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Background

This is a revision of R1-1805533.
[bookmark: _Toc492918225]This document summarizes the submitted contributions for RAN1#92bis 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 
· Remaining details on RACH configuration table for unpaired spectrum, FR1
· Remaining details on RACH configuration table for unpaired spectrum, FR2
· Text proposals
· Other key issues (single company proposals)

Agreements and WA during RAN1#92bis

· 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, and it is more than N symbols after DL part and/or the last symbol of an SSB.
· N = [2] for Msg1 SCS = 60kHz 
· N = [3] for Msg1 SCS = 120kHz

· 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


---------------------------------- Start of Text Proposal ---------------------------------
Update the WA on FR1 configuration Table 6.3.3.2-3 in 38.211 section 6.3.3.2, with the following update for format B4:






Table 6.3.3.2-3: Random access configurations for FR1 and unpaired spectrum.
	PRACH
Configuration 
Index
	Preamble format
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	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
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	151
	B4
	16
	1
	9
	0
	12
	1
	12

	152
	B4
	8
	1
	9
	0
	12
	1
	12

	153
	B4
	4
	1
	9
	2
	1
	1
	12

	154
	B4
	2
	1
	 3  2,3,4,7,8,9
	0
	1
	1
	12

	155
	B4
	2
	1
	7    8,9
	0
	12
	1
	12

	156
	B4
	2
	1
	7,9
	2
	1
	1
	12

	157
	B4
	2
	1
	4,9
	2
	1
	1
	12

	158
	B4
	2
	1
	4  4,9
	0
	12
	1
	12

	159
	B4
	2
	1
	9
	2
	1
	1
	12

	160
	B4
	1
	0
	9
	0
	12
	1
	12

	161
	B4
	1
	0
	9
	2
	1
	1
	12

	162
	B4
	1
	0
	3,4,7,9   8,9
	0
	12
	1
	12

	163
	B4
	1
	0
	4,9
	2
	1
	1
	12

	164
	B4
	1
	0
	7,9
	2
	1
	1
	12

	165
	B4
	1
	0
	3,4,8,9
	2
	1
	1
	12

	166
	B4
	1
	0
	0,1,2,3,4,5,6,7,8,9
3,4,8,9
	0
	12
	1
	12

	167
	B4
	1
	0
	0,1,2,3,4,5,6,7,8,9
	2
	1
	1
	12

	168
	B4
	1
	0
	1,3,5,7,9
	2
	1
	1
	12


---------------------------------- End of Text Proposal ---------------------------------


Handling of Semi-static UL/DL configuration in RMSI 
Current WA, from RAN1#92: 
	Agreements:
· 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



Based on the tdocs submitted to RAN1#92bis there are three main issues related to the above WA:
1) Updates to the current WA text for FR2
2) Shall the UE behavior be the same for FR1 and FR2?
3) Resolve the FFS regarding the gap between SS/PBCH block or DL part and PRACH tx

Update the WA to apply for both FR1 and FR2
Possible offline agreement:
· For FR2 and FR1 the previous working assumptions are replaced with the following working assumption:
· 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 N symbols after DL part and/or the last symbol of an SSB 
· N = [2] for Msg1 SCS = 60kHz 
· N = X[3] for Msg1 SCS = 120kHz
· N = Y for Msg1 SCS = 15kHz 
· N = Z for Msg1 SCS = 30kHz
· 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
Offline proposal:
Revert the following agreement made on format B4 in this meeting. 
Agreements:
· Update the WA (remains as WA) on FR1 configuration Table 6.3.3.2-3 in 38.211 section 6.3.3.2, with the following update for format B4:

Table 6.3.3.2-3: Random access configurations for FR1 and 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
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	151
	B4
	16
	1
	9
	0
	12
	1
	12

	152
	B4
	8
	1
	9
	0
	12
	1
	12

	153
	B4
	4
	1
	9
	2
	1
	1
	12

	154
	B4
	2
	1
	 3  2,3,4,7,8,9
	0
	1
	1
	12

	155
	B4
	2
	1
	7    8,9
	0
	12
	1
	12

	156
	B4
	2
	1
	7,9
	2
	1
	1
	12

	157
	B4
	2
	1
	4,9
	2
	1
	1
	12

	158
	B4
	2
	1
	4  4,9
	0
	12
	1
	12

	159
	B4
	2
	1
	9
	2
	1
	1
	12

	160
	B4
	1
	0
	9
	0
	12
	1
	12

	161
	B4
	1
	0
	9
	2
	1
	1
	12

	162
	B4
	1
	0
	3,4,7,9   8,9
	0
	12
	1
	12

	163
	B4
	1
	0
	4,9
	2
	1
	1
	12

	164
	B4
	1
	0
	7,9
	2
	1
	1
	12

	165
	B4
	1
	0
	3,4,8,9
	2
	1
	1
	12

	166
	B4
	1
	0
	0,1,2,3,4,5,6,7,8,9
3,4,8,9
	0
	12
	1
	12

	167
	B4
	1
	0
	0,1,2,3,4,5,6,7,8,9
	2
	1
	1
	12

	168
	B4
	1
	0
	1,3,5,7,9
	2
	1
	1
	12




Update the existing WA for FR2 
Offline agreement:
· 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, and it is more than N symbols after DL part and/or the last symbol of an SSB.
· N = [2] for Msg1 SCS = 60kHz 
· N = [3] for Msg1 SCS = 120kHz

· 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


Offline comment from Nokia:
· Alternative wording: The SSB to RO association starts at radio frame boundary 16N, where N = 0, 1, … (4096/16) – 1.
· [Every 160 ms period contains one or more SSB-to-RO association periods.]
· The ROs of any partial SSB-to-RO association period, at the end of the 160ms period, are left unused by PRACH, and are available for use by other channels or signals.
Offline comment from Huawei:
The example is based on the example provided by Nazmul and discussed last night.
1.      RACH config period duration is 10 ms.
2.      4 ms DL/UL pattern.
3.      Assume every even RACH config period has 8 valid Ros.
4.      Every odd RACH config period has 6 valid Ros.
5.      RACH config periods that have SSB have 0 valid Ros.
6.      Number of actually transmitted SSBs is 8.
7.      SSB periodicity is 80ms
 
The mapping period within the 160ms will be  4,1,2,4,2,2 
I think one simpler way for the SSB-RO association is to fix “the Time period for SSB to RO association” to 160ms. In other words, cycling mapping the valid ROs within the 160ms. Furthermore, there could be more valid ROs by following this method. The issue to object this method also happens in the current example shown below.
The suggested agreement is very simple as follows, if companies share the same view as me. Thanks.
· Time period for SSB to RO association is 160ms.









Shall the UE behavior be the same for FR1 and FR2?
Current situation:
Issues: 
· Handling of time varying gNB to gNB interference (upto 200km ISD) 
· With current WA for FR1 there are configurations (to be checked) that cannot be supported
· UE complexity/design if having different UE behavior  

Proposals:
Alt1(Ericsson, ZTE, Nokia, Qualcomm, Docomo, [Huawei]): Extend the working assumption, in FR2, for handling overlap between PRACH occasions and semi-statically configured DL, UL and flexible symbols to FR1.
Alt 2 (Samsung, CMCC (with or without the small update)): Confirm the WA for FR1 with the following change
· 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 and are valid for SSB to RO mapping.
· Introducing start symbol(s) larger than 2 for a limited number of entries in the Configuration table.

Ericsson, comment on WA for FR1: 
Proposal 1 For 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. 

