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1	Introduction
During RAN plenary #78, the release 15 NR specifications were approved. Furthermore, it was agreed that during the first quarter of 2018, RAN1 will continue to focus on the stabilization of the basic and essential functionalities within the scope of the December drop. 
In this contribution, we discuss the remaining open points in the specification for the PRACH formats. Specifically, we consider the following points:
· PRACH configuration table for short sequences in unpaired spectrum in FR1 and FR2.
· RACH occasions overlapping downlink symbols.
· Clarifications to the specifications.
This contribution is a revision of R1-1800556
2	PRACH Configuration Table
In RAN1#90b [2], it was agreed that the NR-configurations can be specified using a table similar to LTE.
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

Furthermore, in RAN1#91 [1], it was agreed to have four PRACH configuration tables for Frequency Range 1 (FR1), and for Frequency Range 2 (FR2), as well as for FDD (paired spectrum) and for TDD (unpaired spectrum). Each table has 256 entries. For FR1, the same tables include both the long sequence preamble formats as well as the short sequence preamble formats. In RAN1#91 [1], the following entries were defined:
1. Long sequence preamble formats 0 and 1, and configuration period 10/20 ms.
2. Long sequence preamble format 3, in paired spectrum and configuration period 10/20 ms (this was taken a working assumption).

In RAN1#AH1802 [3], the following entries were defined:
1. Long sequence preamble formats, and configuration period {40, 80, 160} ms for paired spectrum.
2. Long sequence preamble formats for unpaired spectrum.
3. Short sequence preamble formats for paired spectrum in FR1.

In this section, we proposal additional entries in the PRACH configuration tables for short sequence preamble formats for unpaired spectrum in FR1 and FR2.

2.1	Short sequence in paired spectrum in FR2
For release 15 NR, the frequency bands defined in FR2 (n257, n258, n260) are unpaired (TDD) bands (see section 5.2 of TS 38.101-2 [4]), hence there is no need to define a RACH configuration table for paired spectrum in FR2.
Observation 1: There are no paired spectrum bands defined in FR2 in release 15.
2.2	Short sequence in unpaired spectrum in FR1
For short sequence in FR1, and with unpaired spectrum (TDD), the starting symbol index and number of RACH occasions in a RACH slot depend on the preamble format as shown in Table 1. For preamble formats A1, A2, A3, there is no guard period at the end, hence it is desirable to leave a symbol at the end of the RACH slot to act as a guard period. This can be achieved in one of two ways, the first RACH occasion in a RACH slot starts at symbol 0, hence the last RACH occasion in a RACH slot ends at symbol 11, this maximizes the number of RACH occasions in a RACH slot. Alternatively, the number of RACH occasions is reduced by 1, and the start of the first RACH occasion is delayed such that there is one guard symbol after the last RACH occasion of a slot. For other short sequence preamble formats (that have a guard period at the end), it possible to start RACH occasions in symbols 0 or 2 and have the maximum number of RACH occasions per RACH slot, or delay the start of the RACH occasions by the symbols of one PRACH occasion to have more DL symbols in the slot. 
Proposal 1: For short sequence in FR1, and with unpaired spectrum, the starting symbol index and the number of RACH occasions in a RACH slot are as shown in Table 1. 
[bookmark: _Ref503449415]Table 1: Start symbol index and number of RACH occasions per RACH slot for unpaired spectrum in FR1 and FR2.
	Preamble format
	Start Symbol Index
	Number of RACH occasions per slot

	A1
	0
	6

	A1
	3
	5

	A2
	0
	3

	A2
	5
	2

	A3
	0
	2

	A3
	7
	1

	B1, A1/B1 and C0
	0 or 2
	6 or 7

	B1, A1/B1 and C0
	4
	5

	A2/B2
	0 or 2
	3

	A2/B2
	6
	2

	A3/B3 and C2
	0 or 2
	2

	A3/B3 and C2
	8
	1

	B4
	0 or 2
	1



In RAN1#91 [1], the following agreement was reached regarding the UL/DL configurations.
Agreements:
· For the cell-specific RRC configuration of the semi-static DL/UL assignment,
· Add additional periodicity 0.625ms (for 120KHz SCS only), 1.25ms (for >=60KHz SCS), and 2.5ms (for >=30KHz SCS)
· Also support 2 concatenated DL-unknown-UL periodicity
· Add 1 bit in semi-static DL/UL assignment to indicate if the second periodicity is included
· The two periodicities form X ms + Y ms total periodicity, where X, and Y are from {0.5, 0.625, 1, 1.25, 2, 2.5, 5, 10} ms
· When two perodicities are included, the corresponding parameters are independently configured.
· Note: it will be discussed to preclude some combinations (no additional higher-layer impact)

It is desirable to design the PRACH configuration tables in such a way that the RACH occasions (ROs) avoid the downlink symbols of the semi-static UL-DL configuration as well as the SS/PBCH blocks. In FR1, the SS/PBCH blocks are in subframes {0, 1, 2, 3} for 15 KHz subcarrier spacing, and in subframes {0, 1} for 30 KHz subcarrier spacing (see section 4.1 of TS38.213[6] for more details). According to the agreement sited above there can be two DL-unknown-UL concatenated periods, with each period starting with DL slots/symbols and ending with UL symbols/slots.
[bookmark: _Hlk505955063]Figure 1 shows two examples for semi-static UL-DL patterns. In the first example, the UL-DL configuration period is 5 ms. In this case, the ROs can be located in subrames 4 and 9. It should be noted that for UL-DL configuration period 2.5 ms, the same subframes can be used for ROs, while for UL-DL configuration period 10ms, subframe 9 can be used for RACH occasions. In the second example, a bi-periodic UL-DL configuration pattern of 2+2 ms is assumed. In this case, the ROs can be located in subframes 3 and 7.
Proposal 2: For unpaired spectrum in FR1, and in case the PRACH configuration period is 10ms, RACH occasions can be placed in subframes 3, 4, 7 and 9.


[bookmark: _Ref505941075][bookmark: _Ref505941072]Figure 1: Example configurations of semi-static patterns and RACH occasions in FR1.

