1/B1
	(0, P)
	(55,80)
	10/20/40ms

	27
	A1/B1
	(0, P)
	(1,40)
	10/20/40ms

	28
	A1/B1
	(0, P)
	(14,40)
	10/20/40ms

	29
	A1/B1
	(0, P)
	(27,40)
	10/20/40ms

	30
	A1/B1
	(0, P)
	(1,20)
	10/20/40ms

	31
	A1/B1
	(0, P)
	(8,20)
	10/20/40ms

	32
	A1/B1
	(0, P)
	(15,20)
	10/20/40ms

	33
	A1/B1
	(0, P)
	(1,10)
	10/20/40ms

	34
	A1/B1
	(0, P)
	(4,10)
	10/20/40ms

	35
	A1/B1
	(0, P)
	(7,10)
	10/20/40ms

	36
	A1/B1
	(0, P)
	(1, 5)
	10/20/40ms

	37
	A1/B1
	(0, P)
	(2 ,5)
	10/20/40ms

	38
	A1/B1
	(0, P)
	(3, 5)
	10/20/40ms

	39
	A1/B1
	(0, P)
	(1, 3)
	10/20/40ms

	40
	A1/B1
	(0, P)
	(2, 3)
	10/20/40ms

	41
	A1/B1
	(0, P)
	(3, 3)
	10/20/40ms

	42
	A1/B1
	(0, P)
	(0, 2)
	10/20/40ms

	43
	A1/B1
	(0, P)
	(1, 2)
	10/20/40ms

	44
	A1/B1
	(0, P)
	(0, 1)
	10/20/40ms

	45
	A1/B1
	(1, P)
	(0, 1)
	20ms

	46
	A1/B1
	(0, P/2)
	(0, 1)
	40ms

	47
	A1/B1
	(1, P/2)
	(0, 1)
	40ms

	48
	A2/B2
	(0, P)
	(1,80)
	10/20/40ms

	49
	A2/B2
	(0, P)
	(28,80)
	10/20/40ms

	50
	A2/B2
	(0, P)
	(55,80)
	10/20/40ms

	51
	A2/B2
	(0, P)
	(1,40)
	10/20/40ms

	52
	A2/B2
	(0, P)
	(14,40)
	10/20/40ms

	53
	A2/B2
	(0, P)
	(27,40)
	10/20/40ms

	54
	A2/B2
	(0, P)
	(1,20)
	10/20/40ms

	55
	A2/B2
	(0, P)
	(8,20)
	10/20/40ms

	56
	A2/B2
	(0, P)
	(15,20)
	10/20/40ms

	57
	A2/B2
	(0, P)
	(1,10)
	10/20/40ms

	58
	A2/B2
	(0, P)
	(4,10)
	10/20/40ms

	59
	A2/B2
	(0, P)
	(7,10)
	10/20/40ms

	60
	A2/B2
	(0, P)
	(1, 5)
	10/20/40ms

	61
	A2/B2
	(0, P)
	(2 ,5)
	10/20/40ms

	62
	A2/B2
	(0, P)
	(3, 5)
	10/20/40ms

	63
	A2/B2
	(0, P)
	(1, 3)
	10/20/40ms

	64
	A2/B2
	(0, P)
	(2, 3)
	10/20/40ms

	65
	A2/B2
	(0, P)
	(3, 3)
	10/20/40ms

	66
	A2/B2
	(0, P)
	(0, 2)
	10/20/40ms

	67
	A2/B2
	(0, P)
	(1, 2)
	10/20/40ms

	68
	A2/B2
	(0, P)
	(0, 1)
	10/20/40ms

	69
	A2/B2
	(1, P)
	(0, 1)
	20ms

	70
	A2/B2
	(0, P/2)
	(0, 1)
	40ms

	71
	A2/B2
	(1, P/2)
	(0, 1)
	40ms

	72
	A3/B3
	(0, P)
	(1,80)
	10/20/40ms

	73
	A3/B3
	(0, P)
	(28,80)
	10/20/40ms

	74
	A3/B3
	(0, P)
	(55,80)
	10/20/40ms

	75
	A3/B3
	(0, P)
	(1,40)
	10/20/40ms

	76
	A3/B3
	(0, P)
	(14,40)
	10/20/40ms

	77
	A3/B3
	(0, P)
	(27,40)
	10/20/40ms

	78
	A3/B3
	(0, P)
	(1,20)
	10/20/40ms

	79
	A3/B3
	(0, P)
	(8,20)
	10/20/40ms

	80
	A3/B3
	(0, P)
	(15,20)
	10/20/40ms

	81
	A3/B3
	(0, P)
	(1,10)
	10/20/40ms

	82
	A3/B3
	(0, P)
	(4,10)
	10/20/40ms

	83
	A3/B3
	(0, P)
	(7,10)
	10/20/40ms

	84
	A3/B3
	(0, P)
	(1, 5)
	10/20/40ms

	85
	A3/B3
	(0, P)
	(2 ,5)
	10/20/40ms

	86
	A3/B3
	(0, P)
	(3, 5)
	10/20/40ms

	87
	A3/B3
	(0, P)
	(1, 3)
	10/20/40ms

	88
	A3/B3
	(0, P)
	(2, 3)
	10/20/40ms

	89
	A3/B3
	(0, P)
	(3, 3)
	10/20/40ms

	90
	A3/B3
	(0, P)
	(0, 2)
	10/20/40ms

	91
	A3/B3
	(0, P)
	(1, 2)
	10/20/40ms

	92
	A3/B3
	(0, P)
	(0, 1)
	10/20/40ms

	93
	A3/B3
	(1, P)
	(0, 1)
	20ms

	94
	A3/B3
	(0, P/2)
	(0, 1)
	40ms

	95
	A3/B3
	(1, P/2)
	(0, 1)
