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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The RACH configuration tables for the FDD and TDD of FR1 as well as the format A1 of TDD FR2 have been agreed. For the remaining tables/formats of TDD FR2, the following agreements have been achieved:
Agreements:
For RACH configuration for FR2, short sequence and unpaired spectrum:
· More priority to Ax and Bx formats compared to Ax/Bx
· Aim for the following number of configurations for the different formats 
· 	A1: 28
· 	A2: 28
· 	A3: 28
· 	B1: 28
· 	B4: 28
· 	A1/B1: 20
· 	A2/B2: 20
· 	A3/B3: 20
· 	C0: 28
· 	C2: 28
· Regarding the number of RACH occasions within one RACH configuration period.
· For preamble formats A1, A2, A3, B1, B4, C0 and C2 and all RACH configuration periodicities and all Msg1 subcarrier spacings and at least one configuration supports at least 16 RACH occasions. 
Agreements:
For RACH configuration for FR2, short sequence and unpaired spectrum, support at most one additional Starting Symbol for each format, on top of the already agreed values of 0 and 2. The following values are as working assumption
· A1: 7
· A2: 9 
· A3: 7
· B1: 8
· B4: None
· A1/B1: 8
· A2/B2: 6
· A3/B3: none
· C0: 8
· C2: 8

In this contribution, we propose the RACH configuration tables of the rest preamble formats for TDD FR2. In addition, the working assumption on the RACH collision with DL signal is considered. 
[bookmark: _Ref129681832]RACH configuration table for TDD FR2
In RAN1 #92 meeting, RACH configurations for FR2 and unpaired spectrum is proposed as the working assumption. The design of RO slot number mainly takes into account the matching with the semi-static UL/DL periodicity (e.g. 0.25ms, 0.5ms, 1ms, 1.25ms, 2ms), in order to reduce the collisions between RACH transmission and DL part. However, the RACH occasions for FR2 has a greater chance of conflict to DL resources with high priority (e.g. SSB and RMSI CORESET), because the number of SSB and associated RMSI CORESET is up to 64. Especially for the SSB and RMSI CORESET multiplexing pattern 1 that the SSB and RMSI CORESET occur in different time instances, the number of slot remaining for UL transmission is limited. Therefore, it is necessary to adopt different design criteria for FR1 and FR2 to avoid the collisions with high priority signals as possible. 

[image: ]Figure 1. SSB and RMSI CORESET candidate locations with pattern 1 for FR2

Based on the current working assumption, UL/DL periodicity with {0.25ms, 0.5ms, 1ms, 1.25ms, 2ms} is the baseline. The slot numbers are selected with equal intervals and located in the last slot within a specified UL/DL periodicity. For the UL/DL configuration with multiple UL slots, more than one slots can be selected as RACH occasions to further improve the RACH efficiency. On the other hand, although the work assumption has defined the solution of the conflict between RO and SSB, most of the ROs may be invalid when the number of actual transmitted SSB is large. To further increase the number of valid ROs and improve the efficiency of RACH, we proposed that the selection of RACH slot number for FR2 needs to jointly take into account the UL/DL periodicity and time domain location of SSB/RMSI CORESET. It is means that the slots with the least chance to conflict with SSB/RMSI CORESET for all possible configurations at the end of the UL/DL periodicity are optimal. For SSB and RMSI CORESET multiplexing pattern 2 and 3, the RMSI CORESET and SSB are located in the same slot. It is enough to just choose the slots configured for PRACH from the slots that are not occupied by the SSB candidate locations. For multiplexing pattern 1, the candidate slot number of SSB and RMSI CORESET with different configurations based on Table 13-12 in TS 38.213 is shown in Figure 1. For SSB SCS=120 kHz, the number of slots exclude the SSB candidate locations are {4, 9, 14, 19, 24, 29, 34, 39} that have been embodied in current working assumption (e.g. configuration 0~3). For SSB SCS=240 kHz, the slots that do not collide with SSB are centrally distributed in {9~19} and {29~39}. Moreover, for RMSI CORESET with 60kHz SCS, the odd slot is not candidate location when the RMSI CORESET time configuration with M=2. In order to prevent excessive collision with SSB/ RMSI CORESET, the following design criteria for FR2 with unequal slot interval are proposed:
· By joint consideration of the candidate location of SSB and UL/DL periodicity, the following new entries are proposed:
· For 0.5ms UL/DL periodicity, the candidate RO slots can be selected from {9, 11, 13, 15, 17, 19, 29, 31, 33, 35, 37, 39}.
· For 1ms UL/DL periodicity, the candidate RO slots can be selected from {10, 11, 14, 15, 18, 19, 30, 31, 34, 35, 38, 39}.
· For 2ms UL/DL periodicity, the candidate RO slots can be selected from {13, 14, 15, 29, 30, 31, 37, 38, 39}.
· The slot number of Configuration 4 and 5 in current working assumption is selected from {18, 19, 38, 39} to match with the 5ms UL/DL periodicity. As shown in Figure 1, slot index 17 and 37 have a relatively small chance of conflict with RMSI CORESET for all possible RMSI CORESET configurations (compared to {18, 38}, slot indexes {17, 37} do not conflict with candidate location of RMSI CORESET for the configuration with 60kHz SCS and M=2). Moreover, the slot number of Configuration 23 in current working assumption is selected from {23, 31, 39}. Considering that slot 23 has a probability to collide with SSB and become invalid, the density of the RACH occasions is much less than that of other configurations. In order to reduce the access delay, additional slot number is proposed. By joint consideration of the candidate locations of RMSI CORESET and UL/DL periodicity, the following entries are revised:
· The slot number of Configuration 4 or 5 in current working assumption is proposed to be modified as {17, 19, 37, 39}.
· The slot number of Configuration 23 in current working assumption is proposed to be modified as {13, 15, 21, 23, 29, 31, 37, 39}.
Based on the working assumption and considerations described above, the proposed RACH configuration table of unpaired spectrum and RF2 for preamble format A1 is shown in Table 1. 
Table I Random access configurations for FR2 and unpaired spectrum
	PRACH Configuration Index
	Preamble format
	nSFN mod x  = y
	Slot number
	Starting symbol
	Number of PRACH slots within a 60kHz slot
	Number of time domain PRACH occasions within a RACH slot
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	0
	A1
	1
	0
	4,9,14,19,24,29,34,39
	0
	2
	6