If the PRACH configuration period is greater than 10 ms, it is desirable to spread out the PRACH configuration over several frames and avoid transmission in frame 0, which could have the SS/PBCH blocks located in the first half of the frame or in the second half of the frame.
Proposal 3: If PRACH configuration period is greater than 10 ms, the RACH occasions start in frame 1, and can be spread over several radio frames.
For 30 KHz numerology, it is possible to have 1 or 2 PRACH slots per subframe. If there is one PRACH slot in a subframe, this will be the last slot of the subframe. When there are two PRACH slots in a subframe, all symbols can be configured as UL symbols. In this case, the RACH occasions can start in symbol 0. If there is one PRACH slot in a subframe, the first slot and a few symbols of the second slot can be configured as DL symbols, while the last few symbols of the second slot (where RACH occasions are located), can be configured as UL symbols.
Proposal 4: If the number of PRACH slots within a subframe is 2, the starting symbol of the RACH occasions is symbol 0. If the number of PRACH slots within a subframe is 1, the starting symbol of the RACH occasions can be greater than 0.
Based on the criteria discussed in this section, the proposed PRACH configuration table for short sequences and unpaired spectrum in FR1 is given in appendix A.
2.3	Short sequence in unpaired spectrum in FR2
For short sequence in FR2, and with unpaired spectrum (TDD), the starting symbol index and number of RACH occasions in a RACH slot depend on the preamble format as shown in Table 1. For preamble formats A1, A2, A3, there is no guard period at the end, hence it is desirable to leave a symbol at the end of the RACH slot to act as a guard period. This can be achieved in one of two ways, the first RACH occasion in a RACH slot starts at symbol 0, hence the last RACH occasion in a RACH slot ends at symbol 11, this maximizes the number of RACH occasions in a RACH slot. Alternatively, the number of RACH occasions is reduced by 1, and the start of the first RACH occasion is delayed such that there is one guard symbol after the last RACH occasion of a slot. For other short sequence preamble formats (that have a guard period at the end), it possible to start RACH occasions in symbols 0 or 2 and have the maximum number of RACH occasions per RACH slot, or delay the start of the RACH occasions by the symbols of one PRACH occasion to have more DL symbols in the slot. 
[bookmark: _Hlk503525001]Proposal 5: For short sequence in FR2, and with unpaired spectrum, the starting symbol index and the number of RACH occasions in a RACH slot are as shown in Table 1. 
Similar design principles can be used to design the PRACH configuration table of unpaired spectrum in FR2 as was used in FR1. Figure 2 shows two example semi-static UL-DL patterns. It should be noted from this figure that in FR2, SSB occur in 0.25ms slot numbers {0, 1, 2, 3, 5 ,6 ,7, 8, 10, 11, 12, ,13, 15, 16, 17, 18}, i.e. 0.25ms slot numbers 4, 9, 14 and 19 are skipped. This can be mapped nicely to a pattern with periodicity 1.25 ms, and the first 8 (120 KHz SCS) slots are DL slots, while the last 2 (120 KHz SCS) slots are UL. This is the case shown in example 1 of Figure 2. In this case, ROs can be located in 0.25 ms slot numbers {4, 9, 14, 19, 24, 29, 34, 39}. The second example assumes a 1 ms UL-DL semi-static configuration periodicity. This periodicity will be only possible if some of the SS/PBCH blocks are not transmitted. In this case, assume that 24 SS/PBCH blocks are actually transmitted. This can be achieved, by having ssb-PositionsInBurst->inOneGroup = 0b1111000, and ssb-PositionsInBurst->groupPresence = 0b11101101. In this case, the ROs can be located in 0.25 ms slot number 3 + 4*n, with n = 0, 1, … 9.
Proposal 6: For unpaired spectrum in FR2, RACH occasions can be placed in 0.25 ms slot number 4+5*m, with m = 0, 1, … 7, or 0.25 ms slot number 3+ 4*n, with n = 0, 1, … 9.


[bookmark: _Ref505955078]Figure 2: Example configurations of semi-static patterns and RACH occasions in FR2.
Based on the criteria discussed in this section, the proposed PRACH configuration table for short sequences and unpaired spectrum in FR2 is given in appendix B.
3	RACH occasions overlapping downlink and flexible symbols
In RAN1#91 [1], the following working assumption was made:
Working assumption:
· If the Semi-static UL/DL configuration is in RMSI, only PRACH occasions within the UL part is transmitted
· UE assumes that RACH occasions configured in RMSI are not collided with DL transmission
· Introducing start symbol(s) larger than 2 for a limited number of entries in the Configuration table.
· If the Semi-static UL/DL configuration is in OSI
· Symbol index for the unpaired spectrum is also physical symbol index
· UE assume that RACH occasions configured in RMSI are not collided with DL transmission
· Introducing start symbol(s) larger than 2 for a limited number of entries in the Configuration table.

This agreement assumes that DL transmissions don’t collide with RACH Occasions. However, given the various SSB configurations, UL-DL configurations and PRACH configuration NR supports, and for future proofness, it is possible that a downlink transmission can collide with a RACH occasion. It would be good to establish rules on how to handle this situation when it arises. There are different types of DL symbols:
1. DL symbols carrying actually transmitted SSBs.
2. DL symbols carrying actually transmitted RMSI occasions.
3. Semi-statically configured DL symbols.