For example, for 30 kHz subcarrier spacing, if Proposal 1 is not accepted, then none of the following B4  configurations can be used for the typical TDD patterns 3+1 and 4+1 (and one would instead need to define additional configurations to handle these common TDD patterns), whereas if Proposal 1 is accepted, they can all be used. More precisely, if Proposal 1 is accepted, then
· configuration 160 (subframe 9, and having 2 PRACH slots within a subframe) can be used even though first slot of subframe 9 is DL,
· configuration 162 (subframes 8 and 9, and 2 PRACH slots within a subframe) can be used even though subframe 8 as well as first slot of subframe 9 are DL, and
· configuration 163 (subframes 4 and 9, and 1 PRACH slot within a subframe) can be used even though one or both slots of subframe 4 and first slot of subframe 9 are DL.
Similar holds for corresponding configurations for other formats, and partly also for 15 kHz subcarrier spacing. In conclusion, accepting Proposal 1 will not only save time to completion of NR specifications, but also, and most importantly, make the NR and TDD better and more future-proof.





Step 1: Determine valid RO’s (within each RACH slot)
 [image: ]
· Alt1: 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 (current WA)
· FFS the gap 
· Alt2: DCM,HW: If a RO collides with the SSB/DL part, the whole RACH slot including the RO is invalid. (The green RO’s in the figure above will be invalid)
· In case that the last symbol in the slot before a RACH slot is DL part, if a RO collides with first 2 symbols in the RACH slot, the RO is invalid. 
· 
· 
Step 2: Within one SSB->RACH association period UE determines which ROs that are valid:
· Alt1: Current WA (can lead to different number of valid ROs for different RACH configuration periods within a SSB->RACH association period)
· Alt3: Nokia’s proposal: The same number of RO’s are valid in all RACH configuration periods within a SSB->RACH association period
[image: ]


Alt1 (Qualcomm, [DCM, ZTE]):
· For the Semi-static UL/DL configuration in RMSI, a PRACH occasion in a RACH configuration period is valid only if it is within the UL part and/or X part in any RACH configuration period and if it does not precede or collide with an SSB in the RACH slot in any RACH configuration period.
· 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
· Nokia proposal to increase the number of valid ROs (note the same number on all RACH periods but not necessary the same)
· Let M be the minimum number of valid PRACH occasions in any PRACH configuration period. The UE uses the first M valid PRACH occasions of a PRACH configuration period for association with actually transmitted SSBs. The remaining valid PRACH occasions (if any) in that PRACH configuration period are not used for PRACH transmission.
· HW: or overlapped with RMSI
· CATT:                                                               If a PRACH occasion in a PRACH configuration period is invalid for a time period for the SSB to RO association, the PRACH occasion of the PRACH configuration period should be treated as invalid in any other the SSB to RO association time periods.
· 
· DCM: Proposal 2: If a RO collides with the SSB/DL part, the whole RACH slot including the RO is invalid.
· In case that the last symbol in the slot before a RACH slot is DL part, if a RO collides with first 2 symbols in the RACH slot, the RO is invalid.


Alt2 (Huawei):
· 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
Alt3 (Nokia):
· 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 N symbols after DL part and/or the last symbol of an SSB.
· N = 1, if SCS is 15, 30 or 60 KHz
· N = 2, if SCS is 120 KHz.
· Let M be the minimum number of valid PRACH occasions in any PRACH configuration period. The UE uses the first M valid PRACH occasions of a PRACH configuration period for association with actually transmitted SSBs. The remaining valid PRACH occasions (if any) in that PRACH configuration period are not used for PRACH transmission.
· 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


How to resolve the FFS regarding the gap between SS/PBCH block or DL part and PRACH tx
Alt1: For FR2, the gap between SS/PBCH block or DL part and PRACH tx is:
· 1 OFDM symbol for 60kHz SCS
· 2 OFDM symbols for 120kHz SCS
Alt2: For FR2, the gap between SS/PBCH block or DL part and PRACH tx is:
· 2 OFDM symbols for 60kHz and 120kHz SCS

Alt3: For FR2, the gap between SS/PBCH block or DL part and PRACH tx is:
· 1 OFDM symbol for 60kHz and 120kHz SCS

Alt4: For FR2, the gap between SS/PBCH block or DL part and PRACH tx:
· UE assumes that all the RO in X and UL part configured by gNB are valid ROs. gNB has to guarantee certain GP between DL/SSB and first RO.
Alt5: For FR2, the gap between SS/PBCH block or DL part and PRACH tx:
· The ROs in the X part by the configuration of RMSI shall be shifted to the end of X part.

Below follows a summary of the proposals from the companies: 
Companies proposals on text update to the existing WA: 
	Company
	Comment

	Huawei
	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


	Qualcomm
	Proposal 4: 
The working assumption for FR2 is changed to the following:
· For the Semi-static UL/DL configuration in RMSI, a PRACH occasion in a RACH configuration period is valid only if it is within the UL part and/or X part in any RACH configuration period and if it does not precede or collide with an SSB in the RACH slot in any RACH configuration period.
· 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

	CATT
	Proposal 1: 
· If a PRACH occasion in a PRACH configuration period is invalid for a time period for the SSB to RO association, the PRACH occasion of the PRACH configuration period should be treated as invalid in any other the SSB to RO association time periods.
· 

	Nokia
	Proposal 6: In FR1 and 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 it does not precede or collide with an SSB in the RACH slot, and it is more than N symbols after DL part and/or the last symbol of an SSB.
· N = 1, if SCS is 15, 30 or 60 KHz
· N = 2, if SCS is 120 KHz.
· Let M be the minimum number of valid PRACH occasions in any PRACH configuration period. The UE uses the first M valid PRACH occasions of a PRACH configuration period for association with actually transmitted SSBs. The remaining valid PRACH occasions (if any) in that PRACH configuration period are not used for PRACH transmission.
· 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


	Docomo
	Proposal 2: If a RO collides with the SSB/DL part, the whole RACH slot including the RO is invalid.
· In case that the last symbol in the slot before a RACH slot is DL part, if a RO collides with first 2 symbols in the RACH slot, the RO is invalid.
Proposal 3: If a RO becomes invalid in any RACH configuration period due to collision with SSB, corresponding RO in every RACH configuration period becomes invalid.







	Company
	Comments

	ZTE
	Proposal 1: Replace the working assumption of priority rule for FR1 with the working assumption of FR2.
Proposal 3: The below revisions for configuration table for FR1 and unpaired spectrum are proposed and the text proposal in appendix 1 are adopted if proposal 1 is not agreed:
· The subframe index of {1,3,5,7,9} should be reduce to {5,7,9} at least to avoid the SSB in first half frame.
· The subframe index of {0,1,2,3,4,5,6,7,8,9} should be reduce to {4,5,6,7,8,9} at least to avoid the SSB in first half frame.
Proposal 4: Changing the starting symbol {6,7,8,9}of subframe index {7,9} in 10ms RACH configuration period to 0 or 2 accordingly.


	Nokia
	Proposal 3: Extend the working assumption, in FR2, for handling overlap between PRACH occasions and semi-statically configured DL, UL and flexible symbols to FR1.

	Docomo
	Proposal 1: In both FR1 and FR2, the same handling rule for determination of valid RO should be applied.

	Ericsson
	For 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. 

	Samsung
	Proposal 1: confirm the working assumption for FR1 with the update of:
only PRACH occasions within the UL part is transmitted
· UE assumes that RACH occasions configured in RMSI are not collided with DL transmission and are valid for SSB to RO mapping.


	Qualcomm
	Proposal 5:  NR applies the working assumption mentioned in proposal 4 to FR1 as well. 