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

	2
	A1
	1
	0
	24,29,34,39
	0
	2
	6

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

	4
	A1
	1
	0
	17,19,37,39
	0
	2
	6

	5
	A1
	1
	0
	17,19,37,39
	7
	1
	3

	6
	A1
	1
	0
	0,1,2,…,39
	0
	2
	6

	7
	A1
	1
	0
	0,1,2,…,39
	7
	1
	3

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

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

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

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

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

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

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

	15
	A1
	16
	0
	4,9,14,19,24,29,34,39
	0
	2
	6

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

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

	18
	A1
	8
	1
	3,7,11,15,19,23,27,31,35,39
	7
	1
	3

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

	20
	A1
	4
	1
	3,7,11,15,19,23,27,31,35,39
	7
	1
	3

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

	22
	A1
	2
	1
	3,7,11,15,19,23,27,31,35,39
	7
	1
	3

	23
	A1
	1
	0
	13, 15, 21, 23, 29, 31, 37, 39
	0
	1
	6

	24
	A1
	1
	0
	1,3,5,7,…,37,39
	7
	 1
	3

	25
	A1
	1
	0
	9, 11, 13, 15, 17, 19, 29, 31, 33, 35, 37, 39
	7
	2
	3

	26
	A1
	1
	0
	10, 11, 14, 15, 18, 19, 30, 31, 34, 35, 38, 39
	7
	2
	3

	27
	A1
	1
	0
	13, 14, 15, 29, 30, 31, 37, 38, 39
	7
	2
	3



The proposed new entries improves the flexibility of the configuration with sufficient UL resource and is suitable for the scenarios with a larger number of SSBs and SSB SCS=240 kHz. In addition, the gap necessary in between SSB and PRACH tx needs not to be considered because the proposed ROs and SSB are located in different slots. For the other formats, the same design can be reused. As a result, the complete RACH table with all the supported preamble formats for FR2 is list in appendix A. We have the proposal below
[bookmark: _Ref503275904]Proposal 1: For FR2 and unpaired spectrum, introducing new RACH slot number with unequal slot interval. NR adopts PRACH configuration as shown in appendix A.
RACH collision with DL signals
In the previous meeting, the following agreements have been obtained:
· For the previous 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.
· For FR2, it is replaced with the following working assumption (no change of the previous working assumption regarding FR1)
· For the Semi-static UL/DL configuration in RMSI, only PRACH occasions within the UL part and X part are valid as long as it does not precede or collide with an SSB in the RACH slot
· UE is not expected to receive DL signals during any valid RACH occasion
· Note: In the UL/DL semi-static configuration, 0 UL slots and 0 UL symbols can be configured
· FFS how to handle the gap necessary in between SS/PBCH block or DL part and PRACH Tx
Allowing the PRACH to be transmitted on the flexible part not only benefits the gNB to allocate more RACH resources on some flexible parts to improve the overload in the uplink, but also allows gNB to configure a longer preamble format (probably with a smaller SCS than the UL BWP) to extend the cell coverage. However, when ROs are located right behind the SS/PBCH block, there may not be sufficient gap between DL and UL.
[image: ]
Figure 2. RO locates right behind SS/PBCH block
As illustrated for format A1/B1 in figure 2, for slot format index 8, 9, 15 in Table 4.3.2-3 of TS 38.211, the whole slot can be configured as RACH slot. If the SSBs with SCS 120/240 KHz are transmitted in OFDM symbol 2-5, then the first 3 ROs are punctured due to collision with SS/PBCH. For RO4 right behind SSB, it is reserved but there is no sufficient gap between the SSB and RO4. For SSBs being transmitted in OFDM symbol 8-11, it is same for RO7. 
Furthermore, the RMSI PDCCH could be at the 1st  to 6th , and 8th to 10th OFDM symbols in one slot, and hence it also can be overlapped with RACH resources. Similar as SSB, we propose to replace the WA as follows:
· For the Semi-static UL/DL configuration in RMSI, only PRACH occasions within the UL part and X part are valid as long as there is no RO overlapped with SSB/RMSI PDCCH in this RACH slot
It means that if the RO collides with the SSB/RMSI PDCCH, the whole RACH slot will be invalid. It will introduce more and sufficient gap between the DL and UL.
Proposal 2: Replace the WA for FR2 as follows:
· For FR2, for the Semi-static UL/DL configuration in RMSI, only PRACH occasions within the UL part and X part are valid as long as there is no RO overlapped with SSB/RMSI in this RACH slot
· UE is not expected to receive DL signals during any valid RACH occasion
· Note: In the UL/DL semi-static configuration, 0 UL slots and 0 UL symbols can be configured
TP for PRACH preamble
Clarification on cyclic logical root sequence
In LTE’s specification TS 36.211, it is clearly described in section 5.7.2 that “Additional preamble sequences, in case 64 preambles cannot be generated from a single root Zadoff-Chu sequence, are obtained from the root sequences with the consecutive logical indexes until all the 64 sequences are found. 
The logical root sequence order is cyclic: the logical index 0 is consecutive to 837”.
However, in latest TS 38.211, the description is missed regarding whether additional preamble sequence are obtained from the root sequences with the consecutive logical indexes, when 64 preambles cannot be generated. Also it should be also clearly described in the specification that the consecutive logical index to 837/137 is 0. It is proposed to capture the TP in the Appendix B into TS 38.211. Otherwise, there could be miss-understanding in the generation of preambles in each PRACH occasions.
Proposal 3: Adopt the TP in Appendix B to capture the description regarding whether additional preamble sequence are obtained from the root sequences with the consecutive logical indexes, when 64 preambles cannot be generated.
Correction on PRACH duration for long sequence based PRACH preamble

After RAN1#92, a new column “, PRACH duration” is added in the RACH access configuration tables, e.g. Table 6.3.3.2-2, Table 6.3.3.2-3. However, for long sequence based PRACH preamble format, the value of the PRACH duration is set to “0” in the tables. This would cause confusion to readers and the value of “0” should be corrected as “-” to avoid confusion. 





Besides, in section 5.3.2 of TS 38.211, the symbol position l given by  , where  is the PRACH transmission occasion within the PRACH slot, numbered in increasing order from 0 to   within a RACH slot and  is given Tables 6.3.3.2-2 to 6.3.3.2-4. However, for long sequence in Table 6.3.3.2-2 and 6.3.3.2-3,  is given by “-”, which is no consistency to the short sequence and will cause confusion to readers.

Proposal 4: Replace the value of “0” to “-” in the last column of “, PRACH duration” for Preamble format 0, 1, 2 and 3 in Table 6.3.3.2-2, Table 6.3.3.2-3. Adopt the text proposal shown Appendix C.
Conclusion
Proposal 1: For FR2 and unpaired spectrum, introducing new RACH slot number with unequal slot interval. NR adopts PRACH configuration as shown in appendix A.
Proposal 2: Replace the WA for FR2 as follows:
· For FR2, for the Semi-static UL/DL configuration in RMSI, only PRACH occasions within the UL part and X part are valid as long as there is no RO overlapped with SSB/RMSI in this RACH slot
· UE is not expected to receive DL signals during any valid RACH occasion
· Note: In the UL/DL semi-static configuration, 0 UL slots and 0 UL symbols can be configured
[bookmark: _GoBack]Proposal 3: Adopt the TP in Appendix B to capture the description regarding whether additional preamble sequence are obtained from the root sequences with the consecutive logical indexes, when 64 preambles cannot be generated.

Proposal 4: Replace the value of “0” to “-” in the last column of “, PRACH duration” for Preamble format 0, 1, 2 and 3 in Table 6.3.3.2-2, Table 6.3.3.2-3. Adopt the text proposal shown Appendix C.