DL symbols carrying actually transmitted SSBs and actually transmitted RMSI occasions have a higher precedence over RACH occasions. Therefore, if a RACH occasion collides with an actually transmitted SSB or actually transmitted RMSI occasion, the RACH occasion is dropped and not counted with the RACH occasions.
[Semi-statically configured DL symbols have a lower precedence over RACH occasions. Therefore, if a RACH occasion collides with a semi-statically configured DL symbol, the RACH occasion is not dropped, there will be no downlink transmission in that symbol].
Observation 2: If a RACH occasion collides with an actually transmitted SSB or actually transmitted RMSI occasion, the RACH occasion is dropped and not counted with the RACH occasions. If a RACH occasion collides with a semi-statically configured DL symbol, [the RACH occasion is not dropped, there will be no downlink transmission in that symbol].
The working assumption from RAN1#91 assumes that “only PRACH occasions within the UL part [are] transmitted”. It is known that flexible symbols can be subsequently configured as UL or DL symbols. In general, the PRACH configuration period is different from the UL/DL configuration period. Hence, when a RACH Occasion occurs in a flexible symbol, these symbols can be configured as UL symbols. In other UL-DL configuration periods when the flexible symbols don’t overlap with RACH occasions, it is up to the network to decide, based on the traffic pattern, whether to use the flexible symbols as uplink or downlinks symbols. Allowing the RACH Occasions to be transmitted in flexible symbols, provides a greater degree of flexibility when configuring the UL-DL semi-static pattern.
Hence, we suggest rewording the working assumption from RAN1#91 as follows:
Proposal 7: If For the Semi-static UL/DL configuration is in RMSI, only PRACH occasions within the UL and flexible part is are transmitted valid
· UE assumes that RACH occasions configured in RMSI are not collided with DL transmission
· Introducing start symbol(s) larger than 2 for a limited number of entries in the Configuration table.


[bookmark: _Hlk503538823]4	Clarifications to the Specs
The PRACHConfigurationIndex provides an index to the PRACH configuration table, which provides information on the PRACH preamble format and the time resources. It doesn’t provide any frequency resources. Hence, we propose the following change to the 38.211 [5].
In TS38.211 [5], in Table 6.3.3.2-2, there are 257 entries. However, the PRACH configuration index is 8-bits thus the maximum table size is 256. We propose to remove entry number 117 (preamble format A1/B1 with periodicity 10 ms, and in all subframes). It should be note that there exists a similar configuration with preamble format A1 (entry number 106), and with preamble format B1 (entry number 197).
[bookmark: _Hlk506546366]Proposal 8: In TS38.211, in Table 6.3.3.2-2 remove entry number 117 (preamble format A1/B1 with periodicity 10 ms, and in all subframes).
5	Conclusion
The following observation and proposals have been made regarding the PRACH preamble format design
Observation 1: There are no paired spectrum bands defined in FR2 in release 15.
Proposal 1: For short sequence in FR1, and with unpaired spectrum, the starting symbol index and the number of RACH occasions in a RACH slot are as shown in Table 1. 
Proposal 2: For unpaired spectrum in FR1, and in case the PRACH configuration period is 10ms, RACH occasions can be placed in subframes 3, 4, 7 and 9.
Proposal 3: If PRACH configuration period is greater than 10 ms, the RACH occasions start in frame 1, and can be spread over several radio frames.
Proposal 4: If the number of PRACH slots within a subframe is 2, the starting symbol of the RACH occasions is symbol 0. If the number of PRACH slots within a subframe is 1, the starting symbol of the RACH occasions can be greater than 0.
Proposal 5: For short sequence in FR2, and with unpaired spectrum, the starting symbol index and the number of RACH occasions in a RACH slot are as shown in Table 1. 
Proposal 6: For unpaired spectrum in FR2, RACH occasions can be placed in 0.25 ms slot number 4+5*m, with m = 0, 1, … 7, or 0.25 ms slot number 3+ 4*n, with n = 0, 1, … 9.
Observation 2: If a RACH occasion collides with an actually transmitted SSB or actually transmitted RMSI occasion, the RACH occasion is dropped and not counted with the RACH occasions. If a RACH occasion collides with a semi-statically configured DL symbol, [the RACH occasion is not dropped, there will be no downlink transmission in that symbol].
Proposal 7: If For the Semi-static UL/DL configuration is in RMSI, only PRACH occasions within the UL and flexible part is are transmitted valid
· UE assumes that RACH occasions configured in RMSI are not collided with DL transmission
· Introducing start symbol(s) larger than 2 for a limited number of entries in the Configuration table.
[bookmark: _GoBack]
Proposal 8: In TS38.211, in Table 6.3.3.2-2 remove entry number 117 (preamble format A1/B1 with periodicity 10 ms, and in all subframes).
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Appendix A: PRACH Configuration Table in unpaired spectrum for FR1

	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
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	0
	A1
	16
	1
	1,5
	0
	2
	6