Companies proposals on: Resolving the FFS how to handle the gap necessary in between SS/PBCH block or DL part and PRACH tx
	Company
	Value of K
	Comment

	Nokia
	1 for SCS = 60kHz
2 for SCS = 120kHz
1 for SCS = 15 and 30kHZ
	Proposal 4: In FR2, the gap between DL to UL transmissions is:
· 1 symbol for 60 KHz
· 2 symbols for 120 KHz

Proposal 5: In FR1, the gap between DL to UL transmissions is:
· 1 symbol for 15 KHz
· 1 symbol for 30 KHz


	ZTE
	2
	Proposal 2:  The minimum gap necessary in between SS/PBCH block or DL part and PRACH tx can be set to 2 symbols in FR2.

	Samsung
	
	Depends on the practical implementation and environment.
Proposal 3: the ROs in the X part by the configuration of RMSI shall be shifted to the end of X part. 

	CMCC
	
	Proposal 1: Regarding handling the gap necessary in between SS/PBCH block or DL part and PRACH tx, the following Alt.1 is preferred considering its simplicity. If the Alt. 2 is indeed required, it is necessary to confine the Alt.2 to FR2, and FFS the proper K value for FR2.  
· Alt. 1: UE assumes that all the RO in X and UL part configured by gNB are valid ROs. With this alt., gNB has to guarantee certain GP between DL/SSB and first RO.
· Alt. 2: Only ROs which start at least K symbols after DL are valid ROs, the start position of the K-symbol can be one of the followings, whichever comes last
i. The last symbol of actually transmitted SSB + 1
ii. The last DL symbol in the semi-static UL/DL configuration + 1
iii. The last symbol of the PDCCH scheduling RMSI + 1. For this alt., the starting symbol of the K-symbol should be clarified. 


	Qualcomm
	2 for all SCS
	Proposal 6: NR supports two symbol gaps between SSB or DL part and PRACH transmission in all numerologies.


	InterDigital
	1 
	Proposal 3: One symbol gap between SSB and PRACH may be introduced in FR2 for SSB reception and PRACH transmission.




RACH configuration table for FR1

Based on the tdocs submitted to RAN1#92bis the following is proposed:

Proposals:



---------------------------------- Start of Text Proposal ---------------------------------
Update the WA on FR1 configuration Table 6.3.3.2-3 in 38.211 section 6.3.3.2, with the following update for format B4:






Table 6.3.3.2-3: Random access configurations for FR1 and 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
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	151
	B4
	16
	1
	9
	0
	12
	1
	12

	152
	B4
	8
	1
	9
	0
	12
	1
	12

	153
	B4
	4
	1
	9
	2
	1
	1
	12

	154
	B4
	2
	1
	 3  2,3,4,7,8,9
	0
	1
	1
	12

	155
	B4
	2
	1
	7    8,9
	0
	12
	1
	12

	156
	B4
	2
	1
	7,9
	2
	1
	1
	12

	157
	B4
	2
	1
	4,9
	2
	1
	1
	12

	158
	B4
	2
	1
	4  4,9
	0
	12
	1
	12

	159
	B4
	2
	1
	9
	2
	1
	1
	12

	160
	B4
	1
	0
	9
	0
	12
	1
	12

	161
	B4
	1
	0
	9
	2
	1
	1
	12

	162
	B4
	1
	0
	3,4,7,9   8,9
	0
	12
	1
	12

	163
	B4
	1
	0
	4,9
	2
	1
	1
	12

	164
	B4
	1
	0
	7,9
	2
	1
	1
	12

	165
	B4
	1
	0
	3,4,8,9
	2
	1
	1
	12

	166
	B4
	1
	0
	0,1,2,3,4,5,6,7,8,9
3,4,8,9
	0
	12
	1
	12

	167
	B4
	1
	0
	0,1,2,3,4,5,6,7,8,9
	2
	1
	1
	12

	168
	B4
	1
	0
	1,3,5,7,9
	2
	1
	1
	12


---------------------------------- End of Text Proposal ---------------------------------
	166
	B4
	2
	1
	0,1,2,3,4,5,6,7,8,9
3,4,8,9
	0
	12
	1
	12



	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

	
	
	

	

	
	
	
	

	151
	B4
	16
	1
	9
	0
	1,2
	1

	152
	B4
	8
	1
	9
	0
	1,2
	1

	153
	B4
	4
	1
	9
	2
	1
	1

	154
	B4
	1
	0
	3
	0
	1,2
	1

	155
	B4
	1
	0
	7
	0
	1,2
	1

	156
	B4
	2
	1
	7,9
	2
	1
	1

	157
	B4
	2
	1
	4,9
	2
	1
	1

	158
	B4
	1
	0
	4
	0
	1,2
	1

	159
	B4
	2
	1
	9
	2
	1
	1

	160
	B4
	1
	0
	9
	0
	1,2
	1

	161
	B4
	1
	0
	9
	2
	1
	1

	162
	B4
	1
	0
	3,4,7,9
	0
	1,2
	1

	163
	B4
	1
	0
	4,9
	2
	1
	1

	164
	B4
	1
	0
	7,9
	2
	1
	1

	165
	B4
	1
	0
	3,4,8,9
	2
	1
	1

	166
	B4
	2
	1
	0,1,2,3,4,5,6,7,8,9
	0
	1,2
	1

	167
	B4
	1
	0
	0,1,2,3,4,5,6,7,8,9
	2
	1
	1

	168
	B4
	1
	0
	1,3,5,7,9
	2
	1
	1





Proposal: Update the WA for the FR1 with the following updates to format 0 and 3

	[bookmark: _Hlk507787193]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
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	0
	0
	16
	1
	9
	0
	-
	-
	0

