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Background

[bookmark: _Toc492918225]This document summarizes the submitted contributions for RAN1#93 for AI 7.1.1.4.1, "Remaining details on PRACH formats".
Let us focus on the basic and essential issues to be able to finalize the PRACH format agenda item for R15. The key issues are listed below:
· WA: Handling of Semi-static UL/DL configuration in RMSI
· Gap after DL signal for SCS = 120kHz
· Agree on WA
· Remaining details on RACH configuration table for unpaired spectrum, FR1
· Remaining details on RACH configuration table for unpaired spectrum, FR2
· Text proposals for 38.211 and 38.213
· Other key issues (single company proposals)

Handling of Semi-static UL/DL configuration in RMSI

In RAN1#92bis meeting we made the following agreement and WA on the handling of Semi-static UL/DL configuration in RMSI and collision between RACH occasion and DL part:
	Agreements:
· For both FR1 and FR2, the previous working assumption is replaced with the following working assumption 
· Note: The value with yellow background is not final
· 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, and it is more than at least N symbols after DL part and/or the last symbol of an SSB.
· N = 0 for Msg1 SCS = 1.25kHz, 5kHz 
· N = 2 for Msg1 SCS = 15kHz
· N = 2 for Msg1 SCS = 30kHz
· N = 2 for Msg1 SCS = 60kHz 
· N = 2 or 3 for Msg1 SCS = 120kHz
· Note for format B4, N = 0 irrespectively of Msg1 SCS
· UE is not expected to receive DL signals during any valid RACH occasion
· The SSB to RO association pattern period shall repeat at most every 160 ms
· If there are leftover ROs after an integer number of SSB to RO association period(s) within the SSB to RO association pattern period. Those leftover ROs are invalid. 
· 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



Gap between DL part and/or the last symbol of an SSB 
Key Issue 1: 
The following table summarizes the view regarding the gap between the DL part and/or the last symbol of an SSB for SCS = 120kHz. A majority of the companies propose to use N = 2.
	Company
	N = 2 or 3 for Msg1 SCS = 120kHz

	Docomo
	2

	LGE
	2

	Ericsson
	2

	ZTE
	2

	Nokia
	3

	InterDigital
	3

	CMCC
	2

	Qualcomm
	2 for smaller cells
3 for larger cells



Proposal: N = 2 for Msg1 SCS = 120kHz

	Company
	Support or not support

	CMCC
	Support

	
	

	
	




Potential updates/clarifications of the current WA
Key Issue 2: 
Three alternative proposals to clarify the WA have been proposed:
Note in section 5.1 and 5.2 there are two TPs from Huawei and CMCC proposing updates in 38.213 where description of the WA is captured. Feature lead proposal is that we discuss the WA and focus on a final wording in 38.213.
Alt1 (CMCC):
· For both FR1 and FR2, 
· For the Semi-static UL/DL configuration in RMSI, PRACH occasions in the UL part are always valid, and 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, and it is at least N symbols after DL part and/or the last symbol of an SSB.
· N = 0 for Msg1 SCS = 1.25kHz, 5kHz 
· N = 2 for Msg1 SCS = 15kHz
· N = 2 for Msg1 SCS = 30kHz
· N = 2 for Msg1 SCS = 60kHz 
· N = 2 for Msg1 SCS = 120kHz
· Note for format B4, N = 0 irrespectively of Msg1 SCS
· UE is not expected to receive DL signals during any valid RACH occasion and N symbols before valid RO occasions
· The SSB to RO association pattern period shall repeat at most every 160 ms
· If there are leftover ROs after an integer number of SSB to RO association period(s) within the SSB to RO association pattern period. Those leftover ROs are invalid. 
· Note: In the UL/DL semi-static configuration, 0 UL slots and 0 UL symbols can be configured
Motivation for Alt1:
Note that the motivation of introducing N symbols between the DL/SSB and the valid RO(s) is to provide gap between DL and UL transmission. Therefore, base station should not make any DL transmission and UE is not expected to receive DL signal during the N symbols. Hence, it should be clarified that UE is not expected to receive DL signals during N symbols before the valid RO.   

Alt2 (Docomo): 
· If a UE is provided tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationCommon2 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, and it is at least N symbols after DL part and/or the last symbol of an SSB.
· N = 0 for Msg1 SCS = 1.25kHz, 5kHz 
· N = 2 for Msg1 SCS = 15kHz
· N = 2 for Msg1 SCS = 30kHz
· N = 2 for Msg1 SCS = 60kHz 
· N = 2 or 3 for Msg1 SCS = 120kHz
· Note for format B4, N = 0 irrespectively of Msg1 SCS
· UE is not expected to receive DL signals during any valid RACH occasion
· The SSB to RO association pattern period shall repeat at most every 160 ms
· If there are leftover ROs after an integer number of SSB to RO association period(s) within the SSB to RO association pattern period. Those leftover ROs are invalid. 
· Note: In the UL/DL semi-static configuration, 0 UL slots and 0 UL symbols can be configured
Motivation for Alt2:
Current working assumption describes “For the Semi-static UL/DL configuration in RMSI, …”, but RMSI would not be transmitted on PSCell and SCell. We should clarify whether the handling rule is applied for PSCell and SCell or not. If the handling rule is applied only for PCell, the number of ROs may be different between PCell and PSCell/SCell. However, a cell can be interpreted as PCell for a UE and as PSCell/SCell for another UE, and then different UEs have different SSB to RO mapping. It does not work considering analogue BF for FR2, since there are no sufficient configuration entries which enable exclusive location of ROs between PCell UEs and PSCell/SCell UEs for a TDD configuration pattern. Thus, the same handling rule as for PCell should be applied for PSCell and SCell. 
Also, the current specification describes “If a UE is provided higher layer parameter tdd-UL-DL-ConfigurationCommon, or is also provided higher layer parameter tdd-UL-DL-ConfigurationCommon2,” as condition on the handling rule for the gap symbols in Section 8.1 in TS 38.213 as following [2]. tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationCommon2 in ServingCellConfigCommon are indicated also for PSCell and SCell. Therefore, the same handling rule in this section is applied for PSCell and SCell based on current specification.
	