	1
	A1
	16
	1,2,3,4
	4,9
	3
	1
	5

	2
	A1
	8
	1
	1,5
	0
	2
	5

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

	4
	A1
	4
	1
	1,5
	0
	2
	6

	5
	A1
	4
	1,2
	4,9
	3
	1
	5

	6
	A1
	2
	1
	1,5
	3
	1
	5

	7
	A1
	2
	1
	4,9
	0
	2
	6

	8
	A1
	1
	0
	3
	0
	2
	6

	9
	A1
	1
	0
	4
	0
	2
	6

	10
	A1
	1
	0
	9
	0
	2
	6

	11
	A1
	1
	0
	3, 7
	3
	1
	5

	12
	A1
	1
	0
	3, 7
	0
	2
	6

	13
	A1
	1
	0
	4,9
	3
	1
	5

	14
	A1
	1
	0
	4,9
	0
	2
	6

	15
	A1
	1
	0
	1,3,5,7,9
	3
	1
	5

	16
	A1
	Reserved
	Reserved
	Reserved
	Reserved
	Reserved
	Reserved

	17
	A1/B1
	1
	0
	3
	2
	1
	6

	18
	A1/B1
	1
	0
	4
	2
	1
	6

	19
	A1/B1
	1
	0
	9
	2
	1
	6

	20
	A1/B1
	1
	0
	3, 7
	4
	1
	5

	21
	A1/B1
	1
	0
	3, 7
	0
	2
	6

	22
	A1/B1
	1
	0
	4,9
	4
	1
	5

	23
	A1/B1
	1
	0
	4,9
	0
	2
	6

	24
	A1/B1
	1
	0
	1,3,5,7,9
	4
	1
	5

	25
	A1/B1
	Reserved
	Reserved
	Reserved
	Reserved
	Reserved
	Reserved

	26
	A2
	16
	1
	1,5
	0
	2
	3

	27
	A2
	16
	1,2,3,4
	4,9
	5
	1
	2

	28
	A2
	8
	1
	1,5
	0
	2
	3

	29
	A2
	8
	1,2,3,4
	4,9
	5
	1
	2

	30
	A2
	4
	1
	1,5
	0
	2
	3

	31
	A2
	4
	1,2
	4,9
	5
	1
	2

	32
	A2
	2
	1
	1,5
	5
	1
	2

	33
	A2
	2
	1
	4,9
	0
	2
	3

	34
	A2
	1
	0
	3
	0
	2
	3

	35
	A2
	1
	0
	4
	0
	2
	3

	36
	A2
	1
	0
	9
	0
	2
	3

	37
	A2
	1
	0
	3, 7
	5
	1
	2

	38
	A2
	1
	0
	3, 7
	0
	2
	3

	39
	A2
	1
	0
	4,9
	5
	1
	2

	40
	A2
	1
	0
	4,9
	0
	2
	3

	41
	A2
	1
	0
	1,3,5,7,9
	5
	1
	2

	42
	A2
	Reserved
	Reserved
	Reserved
	Reserved
	Reserved
	Reserved

	43
	A2/B2
	1
	0
	3
	2
	2
	3

	44
	A2/B2
	1
	0
	4
	2
	2
	3

	45
	A2/B2
	1
	0
	9
	2
	2
	3

	46
	A2/B2
	1
	0
	3, 7
	6
	1
	2

	47
	A2/B2
	1
	0
	3, 7
	0
	2
	3

	48
	A2/B2
	1
	0
	4,9
	6
	1
	2

	49
	A2/B2
	1
	0
	4,9
	0
	2
	3

	50
	A2/B2
	1
	0
	1,3,5,7,9
	6
	1
	2

	51
	A2/B2
	Reserved
	Reserved
	Reserved
	Reserved
	Reserved
	Reserved

	52
	A3
	16
	1
	1,5
	0
	2
	2

	53
	A3
	16
	1,2,3,4
	4,9
	7
	1
	1

	54
	A3
	8
	1
	1,5
	0
	2
	2

	55
	A3
	8
	1,2,3,4
	4,9
	7
	1
	1

	56
	A3
	4
	1
	1,5
	0
	2
	2

	57
	A3
	4
	1,2
	4,9
	7
	1
	1

	58
	A3
	2
	1
	1,5
	7
	1
	1

	59
	A3
	2
	1
	4,9
	0
	2
	2

	60
	A3
	1
	0
	3
	0
	2
	2

	61
	A3
	1
	0
	4
	0
	2
	2

	62
	A3
	1
	0
	9
	0
	2
	2

	63
	A3
	1
	0
	3, 7
	7
	1
	1

	64
	A3
	1
	0
	3, 7
	0
	2
	2

	65
	A3
	1
	0
	4,9
	7
	1
	1

	66
	A3
	1
	0
	4,9
	0
	2
	2

	67
	A3
	1
	0
	1,3,5,7,9
	7
	1
	1

	68
	A3
	Reserved
	Reserved
	Reserved
	Reserved
	Reserved
	Reserved

	69
	A3/B3
	1
	0
	3
	2
	1
	2

	70
	A3/B3
	1
	0
	4
	2
	1
	2

	71
	A3/B3
	1
	0
	9
	2
	1
	2

	72
	A3/B3
	1
	0
	3, 7
	8
	1
	1

	73
	A3/B3
	1
	0
	3, 7
	0
	2
	2

	74
	A3/B3
	1
	0
	4,9
	8
	1
	1

	75
	A3/B3
	1
	0
	4,9
	0
	2
	2

	76
	A3/B3
	1
	0
	1,3,5,7,9
	8
	1