	1
	0
	8
	1
	9
	0
	-
	-
	0

	2
	0
	4
	1
	9
	0
	-
	-
	0

	3
	0
	2
	0
	9
	0
	-
	-
	0

	4
	0
	2
	1
	9
	0
	-
	-
	0

	5
	0
	2
	0
	4
	0
	-
	-
	0

	6
	0
	2
	1
	4
	0
	-
	-
	0

	7
	0
	1
	0
	9
	0
	-
	-
	0

	8
	0
	1
	0
	8
	0
	-
	-
	0

	9
	0
	1
	0
	7
	0
	-
	-
	0

	10
	0
	1
	0
	6
	0
	-
	-
	0

	11
	0
	1
	0
	5
	0
	-
	-
	0

	12
	0
	1
	0
	4
	0
	-
	-
	0

	13
	0
	1
	0
	3
	0
	-
	-
	0

	14
	0
	1
	0
	2
	0
	-
	-
	0

	15
	0
	1
	0
	1
	0
	-
	-
	0

	16
	0
	1
	0
	4,9
	0
	-
	-
	0

	
	0
	1
	0
	3,4
	0
	-
	-
	0

	17
	0
	1
	0
	3,8
	0
	-
	-
	0

	18
	0
	1
	0
	2,7
	0
	-
	-
	0

	19
	0
	1
	0
	8,9
	0
	-
	-
	0

	20
	0
	1
	0
	4,8,9
	0
	-
	-
	0

	21
	0
	1
	0
	3,4,9
	0
	-
	-
	0

	22
	0
	1
	0
	3,4,8
	0
	-
	-
	0

	23
	0
	1
	0
	7,8,9
	0
	-
	-
	0

	24
	0
	1
	0
	3,4,8,9
	0
	-
	-
	0

	25
	0
	1
	0
	6,7,8,9
	0
	-
	-
	0

	26
	0
	1
	0
	1,4,6,9
	0
	-
	-
	0

	27
	0
	1
	0
	1,6
	0
	
	
	0

	28
	0
	1
	0
	1,6
	7
	-
	-
	0

	29
	0
	1
	0
	1,3,5,7,9
	0
	-
	-
	0

	30
	1
	16
	1
	7
	0
	-
	-
	0

	31
	1
	8
	1
	7
	0
	-
	-
	0

	32
	1
	4
	1
	7
	0
	-
	-
	0

	33
	1
	2
	0
	7
	0
	-
	-
	0

	34
	1
	2
	1
	7
	0
	-
	-
	0

	35
	1
	1
	0
	7
	0
	-
	-
	0

	36
	2
	16
	1
	6
	0
	-
	-
	0

	37
	2
	8
	1
	6
	0
	-
	-
	0

	38
	2
	4
	1
	6
	0
	-
	-
	0

	39
	2
	2
	0
	6
	7
	-
	-
	0

	40
	2
	2
	1
	6
	7
	-
	-
	0

	41
	2
	1
	0
	6
	7
	-
	-
	0

	42
	3
	16
	1
	9
	0
	-
	-
	0

	43
	3
	8
	1
	9
	0
	-
	-
	0

	44
	3
	4
	1
	9
	0
	-
	-
	0

	45
	3
	2
	0
	9
	0
	-
	-
	0

	46
	3
	2
	1
	9
	0
	-
	-
	0

	47
	3
	2
	0
	4
	0
	-
	-
	0

	48
	3
	2
	1
	4
	0
	-
	-
	0

	49
	3
	1
	0
	9
	0
	-
	-
	0

	50
	3
	1
	0
	8
	0
	-
	-
	0

	51
	3
	1
	0
	7
	0
	-
	-
	0

	52
	3
	1
	0
	6
	0
	-
	-
	0

	53
	3
	1
	0
	5
	0
	-
	-
	0

	54
	3
	1
	0
	4
	0
	-
	-
	0

	55
	3
	1
	0
	3
	0
	-
	-
	0

	56
	3
	1
	0
	2
	0
	-
	-
	0

	57
	3
	1
	0
	1
	0
	-
	-
	0

	58
	3
	1
	0
	1,6
	0
	-
	-
	0

	59
	3
	1
	0
	1,6
	7
	-
	-
	0

	60
	3
	1
	0
	4,9
	0
	-
	-
	0

	
	3
	1
	0
	3,4
	0
	-
	-
	0

	61
	3
	1
	0
	3,8
	0
	-
	-
	0

	62
	3
	1
	0
	2,7
	0
	-
	-
	0

	63
	3
	1
	0
	8,9
	0
	-
	-
	0

	64
	3
	1
	0
	4,8,9
	0
	-
	-
	0

	65
	3
	1
	0
	3,4,9
	0
	-
	-
	0

	66
	3
	1
	0
	7,8,9
	0
	-
	-
	0

	67
	3
	1
	0
	3,4,8,9
	0
	-
	-
	0

	68
	3
	1
	0
	6,7,8,9
	0
	-
	-
	0

	69
	3
	1
	0
	1,4,6,9
	0
	-
	-
	0

	70
	3
	1
	0
	1,3,5,7,9
	0
	-
	-
	0

	Omitted 71-255
	
	
	
	
	
	
	
	




Company proposals:

	Company
	Proposal

	CATT
	Proposal 2: Confirm the working assumption made in RAN1#92 on table 6.3.3.2-3 for random access configurations for FR1 and unpaired spectrum (short sequences)


	LGE
	RACH configuration for long sequence based RACH preamble for FR1 and unpaired spectrum
Observation 1: 
· Several entries in the current working assumption of configuration for long sequence based PRACH preamble in FR1 and unpaired spectrum are not suitable to DL/UL configuration. Especially, following entries for the case of x=1 are not aligned with DL/UL configuration:
· x=1,y=0,subframe={{1},{2},{5},{6},{7},{1,6},{1,6},{2,7},{3,8},{3,4,8},{1,4,6,9}}
Proposal 1: 
· Modify the configuration parameters for format 0 and 3 as follow:
· 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}}


	Ericsson
	
For 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. 

Have ample support also for starting symbol 0 for FR1, in order not to limit the maximum cell size severely and unnecessarily.
[bookmark: _Toc510605207][bookmark: _Toc510620074][bookmark: _Toc510624720][bookmark: _Toc510627796][bookmark: _Toc510628208][bookmark: _Toc510628519][bookmark: _Toc510708275][bookmark: _Toc510709325][bookmark: _Toc510710676][bookmark: _Toc510716222][bookmark: _Toc510716508][bookmark: _Toc510716993][bookmark: _Toc510807900][bookmark: _Toc510809291][bookmark: _Toc510812396][bookmark: _Toc510813225]Proposal 3 For FR1 unpaired spectrum, add the five RACH configurations listed in Table 3, in order to support operation with a variety of typical TDD patterns, taking into account latency, capacity, as well as cell size.


	
	

	
	



Ericssons tables:

[bookmark: _Ref510623974]Table 3. Proposed new RACH configuration table entries for format B4 for FR1 unpaired spectrum
[image: ]

[bookmark: _Toc506291920][bookmark: _Toc506301438][bookmark: _Toc506366455][bookmark: _Toc506366555][bookmark: _Toc506477137][bookmark: _Toc506477222][bookmark: _Toc506561151][bookmark: _Toc506563533][bookmark: _Toc506569139][bookmark: _Toc510512010][bookmark: _Toc510605208][bookmark: _Toc510620075][bookmark: _Toc510624721][bookmark: _Toc510627797][bookmark: _Toc510628209][bookmark: _Toc510628520][bookmark: _Toc510708276][bookmark: _Toc510709326][bookmark: _Toc510710677][bookmark: _Toc510716223][bookmark: _Toc510716509][bookmark: _Toc510716994][bookmark: _Toc510807901][bookmark: _Toc510809292][bookmark: _Toc510812397][bookmark: _Toc510813226]Proposal 4: For FR1 unpaired spectrum, remove the RACH configurations listed in Table 4.

[bookmark: _Ref510623976]Table 4. RACH configuration table entries that can be removed for format B4 for FR1 unpaired spectrum
[image: ]
[bookmark: _Ref510623978]Table 5. Proposed RACH configuration table for format B4 for FR1 unpaired spectrum
	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

	
	
	

	

	
	
	
	

	151
	B4
	16
	1
	9
	0
	2
	1

	152
	B4
	8
	1
	9
	0
	2
	1

	153
	B4
	4
	1
	9
	2
	1
	1

	154
	B4
	1
	0
	3
	0
	2
	1

	155
	B4
	1
	0
	7
	0
	2
	1

	156
	B4
	2
	1
	7,9
	2
	1
	1

	157
	B4
	2
	1
	4,9
	2
	1
	1

	158
	B4
	1
	0
	4
	0
	2
	1

	159
	B4
	2
	1
	9
	2
	1
	1

	160
	B4
	1
	0
	9
	0
	2
	1

	161
	B4
	1
	0
	9
	2
	1
	1

	162
	B4
	1
	0
	3,4,7,9
	0
	2
	1

	163
	B4
	1
	0
	4,9
	2
	1
	1

	164
	B4
	1
	0
	7,9
	2
	1
	1

	165
	B4
	1
	0
	3,4,8,9
	2
	1
	1

	166
	B4
	2
	1
	0,1,2,3,4,5,6,7,8,9
	0
	2
	1

	167
	B4
	1
	0
	0,1,2,3,4,5,6,7,8,9
	2
	1
	1

	168
	B4
	1
	0
	1,3,5,7,9
	2
	1
	1




RACH configuration table for FR2

Current WA for FR2 table from RAN1#92:
Working assumption:
· For Random access configurations for FR2 and unpaired spectrum (short sequence)
· The ones in yellow background are not final

	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

	
	
	[image: ]
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	0
	A1
	1
	0
	4,9,14,19,24,29,34,39
	0
	2 or 1
	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 or 1
	6