If a UE is provided higher layer parameter tdd-UL-DL-ConfigurationCommon, or is also provided higher layer parameter tdd-UL-DL-ConfigurationCommon2, valid PRACH occasions are ones that include uplink symbols or flexible symbols that start at least symbols after a last downlink symbol or a last SS/PBCH block transmission symbol where  is provided in Table 8.2-2 as a function of the preamble subcarrier spacing value. For preamble format B4 [4, TS 38.211], .  



From the UE implementation point of view, since UE just applies the same handling rule for PCell and PSCell/SCell based on tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationCommon2 indicated in RMSI or ServingCellConfigCommon, UE implementation should be easier.
Alt3 (ZTE):
Proposal 2: Delete the “N = 0 for Msg1 SCS = 1.25kHz, 5kHz” and “Note for format B4, N = 0 irrespectively of Msg1 SCS” in the previous meeting agreement. 
Motivation for Alt3:
For N=0 when SCS=1.25/5KHz or B4 format, we think the zero is not clear here. We all know in this case, the gNB will schedule some blank symbols as the gap in the slot just before the RACH slot, but N=0 may mislead the implementer not considering the implementation issue. So we propose to delete the description of N=0 and leave it as an implementation issue.


The above alternatives need some offline discussion in order to find one single proposal that we can agree upon. 
RACH configuration table for FR1

Long sequences
Key Issue 3:
There are two main alternatives to confirm the WA for the long sequences for FR1 and unpaired spectrum

Alt1 (ZTE):  Confirm the WA for format 0-3 for unpaired spectrum in FR1.
Alt2 (LGE): Confirm the WA for format 1 and 2, and make the following updates for format 0 and 3:
· x=1,y=0,subframe={{3},{4},{8},{9},{4,9},{3,4},{8,9},{3,4,9},{4,8,9},{7,8,9}, {3,4,8,9},{1,3,5,7,9}}
· The number of entries for PRACH preamble format 0 and 3 is ‘36’ (=18+18). The reduced entries are used to indicate for short sequence based PRACH preamble formats.
	Company
	Alt1 or Alt2

	CMCC
	According to the contributions, it seems that both LGE and Ericsson want to add some entries of short PRACH for FR1 unpaired spectrum. 
If some long PRACH entries are to be deleted to make rooms for short PRACH, we prefer to remove following subframe combinations for format 0 and 3
{3,4,8},{6,7,8,9},{1,4,6,9}
The other subframes which LGE propose to delete, such as {1},{2},{5},{6},{7}, can be kept if there is no need to delete so many entries for long sequence. The rationale behind this is that {1}{2}work well when the SSB is configured in the second half of the frame, and {5}{6}{7} works well when the SSBs are in the first half of the frame. This give some flexibilities to the network, since some sites can place their SSB in the first half and some in the second of the frame, reducing inter-cell interference.

	
	

	
	



Short sequences
Key Issue 4:
LGE propose to change the starting OFDM symbol, thus we have two alternatives to consider:

Alt1: Confirm the current WA on starting OFDM symbol number for all formats using short sequences in FR1 and unpaired spectrum

Alt2 (LGE): Confirm the current WA on starting OFDM symbol number for all formats using short sequences in FR1 and unpaired spectrum with the following updates:

· For format A1, A2 and A3 in RACH configuration table for FR1 and TDD, the index ‘7’ and ‘9’ change into the index ‘8’. 
· For format A2/B2 in RACH configuration table for FR1 and TDD, the index ‘0’ changes into the index ‘2’.
	Company
	Alt1 or Alt2

	CMCC
	Alt1. Changing to Alt2 will lead to less ROs for A1/A3 within the slot.

	
	

	
	



Key Issue 5: (discussed if agreed to delete some entries for format 0 & 3)
Two companies have proposed some new entries in the FR1 table. 
	LGE: If confirmed that entries for format 0 & 3 are deleted, then use those entries as:
· Adopt more entries (e.g. total 19 entries) for PRACH preamble format A2, B4, A1/B1, A2/B2, A3/B4.
· For format A2 and B4, define each two entries which are defined for other formats.
	　
	A2
	2
	1
	2,3,4,7,8,9
	0
	1
	3
	4

	　
	A2
	2
	1
	7,9
	0
	1
	3
	4


(a) For format A2
	　
	B4
	2
	1
	9
	0
	1
	1
	12

	　
	B4
	1
	0
	9
	0
	1
	1
	12


(b) For format B4

· For format A1/B1, A2/B2 and A3/B3, define the configuration for long period (i.e. 160ms, 80ms, 40ms). And introduce more entries which are defined for other formats.
	　
	A1/B1
	16
	1
	9
	2
	2
	6
	2

	　
	A1/B1
	8
	1
	9
	2
	2
	6
	2

	　
	A1/B1
	4
	1
	9
	2
	1
	6
	2

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

	　
	A1/B1
	1
	0
	3,4,8,9
	2
	1
	6
	2


(c) For format A1/B1
	　
	A2/B2
	16
	1
	9
	2
	2
	3
	4

	　
	A2/B2
	8
	1
	9
	2
	2
	3
	4

	　
	A2/B2
	4
	1
	9
	2
	1
	3
	4

	　
	A2/B2
	2
	1
	2,3,4,7,8,9
	2
	1
	3
	4

	　
	A2/B2
	2
	1
	7,9
	2
	1
	3
	4


(d) For format A2/B2
	　
	A3/B3
	16
	1
	9
	0
	2
	2
	6

	　
	A3/B3
	8
	1
	9
	0
	2
	2
	6

	　
	A3/B3
	4
	1
	9
	0
	2
	2
	6

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

	　
	A3/B3
	1
	0
	3,4,8,9
	0
	1
	2
	6


(e) For format A3/B3

Key Issue 6:
Ericsson propose to modify some entries for format B4, so we have the following alternatives to consider:
Alt1: Confirm the current WA for format B4
Alt2: (Ericsson): Confirm the WA with the following updates:

Table 3. Resulting RACH Configuration Table for format B4 for FR1 Unpaired Spectrum
	PRACH
Configuration 
Index
	Preamble format
	[image: ]
	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	[image: ],
number of time-domain PRACH occasions within a RACH slot
	[image: ],
PRACH duration