	1

	77
	A3/B3
	Reserved
	Reserved
	Reserved
	Reserved
	Reserved
	Reserved

	78
	B1
	16
	1
	1,5
	0
	2
	6

	79
	B1
	16
	1,2,3,4
	4,9
	4
	1
	5

	80
	B1
	8
	1
	1,5
	0
	2
	6

	81
	B1
	8
	1,2,3,4
	4,9
	4
	1
	5

	82
	B1
	4
	1
	1,5
	0
	2
	6

	83
	B1
	4
	1,2
	4,9
	4
	1
	5

	84
	B1
	2
	1
	1,5
	4
	1
	5

	85
	B1
	2
	1
	4,9
	0
	2
	6

	86
	B1
	1
	0
	3
	0
	2
	6

	87
	B1
	1
	0
	4
	0
	2
	6

	88
	B1
	1
	0
	9
	0
	2
	6

	89
	B1
	1
	0
	3, 7
	2
	1
	6

	90
	B1
	1
	0
	3, 7
	0
	2
	6

	91
	B1
	1
	0
	4,9
	2
	1
	6

	92
	B1
	1
	0
	4,9
	0
	2
	6

	93
	B1
	1
	0
	1,3,5,7,9
	4
	1
	5

	94
	B1
	Reserved
	Reserved
	Reserved
	Reserved
	Reserved
	Reserved

	95
	B4
	16
	1
	1,5
	0
	2
	1

	96
	B4
	16
	1,2,3,4
	4,9
	2
	1
	1

	97
	B4
	8
	1
	1,5
	0
	2
	1

	98
	B4
	8
	1,2,3,4
	4,9
	2
	1
	1

	99
	B4
	4
	1
	1,5
	0
	2
	1

	100
	B4
	4
	1,2
	4,9
	2
	1
	1

	101
	B4
	2
	1
	1,5
	2
	1
	1

	102
	B4
	2
	1
	4,9
	0
	2
	1

	103
	B4
	1
	0
	3
	0
	2
	1

	104
	B4
	1
	0
	4
	0
	2
	1

	105
	B4
	1
	0
	9
	0
	2
	1

	106
	B4
	1
	0
	3, 7
	2
	1
	1

	107
	B4
	1
	0
	3, 7
	0
	2
	1

	108
	B4
	1
	0
	4,9
	2
	1
	1

	109
	B4
	1
	0
	4,9
	0
	2
	1

	110
	B4
	1
	0
	1,3,5,7,9
	2
	1
	1

	111
	B4
	Reserved
	Reserved
	Reserved
	Reserved
	Reserved
	Reserved

	112
	C0
	16
	1
	1,5
	0
	2
	6

	113
	C0
	16
	1,2,3,4
	4,9
	4
	1
	5

	114
	C0
	8
	1
	1,5
	0
	2
	6

	115
	C0
	8
	1,2,3,4
	4,9
	4
	1
	5

	116
	C0
	4
	1
	1,5
	0
	2
	6

	117
	C0
	4
	1,2
	4,9
	4
	1
	5

	118
	C0
	2
	1
	1,5
	4
	1
	5

	119
	C0
	2
	1
	4,9
	0
	2
	6

	120
	C0
	1
	0
	3
	0
	2
	6

	121
	C0
	1
	0
	4
	0
	2
	6

	122
	C0
	1
	0
	9
	0
	2
	6

	123
	C0
	1
	0
	3, 7
	2
	1
	6

	124
	C0
	1
	0
	3, 7
	0
	2
	6

	125
	C0
	1
	0
	4,9
	2
	1
	6

	126
	C0
	1
	0
	4,9
	0
	2
	6

	127
	C0
	1
	0
	1,3,5,7,9
	4
	1
	5

	128
	C0
	Reserved
	Reserved
	Reserved
	Reserved
	Reserved
	Reserved

	129
	C2
	16
	1
	1,5
	0
	2
	2

	130
	C2
	16
	1,2,3,4
	4,9
	8
	1
	1

	131
	C2
	8
	1
	1,5
	0
	2
	2

	132
	C2
	8
	1,2,3,4
	4,9
	8
	1
	1

	133
	C2
	4
	1
	1,5
	0
	2
	2

	134
	C2
	4
	1,2
	4,9
	8
	1
	1

	135
	C2
	2
	1
	1,5
	0
	2
	2

	136
	C2
	2
	1
	4,9
	8
	2
	1

	137
	C2
	1
	0
	3
	0
	2
	2

	138
	C2
	1
	0
	4
	0
	2
	2

	139
	C2
	1
	0
	9
	0
	2
	2

	140
	C2
	1
	0
	3, 7
	8
	1
	1

	141
	C2
	1
	0
	3, 7
	0
	2
	2

	142
	C2
	1
	0
	4,9
	8
	1
	1

	143
	C2
	1
	0
	4,9
	0
	2
	2

	144
	C2
	1
	0
	1,3,5,7,9
	8
	1
	1



Appendix B: PRACH Configuration Table in unpaired spectrum for FR2
	PRACH Configuration Index
	Preamble format
	 
	Slot number
	Starting symbol
	Number of PRACH slots within a subframe
	Number of time-domain PRACH occasions within a RACH slot

	
	
	
	
	
	
	

	
	
	[image: ]
	[image: ]
	
	
	
	