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

	4
	A1
	1
	0
	18,19,38,39
	0
	2 or 1
	6

	5
	A1
	1
	0
	18,19,38,39
	7
	1
	3

	6
	A1
	1
	0
	0,1,2,…,39
	0
	2 or 1
	6

	7
	A1
	1
	0
	0,1,2,…,39
	7
	1
	3

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

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

	16
	A1
	16
	1
	[3,]7,[11,]15,[19,]23,[27,]31,[35,]39
	0 or 7
	1
	6 or 3

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

	18
	A1
	8
	1
	[3,]7,[11,]15,[19,]23,[27,]31,[35,]39
	0 or 7
	1
	6 or 3

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

	20
	A1
	4
	1
	[3,]7,[11,]15,[19,]23,[27,]31,[35,]39
	0 or 7
	1
	6 or 3

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

	22
	A1
	2
	1
	[3,]7,[11,]15,[19,]23,[27,]31,[35,]39
	0 or 7
	1
	6 or 3

	23
	A1
	1
	0
	23,31,39
	0
	1
	6

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




In total there are 256 entries with 8 values / entry. In total we have only 11 values (out of 2K) that need some further discussion regarding “Number of PRACH slots within a 60 kHz slot” for format B4, C0 and C2. 

Offline working assumption:

· Replace the previous working assumption for FR2 RACH configuration table, with the following table. 
· The ones in yellow background are not final
· Note: RACH configuration indexing will be up to editor to update.
=============== Text proposal for 38.211, section 6.3.3 =============================
Table 6.3.3.2-4: Random access configurations 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
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	0
	A1
	1
	0
	4,9,14,19,24,29,34,39
	0
	1
	6
	2

	1
	A1
	1
	0
	4,9,14,19,24,29,34,39
	7
	1
	3
	2

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

	3
	A1
	1
	0
	24,29,34,39
	7
	1
	3
	2

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

	5
	A1
	1
	0
	19,39
	7
	1
	3
	2

	6
	A1
	1
	0
	9,19,29,39
	7
	2
	3
	2

	7
	A1
	1
	0
	0,1,2,…,39
	7
	1
	3
	2

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

	9
	A1
	1
	0
	23,27,31,35,39
	7
	1
	3
	2

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

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

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

	13
	A1
	1
	0
	3,5,7
	0
	1
	6
	2

	14
	A1
	1
	0
	3,5,7,9,11,13
	7
	1
	3
	2

	15
	A1
	16
	1
	4,9,14,19,24,29,34,39
	0
	2
	6
	2

	16
	A1
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	6 
	2

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

	18
	A1
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	6 
	2

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

	20
	A1
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	6
	2

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

	22
	A1
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	6
	2

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

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

	25
	A1
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	6
	2

	26
	A1
	1
	0
	13,14,15, 29,30,31,37,38,39
	7
	2
	3
	2

	27
	A1
	8
	1,2
	9,19,29,39
	0
	2
	6
	2

	28
	A1
	2
	1
	7,15,23,31,39
	0
	2
	6
	2

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

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

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

	3
	A2
	1
	0
	24,29,34,39
	5
	1
	2
	4

	4
	A2
	1
	0
	17,19,37,39
	0
	1
	3
	4

	5
	A2
	1
	0
	19,39
	5
	1
	2
	4

	6
	A2
	1
	0
	9,19,29,39
	5
	2
	2
	4

	7
	A2
	1
	0
	0,1,2,…,39
	5
	1
	2
	4

	8
	A2
	1
	0
	23,27,31,35,39
	0
	1
	3
	4

	9
	A2
	1
	0
	23,27,31,35,39
	5
	1
	2
	4

	10
	A2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	3
	4

	11
	A2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	5
	1
	2
	4

	12
	A2
	1
	0
	1,3,5,7,…,37,39
	0
	1
	3
	4

	13
	A2
	1
	0
	3,5,7
	0
	1
	3
	4

	14
	A2
	1
	0
	3,5,7,9,11,13
	5
	1
	2
	4

	15
	A2
	16
	1
	4,9,14,19,24,29,34,39
	0
	2
	3
	4

	16
	A2
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	3
	4

	17
	A2
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	3
	4

	18
	A2
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	3 
	4

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

	20
	A2
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	3
	4

	21
	A2
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	3
	4

	22
	A2
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	3
	4

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

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

	25
	A2
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	3
	4

	26
	A2
	1
	0
	13,14,15, 29,30,31,37,38,39
	5
	2
	2
	4

	27
	A2
	8
	1,2
	9,19,29,39
	0
	2
	3
	4

	28
	A2
	2
	1
	7,15,23,31,39
	0
	2
	3
	4

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

	1
	A3
	1
	0
	4,9,14,19,24,29,34,39
	7
	1
	1
	6

	2
	A3
	1
	0
	9,19,29,39
	0
	2 
	2
	6

	3
	A3
	1
	0
	24,29,34,39
	7
	1
	1
	6

	4
	A3
	1
	0
	17,19,37,39
	0
	1
	2
	6

	5
	A3
	1
	0
	19,39
	7
	1
	1
	6

	6
	A3
	1
	0
	9,19,29,39
	7
	2
	1
	6

	7
	A3
	1
	0
	0,1,2,…,39
	7
	1
	1
	6

	8
	A3
	1
	0
	23,27,31,35,39
	0
	1
	2
	6

	9
	A3
	1
	0
	23,27,31,35,39
	7
	1
	1
	6

	10
	A3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6

	11
	A3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1
	1
	6

	12
	A3
	1
	0
	1,3,5,7,…,37,39
	0
	1
	2
	6

	13
	A3
	1
	0
	3,5,7
	0
	1
	2
	6

	14
	A3
	1
	0
	3,5,7,9,11,13
	7
	1
	1
	6

	15
	A3
	16
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6

	16
	A3
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	2
	6

	17
	A3
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6

	18
	A3
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6

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

	20
	A3
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6

	21
	A3
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6

	22
	A3
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6

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

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

	25
	A3
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	2
	6

	26
	A3
	1
	0
	13,14,15, 29,30,31,37,38,39
	7
	2
	1
	6

	27
	A3
	8
	1,2
	9,19,29,39
	0
	2
	2
	6

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

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

	1
	B1
	1
	0
	4,9,14,19,24,29,34,39
	8
	1
	3
	2

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

	3
	B1
	1
	0
	24,29,34,39
	8
	1
	3
	2

	4
	B1
	1
	0
	17,19,37,39
	2
	1
	6
	2

	5
	B1
	1
	0
	19,39
	8
	1
	3
	2

	6
	B1
	1
	0
	9,19,29,39
	8
	2
	3
	2

	7
	B1
	1
	0
	0,1,2,…,39
	8
	1
	3
	2

	8
	B1
	1
	0
	23,27,31,35,39
	2
	1
	6
	2

	9
	B1
	1
	0
	23,27,31,35,39
	8
	1
	3
	2

	10
	B1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1
	6
	2

	11
	B1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3
	2

	12
	B1
	1
	0
	1,3,5,7,…,37,39
	2
	1
	6
	2

	13
	B1
	1
	0
	3,5,7
	2
	1
	6
	2

	14
	B1
	1
	0
	3,5,7,9,11,13
	8
	1
	3
	2

	15
	B1
	16
	1
	4,9,14,19,24,29,34,39
	2
	2
	6
	2

	16
	B1
	16
	1
	3,7,11,15,19,23,27,31,35,39
	2 
	1
	6 
	2

	17
	B1
	8
	1
	4,9,14,19,24,29,34,39
	2
	2
	6
	2

	18
	B1
	8
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	6 
	2

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

	20
	B1
	4
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	6
	2

	21
	B1
	2
	1
	4,9,14,19,24,29,34,39
	2
	2
	6
	2

	22
	B1
	2
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	6
	2

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

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

	25
	B1
	2
	1
	4,9,14,19,24,29,34,39
	2
	1
	6
	2

	26
	B1
	1
	0
	13,14,15, 29,30,31,37,38,39
	8
	2
	3
	2

	27
	B1
	8
	1,2
	9,19,29,39
	2
	2
	6
	2

	
	