	
	
	[image: ]
	[image: ]
	
	
	
	
	

	154
	B4
	21
	10
	2,,4,7,8,9
	0
	1
	1
	12

	155
	B4
	21
	10
	8,1
	0
	21
	1
	12

	156
	B4
	21
	10
	7,9
	20
	1
	1
	12

	158
	B4
	21
	10
	4,9
	0
	21
	1
	12

	162
	B4
	1
	0
	8,97
	0
	2
	1
	12



	Company
	Alt1 or Alt2

	CMCC
	154,155,156,158,162 are all very import entries for 20 ms RO period and should not be removed.
According to our understanding, Ericsson’s proposal of adding RO configurations with a single RO subframe within 10ms (such as {2} {7} in the table above) is to align the UL resource of NR and TD-LTE when they coexist, and put the ROs within NR UL resource. However, even for this case, the RO positions of NR can be aligned with TD-LTE UL by shifting subframes, as shown in the figure below. Therefore, as long as we have one configuration with a single RO subframe within 10ms (now we have subframe 9), it can be shifted to align with TD-LTE UL.



If it is really necessary to add above entries for B4, and some entries of format 0 and 3 can be removed and make some extra rooms, maybe these entries can be added without removing B4 with 20ms  RO period.

	
	

	
	



RACH configuration table for FR2

In RAN1#92bis, the working assumption for FR2 RACH configuration table (Table 6.3.3.2-4 in TS 38.211) was updated. The following entries are not finalized in the table:  
	PRACH
Config. 
Index
	Preamble format
	[image: ]
	Slot number
	Starting symbol
	[bookmark: _Hlk513541635]Number of PRACH slots within a 60 kHz slot
	[image: ],
number of time-domain PRACH occasions within a PRACH slot
	[image: ],
PRACH duration

	
	
	[image: ]
	[image: ]
	
	
	
	
	

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

	22
	A1
	1
	0
	7,15,23,31,39
	0
	1
	6
	2

	37
	A2
	2
	1
	7,15,23,31,39
	0
	2
	3
	4

	47
	A2
	1
	0
	7,15,23,31,39
	0
	1
	3
	4

	75
	A3
	1
	0
	7,15,23,31,39
	0
	1
	2
	6

	78
	A3
	1
	0
	7,15,23,31,39 or 9,11,13
	2
	1
	2
	6

	104
	B1
	1
	0
	7,15,23,31,39
	2
	1
	6
	2

	123
	B4
	2
	1
	7,15,23,31,39
	2
	2
	1
	12

	127
	B4
	1
	0
	19,39
	2
	[1 or 2]
	1
	12

	133
	B4
	1
	0
	7,15,23,31,39
	0
	[1 or 2]
	1
	12

	135
	B4
	1
	0
	23,27,31,35,39
	2
	[1 or 2]
	1
	12

	138
	B4
	1
	0
	4,9,14,19,24,29,34,39
	2
	[1 or 2]
	1
	12

	141
	B4
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	[1 or 2]
	1
	12

	144
	C0
	16
	1
	4,9,14,19,24,29,34,39
	0
	[1 or 2]
	7
	2

	146
	C0
	8
	1
	4,9,14,19,24,29,34,39
	0
	[1 or 2]
	7
	2

	152
	C0
	2
	1
	7,15,23,31,39
	0
	2
	7
	2

	163
	C0
	1
	0
	7,15,23,31,39
	0
	1
	7
	2

	181
	C2
	2
	1
	7,15,23,31,39
	2
	2
	2
	6

	191
	C2
	1
	0
	7,15,23,31,39
	2
	[1 or 2]
	2
	6

	193
	C2
	1
	0
	23,27,31,35,39
	7
	[1 or 2]
	1
	6

	195
	C2
	1
	0
	4,9,14,19,24,29,34,39
	7
	[1 or 2]
	1
	6

	198
	C2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	[1 or 2]
	1
	6



FR2 table
Key Issue 7:
Based on the proposals submitted to this meeting. The following changes are proposed to be used to kick off the discussion, note that there is consensus for several of the entries.
Legend: 
· Green, seems to be a clear consensus
· Blue: Majority view

	PRACH
Config. 
Index
	Preamble format
	[image: ]
	Slot number
	Starting symbol
	Number of PRACH slots within a 60 kHz slot
	[image: ],
number of time-domain PRACH occasions within a PRACH slot
	[image: ],
PRACH duration

	
	
	[image: ]
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	8
	A1
	2
	1
	7,15,23,31,39
	0
	2
	6
	2

	22
	A1
	1
	0
	7,15,23,31,39
	0
	1
	6
	2

	37
	A2
	2
	1
	7,15,23,31,39
	0
	2
	3
	4

	47
	A2
	1
	0
	7,15,23,31,39
	0
	1
	3
	4

	75
	A3
	1
	0
	7,15,23,31,39
	0
	1
	2
	6

	78
	A3
	1
	0
	7,15,23,31,39 or 9,11,13
	2
	1
	2
	6

	104
	B1
	1
	0
	7,15,23,31,39
	2
	1
	6
	2

	123
	B4
	2
	1
	7,15,23,31,39
	2
	2
	1
	12

	127
	B4
	1
	0
	19,39
	2
	1
	1
	12

	133
	B4
	1
	0
	7,15,23,31,39
	0
	1
	1
	12

	135
	B4
	1
	0
	23,27,31,35,39
	2
	2
	1
	12

	138
	B4
	1
	0
	4,9,14,19,24,29,34,39
	2
	2
	1
	12

	141
	B4
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	2
	1
	12

	144
	C0
	16
	1
	4,9,14,19,24,29,34,39
	0
	2
	7
	2

	146
	C0
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	7
	2

	152
	C0
	2
	1
	7,15,23,31,39
	0
	2
	7
	2

	163
	C0
	1
	0
	7,15,23,31,39
	0
	1
	7
	2

	181
	C2
	2
	1
	7,15,23,31,39
	2
	2
	2
	6

	191
	C2
	1
	0
	7,15,23,31,39
	2
	1
	2
	6

	193
	C2
	1
	0
	23,27,31,35,39
	7
	1
	1
	6

	195
	C2
	1
	0
	4,9,14,19,24,29,34,39
	7
	1
	1
	6

	198
	C2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1
	1
	6



	Company
	Comments

	CMCC
	The number of PRACH slots within a 60 KHz slot of entries 127, 133 and 193 should be set as 2, since
1. For 127, if the slot number is 1, there is only 2 RO within 10 ms. Therefore, even with 16 RO periods, there is only 32 ROs to map all the SSBs. 
2. 133 is a very important entry for DL-UL period of 2ms. With the slot number of 1, there is only 8 entries within 20 ms (Within the first 10 ms, the ROs in 7 and 15 might be invalid due to SSB). Therefore, a total of 160 ms is needed to map 64 SSB, causing significant delay. With the slot number of 2, 80 ms should be enough for mapping (3*2 in the first 10ms and 5*2 in the second, total 16 ROs within 20 ms)
Same reason stands for 193