Appendix A: Random access configurations for FR2 and unpaired spectrum
	PRACH Configuration Index
	Preamble format
	SFN mod x  = y
	Slot number
	Starting symbol
	Number of PRACH slots within a 60kHz slot
	Number of time domain PRACH occasions within a RACH slot
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	0
	A1
	1
	0
	4,9,14,19,24,29,34,39
	0
	2
	6

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

	2
	A1
	1
	0
	24,29,34,39
	0
	2
	6

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

	4
	A1
	1
	0
	17,19,37,39
	0
	2
	6

	5
	A1
	1
	0
	17,19,37,39
	7
	1
	3

	6
	A1
	1
	0
	0,1,2,…,39
	0
	2
	6

	7
	A1
	1
	0
	0,1,2,…,39
	7
	1
	3

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

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

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

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

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

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

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

	15
	A1
	16
	0
	4,9,14,19,24,29,34,39
	0
	2
	6

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

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

	18
	A1
	8
	1
	3,7,11,15,19,23,27,31,35,39
	7
	1
	3

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

	20
	A1
	4
	1
	3,7,11,15,19,23,27,31,35,39
	7
	1
	3

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

	22
	A1
	2
	1
	3,7,11,15,19,23,27,31,35,39
	7
	1
	3

	23
	A1
	1
	0
	13, 15, 21, 23, 29, 31, 37, 39
	0
	1
	6

	24
	A1
	1
	0
	1,3,5,7,…,37,39
	7
	 1
	3

	25
	A1
	1
	0
	9, 11, 13, 15, 17, 19, 29, 31, 33, 35, 37, 39
	7
	2
	3

	26
	A1
	1
	0
	10, 11, 14, 15, 18, 19, 30, 31, 34, 35, 38, 39
	7
	2
	3

	27
	A1
	1
	0
	13, 14, 15, 29, 30, 31, 37, 38, 39
	7
	2
	3

	28
	A2
	1
	0
	4,9,14,19,24,29,34,39
	0
	2
	6

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

	30
	A2
	1
	0
	24,29,34,39
	0
	2
	3

	31
	A2
	1
	0
	24,29,34,39
	9
	1
	1

	32
	A2
	1
	0
	17,19,37,39
	0
	2
	3

	33
	A2
	1
	0
	17,19,37,39
	9
	1
	1

	34
	A2
	1
	0
	0,1,2,…,39
	0
	2
	3

	35
	A2
	1
	0
	0,1,2,…,39
	9
	1
	1

	36
	A2
	1
	0
	23,27,31,35,39
	0
	2
	3

	37
	A2
	1
	0
	23,27,31,35,39
	9
	1
	1

	38
	A2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	2
	3

	39
	A2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	9
	1
	1

	40
	A2
	1
	0
	1,3,5,7,…,37,39
	0
	2
	3

	41
	A2
	1
	0
	7,15,23,31,39
	0
	2
	3

	42
	A2
	1
	0
	7,15,23,31,39
	9
	1
	1

	43
	A2
	16
	0
	4,9,14,19,24,29,34,39
	0
	2
	3

	44
	A2
	16
	1
	3,7,11,15,19,23,27,31,35,39
	9
	1
	1

	45
	A2
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	3

	46
	A2
	8
	1
	3,7,11,15,19,23,27,31,35,39
	9
	1
	1

	47
	A2
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	3

	48
	A2
	4
	1
	3,7,11,15,19,23,27,31,35,39
	9
	1
	1

	49
	A2
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	3

	50
	A2
	2
	1
	3,7,11,15,19,23,27,31,35,39
	9
	1
	1

	51
	A2
	1
	0
	13, 15, 21, 23, 29, 31, 37, 39
	0
	1
	3

	52
	A2
	1
	0
	1,3,5,7,…,37,39
	9
	1
	1

	53
	A2
	1
	0
	9, 11, 13, 15, 17, 19, 29, 31, 33, 35, 37, 39
	9
	2
	1

	54
	A2
	1
	0
	10, 11, 14, 15, 18, 19, 30, 31, 34, 35, 38, 39
	9
	2
	1

	55
	A2
	1
	0
	13, 14, 15, 29, 30, 31, 37, 38, 39
	9
	2
	1

	56
	A3
	1
	0
	4,9,14,19,24,29,34,39
	0
	2
	6

	57