	
	
	
	
	
	
	

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

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

	2
	B4
	1
	0
	9,19,29,39
	0
	2 
	1
	12

	3
	B4
	1
	0
	24,29,34,39
	2
	1
	1
	12

	4
	B4
	1
	0
	17,19,37,39
	0
	1
	1
	12

	5
	B4
	1
	0
	19,39
	2
	1 or 2
	1
	12

	6
	B4
	1
	0
	9,19,29,39
	2
	2
	1
	12

	7
	B4
	1
	0
	0,1,2,…,39
	2
	1
	1
	12

	8
	B4
	1
	0
	23,27,31,35,39
	0
	1
	1
	12

	9
	B4
	1
	0
	23,27,31,35,39
	2
	1 or 2
	1
	12

	10
	B4
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	1
	12

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

	12
	B4
	1
	0
	1,3,5,7,…,37,39
	0
	1
	1
	12

	13
	B4
	1
	0
	3,5,7
	0
	1
	1
	12

	14
	B4
	1
	0
	3,5,7,9,11,13
	2
	1
	1
	12

	15
	B4
	16
	1,2
	4,9,14,19,24,29,34,39
	0
	2
	1
	12

	FO
	B4
	16
	1,2
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	1
	12

	17
	B4
	8
	1,2
	4,9,14,19,24,29,34,39
	0
	2
	1
	12

	18
	B4
	8
	1,2
	3,7,11,15,19,23,27,31,35,39
	0
	1
	1
	12

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

	20
	B4
	4
	1,2
	3,7,11,15,19,23,27,31,35,39
	0
	1
	1
	12

	21
	B4
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	1
	12

	22
	B4
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	1
	12

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

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

	25
	B4
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	1
	12

	26
	B4
	1
	0
	13,14,15, 29,30,31,37,38,39
	2
	2
	1
	12

	27
	B4
	8
	1,2
	9,19,29,39
	0
	2
	1
	12

	28
	B4
	2
	1
	7,15,23,31,39
	2
	2
	1
	12

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

	1
	C0
	1
	0
	4,9,14,19,24,29,34,39
	8
	1
	3
	2

	2
	C0
	1
	0
	9,19,29,39
	0
	2 
	7
	2

	3
	C0
	1
	0
	24,29,34,39
	8
	1
	3
	2

	4
	C0
	1
	0
	17,19,37,39
	0
	1
	7
	2

	5
	C0
	1
	0
	19,39
	8
	1
	3
	2

	6
	C0
	1
	0
	9,19,29,39
	8
	2
	3
	2

	7
	C0
	1
	0
	0,1,2,…,39
	8
	1
	3
	2

	8
	C0
	1
	0
	23,27,31,35,39
	0
	1
	7
	2

	9
	C0
	1
	0
	23,27,31,35,39
	8
	1
	3
	2

	10
	C0
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	7
	2

	11
	C0
	1
	0
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3
	2

	12
	C0
	1
	0
	1,3,5,7,…,37,39
	0
	1
	7
	2

	13
	C0
	1
	0
	3,5,7
	0
	1
	7
	2

	14
	C0
	1
	0
	3,5,7,9,11,13
	8
	1
	3
	2

	15
	C0
	16
	1
	4,9,14,19,24,29,34,39
	0
	1 or 2
	7
	2

	EF
	C0
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	7
	2

	17
	C0
	8
	1
	4,9,14,19,24,29,34,39
	0
	1 or 2
	7
	2

	18
	C0
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	7
	2

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

	20
	C0
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	7
	2

	21
	C0
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	7
	2

	22
	C0
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	7
	2

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

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

	25
	C0
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	7
	2

	26
	C0
	1
	0
	13,14,15, 29,30,31,37,38,39
	8
	2
	3
	2

	27
	C0
	8
	1,2
	9,19,29,39
	0
	2
	7
	2

	28
	C0
	2
	1
	7,15,23,31,39
	0
	2
	7
	2

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

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

	2
	C2
	1
	0
	9,19,29,39
	2
	2 
	2
	6

	3
	C2
	1
	0
	24,29,34,39
	7
	1
	1
	6

	4
	C2
	1
	0
	17,19,37,39
	0
	1
	2
	6

	5
	C2
	1
	0
	19,39
	2
	1
	2
	6

	6
	C2
	1
	0
	9,19,29,39
	7
	2
	1
	6

	7
	C2
	1
	0
	0,1,2,…,39
	7
	1
	1
	6

	JF
	C2
	1
	0
	23,27,31,35,39
	0
	1
	2
	6

	9
	C2
	1
	0
	23,27,31,35,39
	7
	1 or 2
	1
	6

	10
	C2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6

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

	12
	C2
	1
	0
	1,3,5,7,…,37,39
	0
	1
	2
	6

	13
	C2
	1
	0
	3,5,7
	0
	1
	2
	6

	14
	C2
	1
	0
	3,5,7,9,11,13
	7
	1
	1
	6

	15
	C2
	16
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6

	16
	C2
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	2
	6

	17
	C2
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6

	18
	C2
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6

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

	20
	C2
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6

	21
	C2
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6

	22
	C2
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6

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

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

	25
	C2
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	2
	6

	26
	C2
	1
	0
	13,14,15, 29,30,31,37,38,39
	7
	2
	1
	6

	27
	C2
	8
	1,2
	9,19,29,39
	0
	2
	2
	6

	28
	C2
	2
	1
	7,15,23,31,39
	2
	2
	2
	6

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

	HK
	A1/B1
	1
	0
	4,9,14,19,24,29,34,39
	8
	1
	3
	2

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

	3
	A1/B1
	1
	0
	9,19,29,39
	8
	1
	3
	2

	4
	A1/B1
	1
	0
	17,19,37,39
	2
	1
	6
	2

	5
	A1/B1
	1
	0
	19,39
	8
	1
	3
	2

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

	7
	A1/B1
	1
	0
	23,27,31,35,39
	8
	1
	3
	2

	8
	A1/B1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1
	6
	2

	9
	A1/B1
	1
	0
	1,3,5,7,…,37,39
	2
	1
	6
	2

	10
	A1/B1
	1
	0
	7,15,23,31,39
	2
	1
	6
	2

	11
	A1/B1
	2
	1
	4,9,14,19,24,29,34,39
	2
	1
	6
	2

	12
	A1/B1
	4
	1
	4,9,14,19,24,29,34,39
	2
	1
	6
	2

	13
	A1/B1
	4
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	6
	2

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

	15
	A1/B1
	8
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	6
	2

	16
	A1/B1
	16
	1
	4,9,14,19,24,29,34,39
	2
	1
	6
	2

	17
	A1/B1
	16
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	6
	2

	
	
	
	
	
	
	
	
	