	
	

	
	



Additional proposed changes/updates to the FR2 table
Key Issue 8:

Ericsson have proposed to update some of the entries:
Alt1: Keep the current WA
Alt2 (Ericsson): Make the following updates for format A3 and B4
Table 4. Proposed RACH configuration table for format A3 for FR2 unpaired spectrum
	PRACH Configuration Index
	Preamble format
	nSFN mod x  = y
	Slot number (SCS=60kHz)
	Starting symbol
	Number of PRACH slots within a 60 kHz slot
	Number of time domain PRACH occasions within a RACH slot

	
	
	[image: ]
	[image: ]
	
	
	
	

	58
	A3
	41
	10
	4,9,14,19,24,29,34,39 9,11,13
	02
	21
	2

	67
	A3
	21
	10
	4,9,14,19,24,29,34,39 3,5,7,9,11,13
	0
	21
	2



Table 5. Proposed RACH configuration table for format B4 for FR2 unpaired spectrum
	PRACH Configuration Index
	Preamble format
	nSFN mod x  = y
	Slot number (SCS=60kHz)
	Starting symbol
	Number of PRACH slots within a 60 kHz slot
	Number of time domain PRACH occasions within a RACH slot
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	128
	B4
	1
	0
	3,5,7,9,11,13
	02
	1
	1

	136
	B4
	1
	0
	3,5,7,9,11,13,15,17,19,21,23,25
	2
	1
	1

	133
	B4
	1
	0
	7,15,23,31,39 9,11,13,15,17,19
	0
	1 or 2
	1

	119
	B4
	81
	1,20
	9,19,29,39 3,5,7,9,11,13,15,17,19,21,23,25
	0
	2
	1



	Company
	Alt1 or Alt2

	CMCC
	We are Ok with the change of 128 and 136, but the others should be kept unchanged

	
	

	
	



Key Issue 9:

LGE proposes that for format A1, A2, A3 and C2 in RACH configuration table for FR2 and TDD, the starting symbol ‘5’ and ‘7’ change into starting symbol ‘8’.
Alt1: Keep the current values for starting symbol
Alt2: For format A1, A2, A3, C2 change the starting symbol from 5 and 7 to 8
	Company
	Alt1 or Alt2

	CMCC
	Alt1, changing to Alt2 means less ROs

	
	

	
	




Text proposals
TP for clarification of valid ROs (TS 38.213), Huawei
	


If a UE is provided higher layer parameter tdd-UL-DL-ConfigurationCommon, or is also provided higher layer parameter tdd-UL-DL-ConfigurationCommon2, valid PRACH occasions are ones that include uplink symbols or flexible symbols that start at least symbols after a last downlink symbol or a last SS/PBCH block transmission symbol where  is provided in Table 8.2-2 as a function of the preamble subcarrier spacing value. For preamble format B4 [4, TS 38.211], .  




According to the specification above, all the ROs locating after the downlink symbol or SS/PBCH block are valid as long as the guard period is at least , even though they are in different RACH slots. ROs preceding a SS/PBCH block in one RACH slot are invalid is not correctly captured, as illustrated in Figure 1(a). According to the agreement, only ROs 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, and it is at least symbols after DL part and/or the last symbol of an SSB, as illustrated in Figure 1(b).
[bookmark: _GoBack][image: ]
Figure 1. Illustration of valid ROs (guard periods are omitted)
Proposal 1: Correctly capture the agreement and adopt the Text Proposal in Appendix A for TS 38.213.

------------------------------------------ Start of Text Proposal ----------------------------------------------
8.1	Random access preamble
---------------------------------------- Unchanged parts omitted --------------------------------------------




If a UE is provided higher layer parameter tdd-UL-DL-ConfigurationCommon, or is also provided higher layer parameter tdd-UL-DL-ConfigurationCommon2, valid PRACH occasions are ones that include uplink symbols or flexible symbols that start at least symbols after a last downlink symbol or a last SS/PBCH block transmission symbol only PRACH occasions within the uplink symbols or flexible symbols are valid as long as it does not precede or collide with an SS/PBCH block in the RACH slot, and it is at least  symbols after a downlink symbol and/or the last symbol of an SS/PBCH block, where  is provided in Table 8.1-2 as a function of the preamble subcarrier spacing value. For preamble format B4 [4, TS 38.211], .  


Table 8.1-2:  values for different preamble subcarrier spacing configurations 
	Preamble subcarrier spacing
	


	1.25 kHz or 5 kHz
	0

	15 kHz or 30 kHz or 60 kHz
	2

	120 kHz
	2 or 3


---------------------------------------- Unchanged parts omitted --------------------------------------------
-------------------------------------------- End of Text Proposal ---------------------------------------------
TP for valid ROs (CMCC)
According to current agreement, the RO is valid as long as it does not precede or collide with an SSB in the RACH slot. However, in the current spec., the restriction where SSB mentioned above should be the one contained in the RACH slot is not mentioned. Therefore, together with the proposals above, a TP is proposed as below.
-----------Text Proposal--------
38.213 Section 8.1
<Unchanged parts>



If a UE is provided higher layer parameter tdd-UL-DL-ConfigurationCommon, or is also provided higher layer parameter tdd-UL-DL-ConfigurationCommon2, valid PRACH occasions are ones that are all included in uplink symbols or ones that include uplink symbols orflexible symbols that start at least symbols after a last downlink symbol or or and a last SS/PBCH block transmission symbol in the PRACH slot where  is provided in Table 8.2-2 as a function of the preamble subcarrier spacing value. For preamble format B4 [4, TS 38.211], .  