	A3
	1
	0
	4,9,14,19,24,29,34,39
	7
	1
	1

	58
	A3
	1
	0
	24,29,34,39
	0
	2
	2

	59
	A3
	1
	0
	24,29,34,39
	7
	1
	1

	60
	A3
	1
	0
	17,19,37,39
	0
	2
	2

	61
	A3
	1
	0
	17,19,37,39
	7
	1
	1

	62
	A3
	1
	0
	0,1,2,…,39
	0
	2
	2

	63
	A3
	1
	0
	0,1,2,…,39
	7
	1
	1

	64
	A3
	1
	0
	23,27,31,35,39
	0
	2
	2

	65
	A3
	1
	0
	23,27,31,35,39
	7
	1
	1

	66
	A3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	2
	2

	67
	A3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1
	1

	68
	A3
	1
	0
	1,3,5,7,…,37,39
	0
	2
	2

	69
	A3
	1
	0
	7,15,23,31,39
	0
	2
	2

	70
	A3
	1
	0
	7,15,23,31,39
	7
	1
	1

	71
	A3
	16
	0
	4,9,14,19,24,29,34,39
	0
	2
	2

	72
	A3
	16
	1
	3,7,11,15,19,23,27,31,35,39
	7
	1
	1

	73
	A3
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	2

	74
	A3
	8
	1
	3,7,11,15,19,23,27,31,35,39
	7
	1
	1

	75
	A3
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	2

	76
	A3
	4
	1
	3,7,11,15,19,23,27,31,35,39
	7
	1
	1

	77
	A3
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	2

	78
	A3
	2
	1
	3,7,11,15,19,23,27,31,35,39
	7
	1
	1

	79
	A3
	1
	0
	13, 15, 21, 23, 29, 31, 37, 39
	0
	1
	2

	80
	A3
	1
	0
	1,3,5,7,…,37,39
	7
	1
	1

	81
	A3
	1
	0
	9, 11, 13, 15, 17, 19, 29, 31, 33, 35, 37, 39
	7
	2
	1

	82
	A3
	1
	0
	10, 11, 14, 15, 18, 19, 30, 31, 34, 35, 38, 39
	7
	2
	1

	83
	A3
	1
	0
	13, 14, 15, 29, 30, 31, 37, 38, 39
	7
	2
	1

	84
	B1
	1
	0
	4,9,14,19,24,29,34,39
	2
	2
	6

	85
	B1
	1
	0
	4,9,14,19,24,29,34,39
	8
	1
	3

	86
	B1
	1
	0
	24,29,34,39
	2
	2
	6

	87
	B1
	1
	0
	24,29,34,39
	8
	1
	3

	88
	B1
	1
	0
	17,19,37,39
	2
	2
	6

	89
	B1
	1
	0
	17,19,37,39
	8
	1
	3

	90
	B1
	1
	0
	0,1,2,…,39
	2
	2
	6

	91
	B1
	1
	0
	0,1,2,…,39
	8
	1
	3

	92
	B1
	1
	0
	23,27,31,35,39
	2
	2
	6

	93
	B1
	1
	0
	23,27,31,35,39
	8
	1
	3

	94
	B1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	2
	6

	95
	B1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3

	96
	B1
	1
	0
	1,3,5,7,…,37,39
	2
	2
	6

	97
	B1
	1
	0
	7,15,23,31,39
	2
	2
	6

	98
	B1
	1
	0
	7,15,23,31,39
	8
	1
	3

	99
	B1
	16
	0
	4,9,14,19,24,29,34,39
	2
	2
	6

	100
	B1
	16
	1
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3

	101
	B1
	8
	1
	4,9,14,19,24,29,34,39
	2
	2
	6

	102
	B1
	8
	1
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3

	103
	B1
	4
	1
	4,9,14,19,24,29,34,39
	2
	2
	6

	104
	B1
	4
	1
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3

	105
	B1
	2
	1
	4,9,14,19,24,29,34,39
	2
	2
	6

	106
	B1
	2
	1
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3

	107
	B1
	1
	0
	13, 15, 21, 23, 29, 31, 37, 39
	2
	1
	6

	108
	B1
	1
	0
	1,3,5,7,…,37,39
	8
	1
	3

	109
	B1
	1
	0
	9, 11, 13, 15, 17, 19, 29, 31, 33, 35, 37, 39
	8
	2
	3

	110
	B1
	1
	0
	10, 11, 14, 15, 18, 19, 30, 31, 34, 35, 38, 39
	8
	2
	3

	111
	B1
	1
	0
	13, 14, 15, 29, 30, 31, 37, 38, 39
	8
	2
	3

	112
	B4
	1
	0
	4,9,14,19,24,29,34,39
	0
	2
	1

	113
	B4
	1
	0
	4,9,14,19,24,29,34,39
	2
	1
	1

	114
	B4
	1
	0
	24,29,34,39
	0
	2
	1

	115
	B4
	1
	0
	24,29,34,39
	2
	1
	1

	116
	B4
	1
	0
	17,19,37,39
	0
	2
	1

	117
	B4
	1
	0
	17,19,37,39
	2
	1
	1

	118
	B4
	1
	0
	0,1,2,…,39
	0
	2
	1

	119
	B4
	1
	0
	0,1,2,…,39
	2
	1
	1

	120
	B4
	1
	0
	23,27,31,35,39
	0
	2
	1

	121
	B4
	1
	0
	23,27,31,35,39
	2
	1
	1

	122
	B4
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	2