	40ms

	96
	B4
	(0, P)
	(1,80)
	10/20/40ms

	97
	B4
	(0, P)
	(28,80)
	10/20/40ms

	98
	B4
	(0, P)
	(55,80)
	10/20/40ms

	99
	B4
	(0, P)
	(1,40)
	10/20/40ms

	100
	B4
	(0, P)
	(14,40)
	10/20/40ms

	101
	B4
	(0, P)
	(27,40)
	10/20/40ms

	102
	B4
	(0, P)
	(1,20)
	10/20/40ms

	103
	B4
	(0, P)
	(8,20)
	10/20/40ms

	104
	B4
	(0, P)
	(15,20)
	10/20/40ms

	105
	B4
	(0, P)
	(1,10)
	10/20/40ms

	106
	B4
	(0, P)
	(4,10)
	10/20/40ms

	107
	B4
	(0, P)
	(7,10)
	10/20/40ms

	108
	B4
	(0, P)
	(1, 5)
	10/20/40ms

	109
	B4
	(0, P)
	(2 ,5)
	10/20/40ms

	110
	B4
	(0, P)
	(3, 5)
	10/20/40ms

	111
	B4
	(0, P)
	(1, 3)
	10/20/40ms

	112
	B4
	(0, P)
	(2, 3)
	10/20/40ms

	113
	B4
	(0, P)
	(3, 3)
	10/20/40ms

	114
	B4
	(0, P)
	(0, 2)
	10/20/40ms

	115
	B4
	(0, P)
	(1, 2)
	10/20/40ms

	116
	B4
	(0, P)
	(0, 1)
	10/20/40ms

	117
	B4
	(1, P)
	(0, 1)
	20ms

	118
	B4
	(0, P/2)
	(0, 1)
	40ms

	119
	B4
	(1, P/2)
	(0, 1)
	40ms

	120
	C0
	(0, P)
	(1,80)
	10/20/40ms

	121
	C0
	(0, P)
	(28,80)
	10/20/40ms

	122
	C0
	(0, P)
	(55,80)
	10/20/40ms

	123
	C0
	(0, P)
	(1,40)
	10/20/40ms

	124
	C0
	(0, P)
	(14,40)
	10/20/40ms

	125
	C0
	(0, P)
	(27,40)
	10/20/40ms

	126
	C0
	(0, P)
	(1,20)
	10/20/40ms

	127
	C0
	(0, P)
	(8,20)
	10/20/40ms

	128
	C0
	(0, P)
	(15,20)
	10/20/40ms

	129
	C0
	(0, P)
	(1,10)
	10/20/40ms

	130
	C0
	(0, P)
	(4,10)
	10/20/40ms

	131
	C0
	(0, P)
	(7,10)
	10/20/40ms

	132
	C0
	(0, P)
	(1, 5)
	10/20/40ms

	133
	C0
	(0, P)
	(2 ,5)
	10/20/40ms

	134
	C0
	(0, P)
	(3, 5)
	10/20/40ms

	135
	C0
	(0, P)
	(1, 3)
	10/20/40ms

	136
	C0
	(0, P)
	(2, 3)
	10/20/40ms

	137
	C0
	(0, P)
	(3, 3)
	10/20/40ms

	138
	C0
	(0, P)
	(0, 2)
	10/20/40ms

	139
	C0
	(0, P)
	(1, 2)
	10/20/40ms

	140
	C0
	(0, P)
	(0, 1)
	10/20/40ms

	141
	C0
	(1, P)
	(0, 1)
	20ms

	142
	C0
	(0, P/2)
	(0, 1)
	40ms

	143
	C0
	(1, P/2)
	(0, 1)
	40ms

	144
	C2
	(0, P)
	(1,80)
	10/20/40ms

	145
	C2
	(0, P)
	(28,80)
	10/20/40ms

	146
	C2
	(0, P)
	(55,80)
	10/20/40ms

	147
	C2
	(0, P)
	(1,40)
	10/20/40ms

	148
	C2
	(0, P)
	(14,40)
	10/20/40ms

	149
	C2
	(0, P)
	(27,40)
	10/20/40ms

	150
	C2
	(0, P)
	(1,20)
	10/20/40ms

	151
	C2
	(0, P)
	(8,20)
	10/20/40ms

	152
	C2
	(0, P)
	(15,20)
	10/20/40ms

	153
	C2
	(0, P)
	(1,10)
	10/20/40ms

	154
	C2
	(0, P)
	(4,10)
	10/20/40ms

	155
	C2
	(0, P)
	(7,10)
	10/20/40ms

	156
	C2
	(0, P)
	(1, 5)
	10/20/40ms

	157
	C2
	(0, P)
	(2 ,5)
	10/20/40ms

	158
	C2
	(0, P)
	(3, 5)
	10/20/40ms

	159
	C2
	(0, P)
	(1, 3)
	10/20/40ms

	160
	C2
	(0, P)
	(2, 3)
	10/20/40ms

	161
	C2
	(0, P)
	(3, 3)
	10/20/40ms

	162
	C2
	(0, P)
	(0, 2)
	10/20/40ms

	163
	C2
	(0, P)
	(1, 2)
	10/20/40ms

	164
	C2
	(0, P)
	(0, 1)
	10/20/40ms

	165
	C2
	(1, P)
	(0, 1)
	20ms

	166
	C2
	(0, P/2)
	(0, 1)
	40ms

	167
	C2
	(1, P/2)
	(0, 1)
	40ms
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