UE does not expect to monitor PDCCH or receive SS/PBCH block, CSI-RS or PDSCH in any valid PRACH occasions or in the  symbols before valid PRACH occasions.

Section 11.1
<Unchanged parts>
For a set of symbols of a slot indicated to a UE by higher layer parameter prach-ConfigurationIndex in RACH-ConfigCommon for PRACH transmissions, and the set of symbols are valid PRACH occasions as described in Subclause 8.1, the UE does not receive PDSCH or CSI-RS in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect the set of symbols of the slot to be indicated as downlink by higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, or tdd-UL-DL-ConfigDedicated. 

TP regarding RACH configuration for handover
Three companies have submitted proposals regarding relative timing assumption for handover purpose, Intel also give a text proposals similar to what is specified in LTE.
LGE: 
· In paired spectrum case, gNB provides SFN information (e.g. SFN offset between serving cell and target cell) to UE via handover command.
· In unpaired spectrum case, it is assumed that gNBs are tightly synchronized within 2.5ms, and the same SFN is applied for the target cell.

Huawei: 
For 3GHz and below, since the 1bit half frame indication is already signaled implicitly by the DMRS of PBCH, if absolute value 5ms of the relative time difference between the current frame i in the source cell and the target cell can be assumed by UE, UE does not need to read the PBCH contents for handover. For 3-6GHz, a tighter requirement, 2.5ms, is needed due to 1bit half frame indication is in PBCH contents. On the other hand, since there are many network deployment scenarios, indication of whether network satisfies the 5ms/2.5ms offset requirement could be considered to release the requirement for network.
For above 6GHz, note that there are only TDD bands and we have proposed that UE assumes that the SFN is aligned among cells of the same carrier frequency in [1].

Intel:
In LTE, we have the following sentence for RACH formats in TS 36.211 [3].

	--------- In Section 5.7.1 ------------


For PRACH configurations 0, 1, 2, 15, 16, 17, 18, 31, 32, 33, 34, 47, 48, 49, 50 and 63 the UE may for handover purposes assume an absolute value of the relative time difference between radio frame  in the current cell and the target cell of less than .
---------


For frame structure type 2 with PRACH configuration indices 0, 1, 2, 20, 21, 22, 30, 31, 32, 40, 41, 42, 48, 49, 50, or with PRACH configuration indices 51, 53, 54, 55, 56, 57 in UL/DL configuration 3, 4, 5, the UE may for handover purposes assume an absolute value of the relative time difference between radio frame in the current cell and the target cell is less than.
----------------------------------------










There are some differences for the detection of radio frame boundary in NR compared to LTE, which is that NR system defines half frame bit. In case of , the half frame bit is included in the PBCH DMRS, where UE can know the radio frame boundary before actual decoding of PBCH: UE anyway need to detect the PBCH DMRS for identifying SSB index. However, in case of   or , the half frame bit is included in the PBCH payload, where UE can just know the half radio frame boundary before actual decoding of PBCH. Therefore, if , UE may assume an absolute value of the relative time difference between radio frame  in the current cell and the target cell of less than  for handover purposes if the PRACH periodicity is larger than 10ms. Otherwise, UE may assume an absolute value of the relative time difference of less than  for all PRACH configuration.


Relevant text proposal for 38.211 is proposed as given below.	


-------------- Text proposal for 38.211 ---------------------------

[bookmark: _Toc510519344]6.3.3.2	Mapping to physical resources
The preamble sequence shall be mapped to physical resources according to





where  is an amplitude scaling factor in order to conform to the transmit power specified in [5, TS38.213], and  is the antenna port. Baseband signal generation shall be done according to clause 5.3 using the parameters in Table 6.3.3.1-1 or Table 6.3.3.1-2 with  given by Table 6.3.3.2-1.
Random access preambles can only be transmitted in the time resources given by the higher-layer parameter PRACHConfigurationIndex according to Tables 6.3.3.2-2 to 6.3.3.2-4 and depends on FR1 or FR2 and the spectrum type as defined in [8, TS38.104]. 


[bookmark: _Hlk508280483]Random access preambles can only be transmitted in the frequency resources given by parameter prach-FDM. The PRACH frequency resources , where M equals the higher-layer parameter prach-FDM, are numbered in increasing order within the initial active uplink bandwidth part during initial access, starting from the lowest frequency. Otherwise,  are numbered in increasing order within the active uplink bandwidth part, starting from the lowest frequency.
For the purpose of slot numbering in the tables, the following subcarrier spacing shall be assumed:

-	 for PRACH preamble formats 0 – 3


-	 for PRACH preamble formats A1, A2, A3, B1, B2, B3, B4, C0, C2 where  is the configured PRACH subcarrier spacing.
If  is equal to 4, for PRACH configurations in which  is not equal to 1 in Tables 6.3.3.2-2 and 6.3.3.2-3, the UE may for handover purposes assume an absolute value of the relative time difference between radio frame  in the current cell and the target cell of less than .
If  is equal to 4, for PRACH configurations in which  is equal to 1 in Tables 6.3.3.2-2 and 6.3.3.2-3 and the mapping period in Table 8.1-1 of [38.213] is not equal to 1, the UE may for handover purposes assume an absolute value of the relative time difference between radio frame  in the current cell and the target cell of less than .
If  is larger than 4, the UE may for handover purposes assume an absolute value of the relative time difference between radio frame  in the current cell and the target cell of less than .