	1

	123
	B4
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1
	1

	124
	B4
	1
	0
	1,3,5,7,…,37,39
	0
	2
	1

	125
	B4
	1
	0
	7,15,23,31,39
	0
	2
	1

	126
	B4
	1
	0
	7,15,23,31,39
	2
	1
	1

	127
	B4
	16
	0
	4,9,14,19,24,29,34,39
	0
	2
	1

	128
	B4
	16
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	1

	129
	B4
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	1

	130
	B4
	8
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	1

	131
	B4
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	1

	132
	B4
	4
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	1

	133
	B4
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	1

	134
	B4
	2
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	1

	135
	B4
	1
	0
	13, 15, 21, 23, 29, 31, 37, 39
	0
	1
	1

	136
	B4
	1
	0
	1,3,5,7,…,37,39
	2
	1
	1

	137
	B4
	1
	0
	9, 11, 13, 15, 17, 19, 29, 31, 33, 35, 37, 39
	2
	2
	1

	138
	B4
	1
	0
	10, 11, 14, 15, 18, 19, 30, 31, 34, 35, 38, 39
	2
	2
	1

	139
	B4
	1
	0
	13, 14, 15, 29, 30, 31, 37, 38, 39
	2
	2
	1

	140
	A1/B1
	1
	0
	4,9,14,19,24,29,34,39
	2
	2
	6

	141
	A1/B1
	1
	0
	4,9,14,19,24,29,34,39
	8
	1
	3

	142
	A1/B1
	1
	0
	24,29,34,39
	2
	2
	6

	143
	A1/B1
	1
	0
	24,29,34,39
	8
	1
	3

	144
	A1/B1
	1
	0
	17,19,37,39
	2
	2
	6

	145
	A1/B1
	1
	0
	17,19,37,39
	8
	1
	3

	146
	A1/B1
	1
	0
	0,1,2,…,39
	2
	2
	6

	147
	A1/B1
	1
	0
	0,1,2,…,39
	8
	1
	3

	148
	A1/B1
	1
	0
	23,27,31,35,39
	2
	2
	6

	149
	A1/B1
	1
	0
	23,27,31,35,39
	8
	1
	3

	150
	A1/B1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	2
	6

	151
	A1/B1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3

	152
	A1/B1
	1
	0
	1,3,5,7,…,37,39
	2
	2
	6

	153
	A1/B1
	1
	0
	7,15,23,31,39
	2
	2
	6

	154
	A1/B1
	1
	0
	7,15,23,31,39
	8
	1
	3

	155
	A1/B1
	16
	0
	4,9,14,19,24,29,34,39
	2
	2
	6

	156
	A1/B1
	16
	1
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3

	157
	A1/B1
	8
	1
	4,9,14,19,24,29,34,39
	2
	2
	6

	158
	A1/B1
	8
	1
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3

	159
	A1/B1
	4
	1
	4,9,14,19,24,29,34,39
	2
	2
	6

	160
	A2/B2
	1
	0
	4,9,14,19,24,29,34,39
	2
	2
	3

	161
	A2/B2
	1
	0
	4,9,14,19,24,29,34,39
	6
	1
	2

	162
	A2/B2
	1
	0
	24,29,34,39
	2
	2
	3

	163
	A2/B2
	1
	0
	24,29,34,39
	6
	1
	2

	164
	A2/B2
	1
	0
	17,19,37,39
	2
	2
	3

	165
	A2/B2
	1
	0
	17,19,37,39
	6
	1
	2

	166
	A2/B2
	1
	0
	0,1,2,…,39
	2
	2
	3

	167
	A2/B2
	1
	0
	0,1,2,…,39
	6
	1
	2

	168
	A2/B2
	1
	0
	23,27,31,35,39
	2
	2
	3

	169
	A2/B2
	1
	0
	23,27,31,35,39
	6
	1
	2

	170
	A2/B2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	2
	3

	171
	A2/B2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	6
	1
	2

	172
	A2/B2
	1
	0
	1,3,5,7,…,37,39
	2
	2
	3

	173
	A2/B2
	1
	0
	7,15,23,31,39
	2
	2
	3

	174
	A2/B2
	1
	0
	7,15,23,31,39
	6
	1
	2

	175
	A2/B2
	16
	0
	4,9,14,19,24,29,34,39
	2
	2
	3

	176
	A2/B2
	16
	1
	3,7,11,15,19,23,27,31,35,39
	6
	1
	2

	177
	A2/B2
	8
	1
	4,9,14,19,24,29,34,39
	2
	2
	3

	178
	A2/B2
	8
	1
	3,7,11,15,19,23,27,31,35,39
	6
	1
	2

	179
	A2/B2
	4
	1
	4,9,14,19,24,29,34,39
	2
	2
	3

	180
	A3/B3
	1
	0
	4,9,14,19,24,29,34,39
	0
	2
	2

	181
	A3/B3
	1
	0
	4,9,14,19,24,29,34,39
	2
	1
	2

	182
	A3/B3
	1
	0
	24,29,34,39
	0
	2
	2

	183
	A3/B3
	1
	0
	24,29,34,39
	2
	1
	2

	184
	A3/B3
	1
	0