	0
	A1
	16
	1,2
	4, 9, 14, 19, 24, 29, 34, 39
	3
	1
	5

	1
	A1
	16
	1,2
	9, 19, 29, 39
	0
	2
	6

	2
	A1
	16
	1,2
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	3
	1
	5

	3
	A1
	16
	1,2
	7, 15, 23, 31, 39
	0
	2
	6

	4
	A1
	8
	1,2
	4, 9, 14, 19, 24, 29, 34, 39
	3
	1
	5

	5
	A1
	8
	1,2
	9, 19, 29, 39
	0
	2
	6

	6
	A1
	8
	1,2
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	3
	1
	5

	7
	A1
	8
	1,2
	7, 15, 23, 31, 39
	0
	2
	6

	8
	A1
	4
	1,2
	4, 9, 14, 19, 24, 29, 34, 39
	3
	1
	5

	9
	A1
	4
	1,2
	9, 19, 29, 39
	0
	2
	6

	10
	A1
	4
	1,2
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	3
	1
	5

	11
	A1
	4
	1,2
	7, 15, 23, 31, 39
	0
	2
	6

	12
	A1
	2
	1
	4, 9, 14, 19, 24, 29, 34, 39
	3
	1
	5

	13
	A1
	2
	1
	9, 19, 29, 39
	0
	2
	6

	14
	A1
	2
	1
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	3
	1
	5

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

	16
	A1
	1
	0
	9
	0
	2
	6

	17
	A1
	1
	0
	4, 9
	3
	1
	5

	18
	A1
	1
	0
	4,9
	0
	2
	6

	19
	A1
	1
	0
	4, 9, 14, 19
	3
	1
	5

	20
	A1
	1
	0
	9, 19, 29, 39
	0
	2
	6

	21
	A1
	1
	0
	4, 9, 14, 19, 24,  29, 34, 39
	3
	1
	5

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

	23
	A1
	1
	0
	3, 7, 11, 15, 19
	3
	1
	5

	24
	A1
	1
	0
	7, 15, 23, 31, 39
	0
	2
	6

	25
	A1
	1
	0
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	3
	1
	5

	26
	A1
	1
	0
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	0
	2
	6

	27
	A1
	1
	0
	1, 3, 5, …., 39
	3
	1
	5

	28
	A1/B1
	1
	0
	9
	0
	2
	6

	29
	A1/B1
	1
	0
	4, 9
	4
	1
	5

	30
	A1/B1
	1
	0
	4,9
	0
	2
	6

	31
	A1/B1
	1
	0
	4, 9, 14, 19
	4
	1
	5

	32
	A1/B1
	1
	0
	9, 19, 29, 39
	0
	2
	6

	33
	A1/B1
	1
	0
	4, 9, 14, 19, 24,  29, 34, 39
	4
	1
	5

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

	35
	A1/B1
	1
	0
	3, 7, 11, 15, 19
	4
	1
	5

	36
	A1/B1
	1
	0
	7, 15, 23, 31, 39
	0
	2
	6

	37
	A1/B1
	1
	0
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	4
	1
	5

	38
	A1/B1
	1
	0
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	0
	2
	6

	39
	A1/B1
	1
	0
	1, 3, 5, …., 39
	4
	1
	5

	40
	A2
	16
	1,2
	4, 9, 14, 19, 24, 29, 34, 39
	5
	1
	2

	41
	A2
	16
	1,2
	9, 19, 29, 39
	0
	2
	3

	42
	A2
	16
	1,2
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	5
	1
	2

	43
	A2
	16
	1,2
	7, 15, 23, 31, 39
	0
	2
	3

	44
	A2
	8
	1,2
	4, 9, 14, 19, 24, 29, 34, 39
	5
	1
	2

	45
	A2
	8
	1,2
	9, 19, 29, 39
	0
	2
	3

	46
	A2
	8
	1,2
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	5
	1
	2

	47
	A2
	8
	1,2
	7, 15, 23, 31, 39
	0
	2
	3

	48
	A2
	4
	1,2
	4, 9, 14, 19, 24, 29, 34, 39
	5
	1
	2

	49
	A2
	4
	1,2
	9, 19, 29, 39
	0
	2
	3

	50
	A2
	4
	1,2
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	5
	1
	2

	51
	A2
	4
	1,2
	7, 15, 23, 31, 39
	0
	2
	3

	52
	A2
	2
	1
	4, 9, 14, 19, 24, 29, 34, 39
	5
	1
	2

	53
	A2
	2
	1
	9, 19, 29, 39
	0
	2
	3

	54
	A2
	2
	1
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	5
	1
	2

	55
	A2
	2
	1
	7, 15, 23, 31, 39
	0
	2
	3

	56
	A2
	1
	0
	9
	0
	2
	3

	57
	A2
	1
	0
	4, 9
	5
	1
	2

	58
	A2
	1
	0
	4,9
	0
	2
	3

	59
	A2
	1
	0
	4, 9, 14, 19
	5
	1
	2

	60
	A2
	1
	0
	9, 19, 29, 39
	0
	2
	3

	61
	A2
	1
	0
	4, 9, 14, 19, 24,  29, 34, 39
	5
	1
	2

	62
	A2
	1
	0
	4, 9, 14, 19, 24,  29, 34, 39
	0
	2
	3

	63
	A2
	1
	0
	3, 7, 11, 15, 19
	5
	1
	2

	64
	A2
	1
	0
	7, 15, 23, 31, 39
	0
	2
	3

	65
	A2
	1
	0
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	5
	1
	2

	66
	A2
	1
	0
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	0
	2
	3

	67
	A2
	1
	0
	1, 3, 5, …., 39
	5
	1
	2

	68
	A2/B2
	1
	0
	9
	0
	2
	3

	69
	A2/B2
	1
	0
	4, 9
	6
	1
	2

	70
	A2/B2
	1
	0
	4,9
	0
	2
	3

	71
	A2/B2
	1
	0
	4, 9, 14, 19
	6
	1
	2

	72
	A2/B2
	1
	0
	9, 19, 29, 39
	0
	2
	3

	73
	A2/B2
	1
	0
	4, 9, 14, 19, 24,  29, 34, 39
	6
	1
	2

	74
	A2/B2
	1
	0
	4, 9, 14, 19, 24,  29, 34, 39
	0
	2
	3

	75
	A2/B2
	1
	0
	3, 7, 11, 15, 19
	6
	1
	2

	76
	A2/B2
	1
	0
	7, 15, 23, 31, 39
	0
	2
	3

	77
	A2/B2
	1
	0
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	6
	1
	2

	78
	A2/B2
	1
	0
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	0
	2
	3

	79
	A2/B2
	1
	0
	1, 3, 5, …., 39
	6
	1
	2

	80
	A3
	16
	1,2
	4, 9, 14, 19, 24, 29, 34, 39
	7
	1
	1

	81
	A3
	16
	1,2
	9, 19, 29, 39
	0
	2
	2

	82
	A3
	16
	1,2
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	7
	1
	1

	83
	A3
	16
	1,2
	7, 15, 23, 31, 39
	0
	2
	2

	84
	A3
	8
	1,2
	4, 9, 14, 19, 24, 29, 34, 39
	7
	1
	1

	85
	A3
	8
	1,2
	9, 19, 29, 39
	0
	2
	2

	86
	A3
	8
	1,2
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	7
	1
	1

	87
	A3
	8
	1,2
	7, 15, 23, 31, 39
	0
	2
	2

	88
	A3
	4
	1,2
	4, 9, 14, 19, 24, 29, 34, 39
	7
	1
	1

	89
	A3
	4
	1,2
	9, 19, 29, 39
	0
	2
	2

	90