--------------------------------------------------------------------

TP on PRACH on SUL (Nokia)
The operation of PRACH on SUL is not covered in 38.213 [3]. The following agreements are not included:
Agreements: (RAN1#90 Prague) [2]
· For NR UE initial access based on RACH configuration for an SUL carrier 
· RACH configuration for the SUL carrier is broadcasted in RMSI
· The configuration information for the SUL carrier is sufficient for UEs to complete RACH procedure via only that SUL carrier
· In particular the configuration information includes all necessary power control parameters
· The configuration information for the SUL carrier includes a threshold. The UE selects that SUL carrier for initial access if and only if the RSRP measured by the UE on the DL carrier where the UE receives RMSI is lower than the threshold
· If the UE starts its RACH procedure on the SUL carrier, then the RACH procedure is completed with all uplink transmission taking place on that carrier

[bookmark: _Hlk513727887]In RAN1#91 [3], the threshold is defined as: RSRP-ThresholdSUL
************************************* Start TS 38.213******************************************
[bookmark: _Ref491452917][bookmark: _Toc510987646]8.1	Random access preamble
Physical random access procedure is triggered upon request of a PRACH transmission by higher layers or by a PDCCH order. A configuration by higher layers for a PRACH transmission includes the following: 
-	A configuration for PRACH transmission [4, TS 38.211]. 

-	A preamble index, a preamble subcarrier spacing, , a corresponding RA-RNTI, and a PRACH resource. 
-  A threshold, RSRP-ThresholdSUL, based on the RSRP to select the SUL carrier or the normal UL carrier.

The UE measures the RSRP on the DL carrier where the UE receives the RMSI, the UE selects the SUL carrier for initial access if and only if the RSRP measured is lower than the threshold RSRP-ThresholdSUL. A preamble is transmitted using the selected PRACH format with transmission power , as described in Subclause 7.4, on the indicated PRACH resource.
************************************* End TS 38.213 *****************************************
TP for slot configuration in 38.213, section 11.1 (Docomo)
Although the handling rule when ROs collide with DL part is described in Section 11.1 in TS 38.213, the description of condition on the handling rule is “For a set of symbols of a slot that are indicated to a UE as downlink by higher layer parameters tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationCommon2, or tdd-UL-DL-ConfigDedicated.” As for PRACH, the situation is different from PUSCH, PUCCH or SRS, and we should consider PRACH for initial access where UE cannot obtain tdd-UL-DL-ConfigDedicated. Then, SSB to RO mapping interpreted by idle UE and connected UE may be different, which is similar as the above issue between PCell and PSCell/SCell. Thus, UE should consider the handling rule based on only tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationCommon2. Based on above, we propose the following TP. The TP also includes removal of the description inconsistent with the current working assumption.

Proposal 4: Adopt the following TP in TS 38.213.
	[bookmark: _Toc510987672][bookmark: _Ref500831375]11.1	Slot configuration
 (Unchanged parts omitted)
For a set of symbols of a slot that are indicated to a UE as downlink by higher layer parameters tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationCommon2, or tdd-UL-DL-ConfigDedicated, when provided to the UE, the UE does not transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot.
For a set of symbols of a slot that are indicated to a UE as downlink by higher layer parameters tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationCommon2, when provided to the UE, the UE does not transmit PRACH in the set of symbols of the slot.
For a set of symbols of a slot that are indicated to a UE by higher layer parameter ssb-PositionsInBurst in SystemInformationBlockType1 or ssb-PositionsInBurst in ServingCellConfigCommon, when provided to the UE, for reception of SS/PBCH blocks, the UE does not transmit PUSCH, PUCCH, PRACH in the slot if a transmission would overlap with any symbol from the set of symbols and the UE does not transmit SRS in the set of symbols of the slot. The UE does not expect the set of symbols of the slot to be indicated as uplink by higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, or tdd-UL-DL-ConfigDedicated, when provided to the UE.
For a set of symbols of a slot indicated to a UE by higher layer parameter prach-ConfigurationIndex in RACH-ConfigCommon for PRACH transmissions, the UE does not receive PDSCH or CSI-RS in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect the set of symbols of the slot to be indicated as downlink by higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, or tdd-UL-DL-ConfigDedicated. 
(Unchanged parts omitted)



TP OFDM signal generation, mixed PRACH formats (Docomo)
We define entries for mixed PRACH formats Ax/Bx, i.e., A1/B1, A2/B2, A3/B3, in RACH configuration table. These formats mean that UE transmits preamble with format Bx in the last RACH occasion within a PRACH slot and with format Ax in the other RACH occasions. However, that is missing in the specification and we propose the following TP.
5.3.2 OFDM baseband signal generation for PRACH
<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 [image: ] ;
-	a timing advance value [image: ] shall be assumed;


-	 and  are given by clause 5.3.1;
-	[image: ] shall be assumed for [image: ], otherwise it is given by [image: ] and the symbol position [image: ] is given by
	[image: ]
where 
-	[image: ] is given by the parameter "starting symbol" in Tables 6.3.3.2-2 to 6.3.3.2-4;


-	[image: ] is the PRACH transmission occasion within the PRACH slot, numbered in increasing order from 0 to [image: ] within a RACH slot where [image: ] is given Tables 6.3.3.2-2 to 6.3.3.2-4 for  and fixed to 1 for ;
-	if “Preamble format” in Tables 6.3.3.2-2 to 6.3.3.2-4 is A1/B1, A2/B2 or A3/B3, 
-	if [image: ] equals [image: ], then the PRACH preamble with the corresponding PRACH preamble format from B1, B2 and B3 is transmitted in the PRACH transmission occasion
-	otherwise, the PRACH preamble with the corresponding PRACH preamble format from A1, A2 and A3 is transmitted in the PRACH transmission occasion
-	[image: ] is given by Tables 6.3.3.2-2 to 6.3.3.2-4;
-	[image: ] is given by
-	if [image: ], then [image: ]
-	if [image: ] and either of "Number of PRACH slots within a subframe" in Tables 6.3.3.2-2 to 6.3.3.2-3 or "Number of PRACH slots within a 60 kHz slot" in Table 6.3.3.2-4 is equal to 1, then [image: ]
-	otherwise, [image: ]
<Unchanged parts omitted>


Other key issues related to AI 7.1.1.4.1

	Company
	Comments

	ZTE
	Agreements:
· Using 9 bits in the RRC for the RACH configuration. 
· 8 bits to indicate the prach-ConfigIndex
· 1 bit to indicate prach-Msg1SubcarrierSpacing 
· Range of values: {15, 30} or {60, 120} kHz
· Note: For above 6GHz 1 bit is used to indicate the SCS for Msg1, for below 6GHz 1- bit to indicate the SCS for Msg1 (applicable for the short sequence, for the long sequence it is given by the format)