	17,19,37,39
	0
	2
	2

	185
	A3/B3
	1
	0
	17,19,37,39
	2
	1
	2

	186
	A3/B3
	1
	0
	0,1,2,…,39
	0
	2
	2

	187
	A3/B3
	1
	0
	0,1,2,…,39
	2
	1
	2

	188
	A3/B3
	1
	0
	23,27,31,35,39
	0
	2
	2

	189
	A3/B3
	1
	0
	23,27,31,35,39
	2
	1
	2

	190
	A3/B3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	2
	2

	191
	A3/B3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1
	2

	192
	A3/B3
	1
	0
	1,3,5,7,…,37,39
	0
	2
	2

	193
	A3/B3
	1
	0
	7,15,23,31,39
	0
	2
	2

	194
	A3/B3
	1
	0
	7,15,23,31,39
	2
	1
	2

	195
	A3/B3
	16
	0
	4,9,14,19,24,29,34,39
	0
	2
	2

	196
	A3/B3
	16
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	2

	197
	A3/B3
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	2

	198
	A3/B3
	8
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	2

	199
	A3/B3
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	2

	200
	C0
	1
	0
	4,9,14,19,24,29,34,39
	2
	2
	6

	201
	C0
	1
	0
	4,9,14,19,24,29,34,39
	8
	1
	3

	202
	C0
	1
	0
	24,29,34,39
	2
	2
	6

	203
	C0
	1
	0
	24,29,34,39
	8
	1
	3

	204
	C0
	1
	0
	17,19,37,39
	2
	2
	6

	205
	C0
	1
	0
	17,19,37,39
	8
	1
	3

	206
	C0
	1
	0
	0,1,2,…,39
	2
	2
	6

	207
	C0
	1
	0
	0,1,2,…,39
	8
	1
	3

	208
	C0
	1
	0
	23,27,31,35,39
	2
	2
	6

	209
	C0
	1
	0
	23,27,31,35,39
	8
	1
	3

	210
	C0
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	2
	6

	211
	C0
	1
	0
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3

	212
	C0
	1
	0
	1,3,5,7,…,37,39
	2
	2
	6

	213
	C0
	1
	0
	7,15,23,31,39
	2
	2
	6

	214
	C0
	1
	0
	7,15,23,31,39
	8
	1
	3

	215
	C0
	16
	0
	4,9,14,19,24,29,34,39
	2
	2
	6

	216
	C0
	16
	1
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3

	217
	C0
	8
	1
	4,9,14,19,24,29,34,39
	2
	2
	6

	218
	C0
	8
	1
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3

	219
	C0
	4
	1
	4,9,14,19,24,29,34,39
	2
	2
	6

	220
	C0
	4
	1
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3

	221
	C0
	2
	1
	4,9,14,19,24,29,34,39
	2
	2
	6

	222
	C0
	2
	1
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3

	223
	C0
	1
	0
	13, 15, 21, 23, 29, 31, 37, 39
	2
	1
	6

	224
	C0
	1
	0
	1,3,5,7,…,37,39
	8
	1
	3

	225
	C0
	1
	0
	9, 11, 13, 15, 17, 19, 29, 31, 33, 35, 37, 39
	8
	2
	3

	226
	C0
	1
	0
	10, 11, 14, 15, 18, 19, 30, 31, 34, 35, 38, 39
	8
	2
	3

	227
	C0
	1
	0
	13, 14, 15, 29, 30, 31, 37, 38, 39
	8
	2
	3

	228
	C2
	1
	0
	4,9,14,19,24,29,34,39
	2
	2
	2

	229
	C2
	1
	0
	4,9,14,19,24,29,34,39
	8
	1
	1

	230
	C2
	1
	0
	24,29,34,39
	2
	2
	2

	231
	C2
	1
	0
	24,29,34,39
	8
	1
	1

	232
	C2
	1
	0
	17,19,37,39
	2
	2
	2

	233
	C2
	1
	0
	17,19,37,39
	8
	1
	1

	234
	C2
	1
	0
	0,1,2,…,39
	2
	2
	2

	235
	C2
	1
	0
	0,1,2,…,39
	8
	1
	1

	236
	C2
	1
	0
	23,27,31,35,39
	2
	2
	2

	237
	C2
	1
	0
	23,27,31,35,39
	8
	1
	1

	238
	C2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	2
	2

	239
	C2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	8
	1
	1

	240
	C2
	1
	0
	1,3,5,7,…,37,39
	2
	2
	2

	241
	C2
	1
	0
	7,15,23,31,39
	2
	2
	2

	242
	C2
	1
	0
	7,15,23,31,39
	8
	1
	1

	243
	C2
	16
	0
	4,9,14,19,24,29,34,39
	2
	2
	2

	244
	C2
	16
	1
	3,7,11,15,19,23,27,31,35,39
	8
	1
	1

	245
	C2
	8
	1
	4,9,14,19,24,29,34,39
	2
	2
	2

	246
	C2
	8
	1
	3,7,11,15,19,23,27,31,35,39
	8
	1
	1

	247
	C2
	4
	1
	4,9,14,19,24,29,34,39
	2
	2
	2

	248
	C2
	4
	1