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

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

	2
	A2/B2
	1
	0
	9,19,29,39
	2
	2
	3
	4

	3
	A2/B2
	1
	0
	9,19,29,39
	6
	1
	2
	4

	4
	A2/B2
	1
	0
	17,19,37,39
	2
	1
	3
	4

	5
	A2/B2
	1
	0
	19,39
	6
	1
	2
	4

	6
	A2/B2
	1
	0
	23,27,31,35,39
	2
	1
	3
	4

	7
	A2/B2
	1
	0
	23,27,31,35,39
	6
	1
	2
	4

	8
	A2/B2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1
	3
	4

	9
	A2/B2
	1
	0
	1,3,5,7,…,37,39
	2
	1
	3
	4

	10
	A2/B2
	1
	0
	7,15,23,31,39
	2
	1
	3
	4

	11
	A2/B2
	2
	1
	4,9,14,19,24,29,34,39
	2
	1
	3
	4

	12
	A2/B2
	4
	1
	4,9,14,19,24,29,34,39
	2
	1
	3
	4

	13
	A2/B2
	4
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	3
	4

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

	15
	A2/B2
	8
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	3
	4

	16
	A2/B2
	16
	1
	4,9,14,19,24,29,34,39
	2
	1
	3
	4

	17
	A2/B2
	16
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	3
	4

	
	
	
	
	
	
	
	
	

	0
	A3/B3
	1
	0
	4,9,14,19,24,29,34,39
	2
	1
	2
	6

	1
	A3/B3
	1
	0
	4,9,14,19,24,29,34,39
	2
	2
	2
	6

	2
	A3/B3
	1
	0
	9,19,29,39
	2
	2
	2
	6

	3
	A3/B3
	1
	0
	9,19,29,39
	2
	1
	2
	6

	4
	A3/B3
	1
	0
	17,19,37,39
	2
	1
	2
	6

	5
	A3/B3
	1
	0
	19,39
	2
	1
	2
	6

	6
	A3/B3
	1
	0
	23,27,31,35,39
	2
	1
	2
	6

	7
	A3/B3
	1
	0
	23,27,31,35,39
	2
	2
	2
	6

	8
	A3/B3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1
	2
	6

	9
	A3/B3
	1
	0
	1,3,5,7,…,37,39
	2
	1
	2
	6

	10
	[bookmark: _GoBack]A3/B3
	1
	0
	7,15,23,31,39
	2
	1
	2
	6

	11
	A3/B3
	2
	1
	4,9,14,19,24,29,34,39
	2
	1
	2
	6

	12
	A3/B3
	4
	1
	4,9,14,19,24,29,34,39
	2
	1
	2
	6

	13
	A3/B3
	4
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	2
	6

	14
	A3/B3
	8
	1
	4,9,14,19,24,29,34,39
	2
	1
	2
	6

	15
	A3/B3
	8
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	2
	6

	16
	A3/B3
	16
	1
	4,9,14,19,24,29,34,39
	2
	1
	2
	6

	17
	A3/B3
	16
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	2
	6



=============== End Text proposal for 38.211, section 6.3.3 =============================





==================================================================================
Already Wednesday and still no progress on FR2 table. Below follow the feature lead proposals, they are based on the contributions, offline discussions and majority view.

Proposal for format Ax,Bx,Cx:
	PRACH Configuration Index
	Preamble format
	nSFN mod x  = y
	Slot number (SCS=60kHz)
	Starting symbol
	Number of PRACH slots within a 60kHz slot
	Number of time domain PRACH occasions within a RACH slot

	
	
	[image: ]
	[image: ]
	
	
	
	

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

	7
	A1
	1
	0
	0,1,2,…,39
	7
	1
	3

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

	13
	A1
	1
	0
	3,5,7
	0
	2
	6

	14
	A1
	1
	0
	3,5,7
	7
	1
	3

	15
	A1
	16
	1
	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
	0
	1
	6

	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
	0
	1
	6

	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
	0
	1
	6

	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
	0
	1
	6

	23
	A1
	1
	0
	23,31,39
	0
	1
	6

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

	25
	A1
	2
	1
	9,19,29,39
	0
	2
	6

	26
	A1
	1
	0
	Avoid  conflict avoidance with SSB / RMSI CORESET and  the gap necessary in between SSB/DL part and PRACH tx  
	7
	2
	3

	27
	A1
	1
	0
	3,5,7,9,11,13
	0
	2
	6




1) For format A1: Can we agree on entries 0-24?
Delete entry 6
Delete entry 2
Delete entry 24
Add two entries (copy of 19 and 21 by changing Number of RACH slots = 1)
Add the following 
	xx
	A1
	1
	0
	9,19,29,39
	0
	2
	6

	Xx
	A1
	1
	0
	9,19,29,39
	7
	2
	3



Revise entry 5, slot allocation to 19,39, starting symbol to 7, Number or RACH slots = 1
Revise 13, Number or RACH slots = 1
Revise 14, slot allocation to 3,5,7,9,11,13
Add one entry (for 2ms UL/DL): slot periodicity (1,0), slot allocation 13, 14, 15, 29,30,31,37,38,39, starting symbol = 7, Number of RACH slots = 2
Add one entry 
	xx
	A1
	8
	1,2
	9, 19, 29, 39
	0
	2
	6






2) Note that entries 25-27 are still open for discussion. So, indicate your proposals for those entries. 
a. Offline comments: CMCC, LGE keep entry 25 for all formats (Ax,Bx,Cx)
	25
	A1
	2
	1
	9,19,29,39
	0
	2
	6




++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

For format A2, A3, B1, B4, C0, C2 the proposal is to reuse the slot allocation from format A1, with the following updates:
Proposal to change the starting symbol for format A2:
· Change from 9 -> 5

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
· Format A3: Entry 13, change to {7,15,23,31,39}
· Format B4: Entry 14, change to {3,5,7,9,11,13,15,17,19,21,23}
Proposal for format C0 and C2.
· For index 0,8,10,13,15,17,19,21 set "Number of PRACH slots within 60 kHz slot = 1"
· Offline comment: [CMCC] We understand DoCoMo’s concern. This is one of the drawback for letting RO transmit on the X part. However, for C2, since we don’t have to a lot of ROs, and we should probably keep the number of PRACH slots within 60 KHz slot as 2. Otherwise this might cause large delays

Proposal for format B4:
· Entry 13, set “Number of PRACH slots within 60 kHz slot = 2”

For format A1/B1, A2/B2, A3/B3:
	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

	
	
	 
	 
	
	
	
	

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

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

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

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

	4
	A1/B1
	1
	0
	18,19,38,39
	2
	2
	6

	5
	A1/B1
	1
	0
	18,19,38,39
	8
	1
	3

	6
	A1/B1
	1
	0
	0,1,2,…,39
	2
	1
	6

	7
	A1/B1
	1
	0
	23,27,31,35,39
	2
	1
	6

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

	9
	A1/B1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1
	6

	10
	A1/B1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3

	11
	A1/B1
	1
	0
	1,3,5,7,…,37,39
	2
	1
	6

	12
	A1/B1
	1
	0
	7,15,23,31,39
	2
	2
	6

	13
	A1/B1
	2
	1
	4,9,14,19,24,29,34,39
	2
	2
	6

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

	15
	A1/B1
	4
	1
	[3,]7,[11,]15[,19],23,[27,]31[,35],39
	2
	2
	6

	16
	A1/B1
	8
	1
	4,9,14,19,24,29,34,39
	2
	2
	6

	17
	A1/B1
	8
	1
	[3,]7,[11,]15[,19],23,[27,]31[,35],39
	2
	2
	6

	18
	A1/B1
	16
	1
	4,9,14,19,24,29,34,39
	2
	2
	6

	19
	A1/B1
	16
	1
	[3,]7,[11,]15[,19],23,[27,]31[,35],39
	2
	2
	6



Replace entry 2,3 with
	xx
	A1
	1
	0
	9,19,29,39
	0
	2
	6

	Xx
	A1
	1
	0
	9,19,29,39
	8
	2
	3



Delete 6:
Delete 10:
We now have 6 spare entries (196+54 = 250, 256-250=6)
7*28 = 196 for format A1,A2,A3,B1,B4,C0,C2
3*18 = 54 for format A1/B1,A2/B2,A3/B3
196+54 = 250
Proposal from HW to add one entry with slot allocation {17,19,37,39}




1) Agree on entries 0-3, 6-14,16,18
2) Entry 4,5 change to {17,19,37,39}
3) Entries: 15, 17, 19 set slot allocation to 3,7,11,15,19,23,27,31,35,39
4) Entries: 15, 17, 19 set “Number of PRACH slots within a 60kHz slot = 1”
Offline comment from CMCC, LGE: 
The following configuration should be supported:
	xx
	Ax/Bx
	xx
	xx
	9,19,29,39
	0
	2
	






A large number of proposals regarding detailed parameter values for the RACH configurations for FR2 have been submitted to RNA1#92bis. The proposals have been classified in three categories:
· Periodicity and Slot number (SCS=60kHz) (columns 3,4  and 5 in the RACH configuration table)
· Starting symbol (column 6 in the RACH configuration table)
· Number of RACH slots within a 60Khz slot (column 7 in the RACH configuration table)

For FR2 we have several issues that need to be resolved:
- Starting symbol
- Number of RACH slots within a 60kHz slot
- Slot allocation
 
For FR2 there are three main ways to finalize the configurations.
 