Current 38.331 wording: (using 3-bits to indicate Msg1 SCS)
-- Subcarrier spacing of PRACH. Only the values 15 or 30 kHz  (<6GHz), 60 or 120 kHz (>6GHz) are applicable.
	-- Corresponds to L1 parameter 'prach-Msg1SubcarrierSpacing' (see 38.211, section FFS_Section)
msg1-SubcarrierSpacing					SubcarrierSpacing,
…
-- The subcarrier spacing supported in NR. Restrictions applicable for certain frequencies, channels or signals are clarified 
-- in the fields that use this IE.
SubcarrierSpacing ::= 					ENUMERATED {kHz15, kHz30, kHz60, kHz120, kHz240, spare3, spare2, spare1}
To follow the RAN1 agreement, one change on [3] could be:
msg1-SubcarrierSpacing ::= 	SubcarrierSpacing ENUMERATED {SCS15or60, SCS30or120}

Proposal 5: Suggest RAN2 considering the RAN1 agreement of “1 bit to indicate prach-Msg1SubcarrierSpacing” .
Proposal 6: Only one parameter between the parameter of restriction set and parameter of SCS of Msg1 is preferred to save overhead in RMSI. 

	CATT
	Observation 1: The timing advance value   is not used in the generation of the OFDM baseband signals of PRACH. Thus, Section 5.3.2 of TS 38.211 might not be the best place for placing the timing advance requirement, which might be placed under a section for PRACH transmission or TA requirement.
Proposal 1: For a UE in RRC_CONNECTED, when a UE transmits the PRACH preamble to the current serving cell, the UE should use the previous received TA adjustments for the PRACH transmission instead of setting the N_TA = 0.

	Samsung
	[image: ]
Fig. 2 - illustration of shifting ROs in X part
Proposal 1: the ROs in the X part by the configuration of RMSI shall be shifted to the end of X part. 


	Motorola
	Proposal 1: A connected mode UE can use a PRACH occasion within the X part (indicated as flexible) of a RACH slot which precedes with an SSB but does not collide with the SSB in the RACH slot. UE can determine whether to transmit PRACH or not on the PRACH occasion, depending on 
· whether to detect a DCI format 1_0 or DCI format 1_1 that indicates to the UE to receive PDSCH or CSI-RS in the symbols overlapping with the PRACH occasion, and/or 
· a time gap between a last symbol of a control resource set where the UE detects the DCI format 1_0 or DCI format 1_1 and a first symbol of the PRACH occasion. 
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Appendix: Company proposals for FR2 table
CATT: Ok with both 1 and 2 for the number of PRACH slots. Slight preference for 1. Ok to include 7,15 for slot allocation.
LGE: For format A1, A2, A3 and C2 in RACH configuration table for FR2 and TDD, the index ‘5’ and ‘7’ change into the index ‘8’. 
Nokia:
	PRACH
Config. 
Index
	Preamble format
	[image: ]
	Slot number
	Starting symbol
	Number of PRACH slots within a 60 kHz slot
	[image: ],
number of time-domain PRACH occasions within a PRACH slot
	[image: ],
PRACH duration

	78
	A3
	1
	0
	9,11,13
	2
	1
	2
	6

	127
	B4
	1
	0
	19,39
	2
	2
	1
	12

	133
	B4
	1
	0
	7,15,23,31,39
	0
	2
	1
	12

	135
	B4
	1
	0
	23,27,31,35,39
	2
	2
	1
	12

	138
	B4
	1
	0
	4,9,14,19,24,29,34,39
	2
	2
	1
	12

	141
	B4
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	2
	1
	12

	144
	C0
	16
	1
	4,9,14,19,24,29,34,39
	0
	2
	7
	2

	146
	C0
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	7
	2

	191
	C2
	1
	0
	7,15,23,31,39
	2
	1
	2
	6

	193
	C2
	1
	0
	23,27,31,35,39
	7
	1
	1
	6

	195
	C2
	1
	0
	4,9,14,19,24,29,34,39
	7
	1
	1
	6

	198
	C2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1
	1
	6



DOCOMO:
Table II: Our proposal of down-selection for entries in RACH configuration table for FR2
	PRACH
Config. 
Index
	Preamble format
	[image: ]
	Slot number
	Starting symbol
	Number of PRACH slots within a 60 kHz slot
	[image: ],
number of time-domain PRACH occasions within a PRACH slot
	[image: ],
PRACH duration

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

	22
	A1
	1
	0
	7,15,23,31,39
	0
	1
	6
	2

	37
	A2
	2
	1
	7,15,23,31,39
	0
	2
	3
	4

	47
	A2
	1
	0
	7,15,23,31,39
	0
	1
	3
	4

	75
	A3
	1
	0
	7,15,23,31,39
	0
	1
	2
	6

	78
	A3
	1
	0
	7,15,23,31,39
	2
	1
	2
	6

	104
	B1
	1
	0
	7,15,23,31,39
	2
	1
	6
	2

	123
	B4
	2
	1
	7,15,23,31,39
	2
	2
	1
	12

	127
	B4
	1
	0
	19,39
	2
	1
	1
	12

	133
	B4
	1
	0
	7,15,23,31,39
	0
	1
	1
	12

	135
	B4
	1
	0
	23,27,31,35,39
	2
	2
	1
	12

	138
	B4
	1
	0
	4,9,14,19,24,29,34,39
	2
	2
	1
	12

	141
	B4
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	2
	1
	12

	144
	C0
	16
	1
	4,9,14,19,24,29,34,39
	0
	1
	7
	2

	146
	C0
	8
	1
	4,9,14,19,24,29,34,39
	0
	1
	7
	2

	152
	C0
	2
	1
	7,15,23,31,39
	0
	2
	7
	2

	163
	C0
	1
	0
	7,15,23,31,39
	0
	1
	7
	2

	181
	C2
	2
	1
	7,15,23,31,39
	2
	2
	2
	6

	191
	C2
	1
	0
	7,15,23,31,39
	2
	1
	2
	6

	193
	C2
	1
	0
	23,27,31,35,39
	7
	2
	1
	6

	195
	C2
	1
	0
	4,9,14,19,24,29,34,39
	7
	2
	1
	6

	198
	C2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	2
	1
	6

	214
	A1/B1
	1
	0
	7,15,23,31,39
	2
	1
	6
	2

	232
	A2/B2
	1
	0
	7,15,23,31,39
	2
	1
	3
	4

	255
	A3/B3
	1
	0
	7,15,23,31,39
	2
	1
	2
	6




ZTE: Proposal 4: Adopt the value in the table for FR2 and unpaired spectrum..
	PRACH
Config. 
Index
	Preamble format
	[image: ]
	Slot number
	Starting symbol
	Number of PRACH slots within a 60 kHz slot
	[image: ],
number of time-domain PRACH occasions within a RACH slot
	[image: ],
PRACH duration