	3,7,11,15,19,23,27,31,35,39
	8
	1
	1

	249
	C2
	2
	1
	4,9,14,19,24,29,34,39
	2
	2
	2

	250
	C2
	2
	1
	3,7,11,15,19,23,27,31,35,39
	8
	1
	1

	251
	C2
	1
	0
	13, 15, 21, 23, 29, 31, 37, 39
	2
	1
	2

	252
	C2
	1
	0
	1,3,5,7,…,37,39
	8
	1
	1

	253
	C2
	1
	0
	9, 11, 13, 15, 17, 19, 29, 31, 33, 35, 37, 39
	8
	2
	1

	254
	C2
	1
	0
	10, 11, 14, 15, 18, 19, 30, 31, 34, 35, 38, 39
	8
	2
	1

	255
	C2
	1
	0
	13, 14, 15, 29, 30, 31, 37, 38, 39
	8
	2
	1



Appendix B: Text proposal of clarification for cyclic logical root sequence
---------------------------------- Start of Text Proposal ---------------------------------
[bookmark: _Toc500952677]6.3.3	Physical random-access channel
[bookmark: _Toc500952678]6.3.3.1	Sequence generation

The set of random-access preambles  shall be generated according to


from which the frequency-domain representation shall be generated according to




where  or  depending on the PRACH preamble format as given by Tables 6.3.3.1-1 and 6.3.3.1-2.




There are 64 preambles defined in each time-frequency PRACH occasion, enumerated in increasing order of first increasing cyclic shift  of a logical root sequence, and then in increasing order of the logical root sequence index, starting with the index obtained from the higher-layer parameter PRACHRootSequenceIndex. Additional preamble sequences, in case 64 preambles cannot be generated from a single root Zadoff-Chu sequence, are obtained from the root sequences with the consecutive logical indexes until all the 64 sequences are found. The logical root sequence order is cyclic: the logical index 0 is consecutive to 837 when  and is consecutive to 137 when . The sequence number  is obtained from the logical root sequence index according to Tables 6.3.3.1-3 and 6.3.3.1-4.

The cyclic shift  is given by



[bookmark: _Hlk498435570]where  is given by Tables 6.3.3.1-5 to 6.3.3.1-7, the higher-layer parameter restrictedSetConfig determines the type of restricted sets (unrestricted, restricted type A, restricted type B), and Tables 6.3.3.1-1 and 6.3.3.1-2 indicate the type of restricted sets supported for the different preamble formats. 
------------------------------------End of Text Proposal -------------------------------
Appendix C: Text proposal of section 5.3.2 for TS 38.211
---------------------------------- Start of Text Proposal ---------------------------------
<Unchanged parts omitted>



The starting position  of the PRACH preamble in a subframe (for ) or in a 60 kHz slot (for ) is given by 


 where

-	the subframe or 60 kHz slot is assumed to start at  ;

-	a timing advance value  shall be assumed;



-	 shall be assumed for , otherwise it is given by 

and the symbol position  is given by


where 

-	 is given by the parameter “starting symbol” in Tables 6.3.3.2-2 to 6.3.3.2-4;



-	 is the PRACH transmission occasion within the PRACH slot, numbered in increasing order from 0 to  within a RACH slot where  is given Tables 6.3.3.2-2 to 6.3.3.2-4 for short sequences and fixed to 1 for long sequences;


-	 is given by Tables 6.3.3.2-2 to 6.3.3.2-4 for short sequences; is fixed to 0 for long sequences.
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------
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