	A3
	4
	1,2
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	7
	1
	1

	91
	A3
	4
	1,2
	7, 15, 23, 31, 39
	0
	2
	2

	92
	A3
	2
	1
	4, 9, 14, 19, 24, 29, 34, 39
	7
	1
	1

	93
	A3
	2
	1
	9, 19, 29, 39
	0
	2
	2

	94
	A3
	2
	1
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	7
	1
	1

	95
	A3
	2
	1
	7, 15, 23, 31, 39
	0
	2
	2

	96
	A3
	1
	0
	9
	0
	2
	2

	97
	A3
	1
	0
	4, 9
	7
	1
	1

	98
	A3
	1
	0
	4,9
	0
	2
	2

	99
	A3
	1
	0
	4, 9, 14, 19
	7
	1
	1

	100
	A3
	1
	0
	9, 19, 29, 39
	0
	2
	2

	101
	A3
	1
	0
	4, 9, 14, 19, 24,  29, 34, 39
	7
	1
	1

	102
	A3
	1
	0
	4, 9, 14, 19, 24,  29, 34, 39
	0
	2
	2

	103
	A3
	1
	0
	3, 7, 11, 15, 19
	7
	1
	1

	104
	A3
	1
	0
	7, 15, 23, 31, 39
	0
	2
	2

	105
	A3
	1
	0
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	7
	1
	1

	106
	A3
	1
	0
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	0
	2
	2

	107
	A3
	1
	0
	1, 3, 5, …., 39
	7
	1
	1

	108
	A3/B3
	1
	0
	9
	0
	2
	2

	109
	A3/B3
	1
	0
	4, 9
	8
	1
	1

	110
	A3/B3
	1
	0
	4,9
	0
	2
	2

	111
	A3/B3
	1
	0
	4, 9, 14, 19
	8
	1
	1

	112
	A3/B3
	1
	0
	9, 19, 29, 39
	0
	2
	2

	113
	A3/B3
	1
	0
	4, 9, 14, 19, 24,  29, 34, 39
	8
	1
	1

	114
	A3/B3
	1
	0
	4, 9, 14, 19, 24,  29, 34, 39
	0
	2
	2

	115
	A3/B3
	1
	0
	3, 7, 11, 15, 19
	8
	1
	1

	116
	A3/B3
	1
	0
	7, 15, 23, 31, 39
	0
	2
	2

	117
	A3/B3
	1
	0
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	8
	1
	1

	118
	A3/B3
	1
	0
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	0
	2
	2

	119
	A3/B3
	1
	0
	1, 3, 5, …., 39
	8
	1
	1

	120
	B1
	16
	1,2
	4, 9, 14, 19, 24, 29, 34, 39
	4
	1
	5

	121
	B1
	16
	1,2
	9, 19, 29, 39
	0
	2
	6

	122
	B1
	16
	1,2
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	4
	1
	5

	123
	B1
	16
	1,2
	7, 15, 23, 31, 39
	0
	2
	6

	124
	B1
	8
	1,2
	4, 9, 14, 19, 24, 29, 34, 39
	4
	1
	5

	125
	B1
	8
	1,2
	9, 19, 29, 39
	0
	2
	6

	126
	B1
	8
	1,2
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	4
	1
	5

	127
	B1
	8
	1,2
	7, 15, 23, 31, 39
	0
	2
	6

	128
	B1
	4
	1,2
	4, 9, 14, 19, 24, 29, 34, 39
	4
	1
	5

	129
	B1
	4
	1,2
	9, 19, 29, 39
	0
	2
	6

	130
	B1
	4
	1,2
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	4
	1
	5

	131
	B1
	4
	1,2
	7, 15, 23, 31, 39
	0
	2
	6

	132
	B1
	2
	1
	4, 9, 14, 19, 24, 29, 34, 39
	4
	1
	5

	133
	B1
	2
	1
	9, 19, 29, 39
	0
	2
	6

	134
	B1
	2
	1
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	4
	1
	5

	135
	B1
	2
	1
	7, 15, 23, 31, 39
	0
	2
	6

	136
	B1
	1
	0
	9
	0
	2
	6

	137
	B1
	1
	0
	4, 9
	4
	1
	5

	138
	B1
	1
	0
	4,9
	0
	2
	6

	139
	B1
	1
	0
	4, 9, 14, 19
	4
	1
	5

	140
	B1
	1
	0
	9, 19, 29, 39
	0
	2
	6

	141
	B1
	1
	0
	4, 9, 14, 19, 24,  29, 34, 39
	4
	1
	5

	142
	B1
	1
	0
	4, 9, 14, 19, 24,  29, 34, 39
	0
	2
	6

	143
	B1
	1
	0
	3, 7, 11, 15, 19
	4
	1
	5

	144
	B1
	1
	0
	7, 15, 23, 31, 39
	0
	2
	6

	145
	B1
	1
	0
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	4
	1
	5

	146
	B1
	1
	0
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	0
	2
	6

	147
	B1
	1
	0
	1, 3, 5, …., 39
	4
	1
	5

	148
	B4
	16
	1,2
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	1

	149
	B4
	16
	1,2
	9, 19, 29, 39
	0
	2
	1

	150
	B4
	16
	1,2
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	2
	1
	1

	151
	B4
	16
	1,2
	7, 15, 23, 31, 39
	0
	2
	1

	152
	B4
	8
	1,2
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	1

	153
	B4
	8
	1,2
	9, 19, 29, 39
	0
	2
	1

	154
	B4
	8
	1,2
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	2
	1
	1

	155
	B4
	8
	1,2
	7, 15, 23, 31, 39
	0
	2
	1

	156
	B4
	4
	1,2
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	1

	157
	B4
	4
	1,2
	9, 19, 29, 39
	0
	2
	1

	158
	B4
	4
	1,2
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	2
	1
	1

	159
	B4
	4
	1,2
	7, 15, 23, 31, 39
	0
	2
	1

	160
	B4
	2
	1
	4, 9, 14, 19, 24, 29, 34, 39
	2
	1
	1

	161
	B4
	2
	1
	9, 19, 29, 39
	0
	2
	1

	162
	B4
	2
	1
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	2
	1
	1

	163
	B4
	2
	1
	7, 15, 23, 31, 39
	0
	2
	1

	164
	B4
	1
	0
	9
	0
	2
	1

	165
	B4
	1
	0
	4, 9
	2
	1
	1

	166
	B4
	1
	0
	4,9
	0
	2
	1

	167
	B4
	1
	0
	4, 9, 14, 19
	2
	1
	1

	168
	B4
	1
	0
	9, 19, 29, 39
	0
	2
	1

	169
	B4
	1
	0
	4, 9, 14, 19, 24,  29, 34, 39
	2
	1
	1

	170
	B4
	1
	0
	4, 9, 14, 19, 24,  29, 34, 39
	0
	2
	1

	171
	B4
	1
	0
	3, 7, 11, 15, 19
	2
	1
	1

	172
	B4
	1
	0
	7, 15, 23, 31, 39
	0
	2
	1

	173
	B4
	1
	0
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	2
	1
	1

	174
	B4
	1
	0
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	0
	2
	1

	175
	B4
	1
	0
	1, 3, 5, …., 39
	2
	1
	1

	176
	C0
	16
	1,2
	4, 9, 14, 19, 24, 29, 34, 39
	4
	1
	5

	177
	C0
	16
	1,2
	9, 19, 29, 39
	0
	2
	6

	178
	C0
	16
	1,2