	
	
	[image: ]
	[image: ]
	
	
	
	
	

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

	22
	A1
	1
	0
	7,15,23,31,39
	0
	1
	6
	2

	37
	A2
	2
	1
	7,15,23,31,39
	0
	2
	3
	4

	47
	A2
	1
	0
	7,15,23,31,39
	0
	1
	3
	4

	75
	A3
	1
	0
	7,15,23,31,39
	0
	1
	2
	6

	78
	A3
	1
	0
	7,15,23,31,39 or 9,11,13
	2
	1
	2
	6

	104
	B1
	1
	0
	7,15,23,31,39
	2
	1
	6
	2

	123
	B4
	2
	1
	7,15,23,31,39
	2
	2
	1
	12

	127
	B4
	1
	0
	19,39
	2
	1 or 2
	1
	12

	133
	B4
	1
	0
	7,15,23,31,39
	0
	1 or 2
	1
	12

	135
	B4
	1
	0
	23,27,31,35,39
	2
	1 or 2
	1
	12

	138
	B4
	1
	0
	4,9,14,19,24,29,34,39
	2
	1 or 2
	1
	12

	141
	B4
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1 or 2
	1
	12

	144
	C0
	16
	1
	4,9,14,19,24,29,34,39
	0
	1 or 2
	7
	2

	146
	C0
	8
	1
	4,9,14,19,24,29,34,39
	0
	1 or 2
	7
	2

	152
	C0
	2
	1
	7,15,23,31,39
	0
	2
	7
	2

	163
	C0
	1
	0
	7,15,23,31,39
	0
	1
	7
	2

	181
	C2
	2
	1
	7,15,23,31,39
	2
	2
	2
	6

	191
	C2
	1
	0
	7,15,23,31,39
	2
	1 or 2
	2
	6

	193
	C2
	1
	0
	23,27,31,35,39
	7
	1 or 2
	1
	6

	195
	C2
	1
	0
	4,9,14,19,24,29,34,39
	7
	1 or 2
	1
	6

	198
	C2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1 or 2
	1
	6



Ericsson:
Format A3: 
· Configuration 19: Change “Starting symbol” to 2, slot numbers to “9,11,13”, “Number of PRACH slots within a 60 kHz slot” to 1, and periodicity “x” to “1” 
· Motivation: Need a configuration with few slots that start late enough to allow multiple SS blocks at the beginning of the frame. Existing configuration 19 can be removed since it is more important to have enough configurations with 10 ms periodicity than with sparser periodicities; also, configuration 19 is same as configuration 24 except for “Number of PRACH slots within a 60 kHz slot”, and it is hence of little use. 
· Motivation: More freedom to schedule DL in the previous slot without interference
· Configuration 23: Change “slot numbers to “3,5,7,9,11,13”, “Number of PRACH slots within a 60 kHz slot” to 1, and periodicity “x” to “1”
· Motivation: Configuration 21 can be removed since it is more important to have enough configurations with 10 ms periodicity than with sparser periodicities; also, configuration 21 is same as configuration 25 except for “Number of PRACH slots within a 60 kHz slot”, and it is hence of little use.

Format B4:
· General motivation for changes: Increase the number of ROs for B4 due to the limited number of preambles per slot for this format
· [bookmark: _Hlk510773454]Configuration 13: Change “Slot number” to “3,5,7,9,11,13”, and “Starting symbol” to “2”
· Configuration 14: Change ”Slot number” to “3,5,7,9,11,13,15,17,19,21,23,25”
· Configuration 23: Change “Slot number” to “9,11,13,15,17,19” 
· Motivation: To make the number of ROs similar as for A3 etc, while maintaining a comparatively late starting slot in frame
· Configuration 27: Change “Slot number” to “3,5,7,9,11,13,15,17,19,21,23,25”, and periodicity “x” to “1”

Also, note again that for FR2 there should in general be more configurations with starting symbol 2 instead of 0. The motivation is to have more freedom scheduling DL late in previous slot.

Table 4. Proposed RACH configuration table for format A3 for FR2 unpaired spectrum
	PRACH Configuration Index
	Preamble format
	nSFN mod x  = y
	Slot number (SCS=60kHz)
	Starting symbol
	[bookmark: _Hlk510807576]Number of PRACH slots within a 60 kHz slot
	Number of time domain PRACH occasions within a RACH slot
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	19
	A3
	41
	10
	4,9,14,19,24,29,34,39 9,11,13
	02
	21
	2

	21
	A3
	21
	10
	4,9,14,19,24,29,34,39 3,5,7,9,11,13
	0
	21
	2



Table 5. Proposed RACH configuration table for format B4 for FR2 unpaired spectrum
	PRACH Configuration Index
	Preamble format
	nSFN mod x  = y
	Slot number (SCS=60kHz)
	Starting symbol
	Number of PRACH slots within a 60 kHz slot
	Number of time domain PRACH occasions within a RACH slot
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	13
	B4
	1
	0
	3,5,7,9,11,13
	02
	1
	1

	14
	B4
	1
	0
	3,5,7,9,11,13,15,17,19,21,23,25
	2
	1
	1

	23
	B4
	1
	0
	7,15,23,31,39 9,11,13,15,17,19
	0
	1 or 2
	1

	27
	B4
	81
	1,20
	9,19,29,39 3,5,7,9,11,13,15,17,19,21,23,25
	0
	2
	1
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