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	4
	1
	5

	179
	C0
	16
	1,2
	7, 15, 23, 31, 39
	0
	2
	6

	180
	C0
	8
	1,2
	4, 9, 14, 19, 24, 29, 34, 39
	4
	1
	5

	181
	C0
	8
	1,2
	9, 19, 29, 39
	0
	2
	6

	182
	C0
	8
	1,2
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	4
	1
	5

	183
	C0
	8
	1,2
	7, 15, 23, 31, 39
	0
	2
	6

	184
	C0
	4
	1,2
	4, 9, 14, 19, 24, 29, 34, 39
	4
	1
	5

	185
	C0
	4
	1,2
	9, 19, 29, 39
	0
	2
	6

	186
	C0
	4
	1,2
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	4
	1
	5

	187
	C0
	4
	1,2
	7, 15, 23, 31, 39
	0
	2
	6

	188
	C0
	2
	1
	4, 9, 14, 19, 24, 29, 34, 39
	4
	1
	5

	189
	C0
	2
	1
	9, 19, 29, 39
	0
	2
	6

	190
	C0
	2
	1
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	4
	1
	5

	191
	C0
	2
	1
	7, 15, 23, 31, 39
	0
	2
	6

	192
	C0
	1
	0
	9
	0
	2
	6

	193
	C0
	1
	0
	4, 9
	4
	1
	5

	194
	C0
	1
	0
	4,9
	0
	2
	6

	195
	C0
	1
	0
	4, 9, 14, 19
	4
	1
	5

	196
	C0
	1
	0
	9, 19, 29, 39
	0
	2
	6

	197
	C0
	1
	0
	4, 9, 14, 19, 24,  29, 34, 39
	4
	1
	5

	198
	C0
	1
	0
	4, 9, 14, 19, 24,  29, 34, 39
	0
	2
	6

	199
	C0
	1
	0
	3, 7, 11, 15, 19
	4
	1
	5

	200
	C0
	1
	0
	7, 15, 23, 31, 39
	0
	2
	6

	201
	C0
	1
	0
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	4
	1
	5

	202
	C0
	1
	0
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	0
	2
	6

	203
	C0
	1
	0
	1, 3, 5, …., 39
	4
	1
	5

	204
	C2
	16
	1,2
	4, 9, 14, 19, 24, 29, 34, 39
	8
	1
	1

	205
	C2
	16
	1,2
	9, 19, 29, 39
	0
	2
	2

	206
	C2
	16
	1,2
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	8
	1
	1

	207
	C2
	16
	1,2
	7, 15, 23, 31, 39
	0
	2
	2

	208
	C2
	8
	1,2
	4, 9, 14, 19, 24, 29, 34, 39
	8
	1
	1

	209
	C2
	8
	1,2
	9, 19, 29, 39
	0
	2
	2

	210
	C2
	8
	1,2
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	8
	1
	1

	211
	C2
	8
	1,2
	7, 15, 23, 31, 39
	0
	2
	2

	212
	C2
	4
	1,2
	4, 9, 14, 19, 24, 29, 34, 39
	8
	1
	1

	213
	C2
	4
	1,2
	9, 19, 29, 39
	0
	2
	2

	214
	C2
	4
	1,2
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	8
	1
	1

	215
	C2
	4
	1,2
	7, 15, 23, 31, 39
	0
	2
	2

	216
	C2
	2
	1
	4, 9, 14, 19, 24, 29, 34, 39
	8
	1
	1

	217
	C2
	2
	1
	9, 19, 29, 39
	0
	2
	2

	218
	C2
	2
	1
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	8
	1
	1

	219
	C2
	2
	1
	7, 15, 23, 31, 39
	0
	2
	2

	220
	C2
	1
	0
	9
	0
	2
	2

	221
	C2
	1
	0
	4, 9
	8
	1
	1

	222
	C2
	1
	0
	4,9
	0
	2
	2

	223
	C2
	1
	0
	4, 9, 14, 19
	8
	1
	1

	224
	C2
	1
	0
	9, 19, 29, 39
	0
	2
	2

	225
	C2
	1
	0
	4, 9, 14, 19, 24,  29, 34, 39
	8
	1
	1

	226
	C2
	1
	0
	4, 9, 14, 19, 24,  29, 34, 39
	0
	2
	2

	227
	C2
	1
	0
	3, 7, 11, 15, 19
	8
	1
	1

	228
	C2
	1
	0
	7, 15, 23, 31, 39
	0
	2
	2

	229
	C2
	1
	0
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	8
	1
	1

	230
	C2
	1
	0
	3, 7, 11, 15, 19, 23, 27, 31, 35, 39
	0
	2
	2

	231
	C2
	1
	0
	1, 3, 5, …., 39
	8
	1
	1
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Example 2: 1 ms periodic pattern 120 KHz Numerology for SSB


0


0.25 ms Slot No.


1


2


3


4


5


6


7


8


9


120 KHz Slot No.


0


1


2


3


4


5


6


7


8


9


10


11


12


13


14


15


16


17


18


19


SS/PBCH Blocks


Semi-static pattern


DL 


UL


DL 


UL


RACH Occasions


DL 


UL


DL 


10


11


12


13


14


15


16


17


18


19


20


21


22


23


24


25


26


27


28


29


30


31


32


33


34


35


36


37


38


39


DL 


UL


DL 


UL


20


21


22


23


24


25


26


27


28


29


40


41


42


43


44


45


46


47


48


49


50


51


52


53


54


55


56


57


58


59


10


11


12


13


14


15


16


DL 


UL


DL 


UL


30


31


32


33


34


35


36


37


38


39


60


61


62


63


64


65


66


67


68


69


70


71


72


73


74


75


76


77


78


79


17


18


19


20


21


22


23


24


DL 


UL


DL 


UL


25


26


27


28


29


30


31


32


33


34


35


36


37


38


39


20


21


22


23


24


25


26


27


28


29


40


41


42


43


44


45


46


47


48


49


50


51


52


53


54


55


56


57


58


59


30


31


32


33


34


35


36


37


38


39


60


61


62


63


64


65


66


67


68


69


70


71


72


73


74


75


76


77


78


79


UL


DL 


UL


DL 


UL


DL 


UL


DL 


UL


DL 


UL


DL 


UL


0


1


2


3


4


5


6


7


8


9


0


1


2


3


4


5


6


7


8


9


10


11


12


13


14


15


16


17


18


19


DL 


UL


DL 


UL


0


1


2


3


4


5


6


7


8


9


0


1


2


3


4


5


6


7


8


9


10


11


12


13


14


15


16


17


18


19


DL 


UL


DL 


UL


10


11


20


21


22


23


DL 


UL



image3.png




image4.png




image5.png