A) Work hard offline to find an agreement on the FR2 table (companies need to compromise)
B) Increase the size of the FR2 table to 512 (one extra bit in RRC), to duplicate a lot of entries only changing either starting symbol or number of RACH slots
C) Use a parameter based design for the RACH configurations instead of a table:
Parameters (example):
 - Starting symbol [2] bits]
- Number of RACH slots within a 60kHz slot [1 bit]
- Slot allocation within a 10ms frame [5-7 bits]  
- RACH format [4 bits]
- Frame allocation within a RACH configuration period [4 bits]
- SCS [1 bit]
- # RACH occasions [3 bits] 
- other ?? 
in total: around 20-22 bits

Company views:
Alt A:
Alt B:
Alt C : Ericsson, Docomo, 
· DOCOMO has concerns that down-selection of parameters in the table causes restriction of TDD configuration and limited flexibility of RACH allocation. We also would like to consider Option C, and then we can realize more flexible configuration and easier definition of RACH configuration since we can discuss each parameter separately.
· Ericsson has concerns that with the current design there are is some cases very few configurations that can be used for a given TDD periodicities. Even though it is late, we would like to consider alternative C.


Below follow some proposals to finalize all columns in the RACH configuration table.

Proposal:
  Agree on the different issues in the RACH configuration table in the following order:
1. Periodicity and Slot number (SCS=60kHz) (columns 3,4  and 5 in the RACH configuration table)
 
Format A1,A2,A3,C0,C2,B1,B4:
	Configuration #
	Keep as
	Change to

	0-3, 6, 8-12, 15, 17, 19,21
	Already agreed
	-

	4,5
	As: 18,19,38,39
	one of:
· 19,39
· 9,19,29,39
· 17,19,37,39

	7
	0,1,2,…,39
	Remove

	13
	7,15,23,31,39
	3,5,7
Note: No change for format A3.

For format B4:
3,5,7,9,11,13

	14
	7,15,23,31,39
	3,5,7, 11, 13
Note: No change for format A3.

For format B4:
3,5,7,9,11,13,15,17,19,21,23

	16,18,20,22
	3,7,11,15,19,23,27,31,35,39
	7,15,23,31,39


	23
	23,31,39
	One of:
· Remove
· 13, 15, 21, 23, 29, 31, 37, 39

	24
	1,3,5,7,…,37,39
	Remove



	25
	A1
	2
	1
	9,19,29,39

	26
	A1
	1
	0
	Avoid  conflict avoidance with SSB / RMSI CORESET and  the gap necessary in between SSB/DL part and PRACH tx  

	27
	A1
	1
	0
	3,5,7,9,11,13



The following slot pattern for PRACH configuration are proposed in addition to the working assumption for FR2
1. Slot 9, 19, 29, 39 for 2.5ms periodicity case;
2. Slot 19, 39 for 5ms periodicity case;
3. Slot 23, 27, 31, 35, 39 for 1ms periodicity case;
4. Slot 23, 31, 39 for for 2ms periodicity case.

Format A1/B1,A2/B2,A3/B3
	Configuration#
	Keep as
	Change to

	0-3, 6-14,16,18
	Agreed
	-

	4,5
	As: 18,19,38,39
	one of:
· 19,39
· 9,19,29,39
· 17,19,37,39

	15
		4
	1
	[3,]7,[11,]15[,19],23,[27,]31[,35],39



	

	17
		8
	1
	[3,]7,[11,]15[,19],23,[27,]31[,35],39



	

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



	




Number of RACH slots within a 60Khz slot (column 7 in the RACH configuration table)
Proposal:
· P1 (DCM): For format A1, A2, A3, B1, B4, C0, C2
· For index 0,8,10,13,15,17,19,21 set "Number of PRACH slots within 60 kHz slot = 1"
· If the above are not accepted based on some valid reason, the number of PRACH slots within 60 kHz slot should be 1 for most entries at least for format C0, A2/B2, C2 in RACH configuration table for FR2.
· P2 (ZTE): For format A1, A2, A3, B1, B4, C0, C2
· For index 6, 8, 10, 12 set "Number of PRACH slots within 60 kHz slot = 1" 
· For index 0,2,4,13,15,17,19,21, set “Number of PRACH slots within a 60kHz slot=2” 
· P3 (CMCC): For format A1, A2, A3, B1, B4, C0, C2
· For index 0,6,8,10,12,13,15,17,19,21 set "Number of RACH slots within a 60Khz slot=2" 
· P4 (Ericsson): 
· Format A3: 
· For index 0 set “Number of PRACH slots within a 60 kHz slot” to “1”
· All formats except B4:
· For index 13, set “Number of PRACH slots within a 60 kHz slot=1”

For format A1, A2, A3, B1, B4, C0, C2
	Entry #
	DCM
	ZTE
	CMCC
	Ericsson
	Proposal

	0
	1
	2
	2
	1
	1

	2
	-
	2
	-
	-
	2

	4
	-
	2
	-
	-
	2

	6
	-
	1
	2
	-
	1

	8
	1
	1
	2
	-
	1

	10
	1
	1
	2
	-
	1

	12
	-
	1
	2
	-
	1

	13
	1
	2
	2
	1 (B4=2)
	1 for all except B4
2 for B4

	15
	1
	2
	2
	-
	2

	17
	1
	2
	2
	-
	2

	19
	1
	2
	2
	-
	2

	21
	1
	2
	2
	-
	2



Starting symbol
Proposals: 
· P1: For format A2 
· Change starting symbol from 9 to 5 and change “Number of time domain PRACH occasions within a RACH slot” from 1->2
· P2: For at least format B1 and C0
· Starting symbol index should be 0 at least for format B1 and C0.
· P3: For format A3:
· For index 0,23: Set “Starting symbol” to 2 
· P4: For Format B4
· For index 13: set “Starting symbol” to “2”

Below follows a summary of the submitted proposals from each company:
Proposals from companies:

	LGE
	RACH configuration for FR2 and unpaired spectrum
Proposal 2: 
· In the proposed configuration table for FR2 and unpaired spectrum, modify the slot indices in some entries as follow:
· For the configuration table entry index 4 and 5, slot indices are changed into {9, 19, 29, 39}.
· For the configuration table index 25, slot indices are changed into {4, 9, 14, 19}, and the value of x is changed into {1}.
· For the configuration table index 27, slot indices are changed into {3,7,11,15,19}


	CMCC
	Proposal 2: Preamble format B1, A2/B2 and A3/B3 should be deprioritized if the number of configuration indexes are limited. 

Proposal 3: The following slot pattern for PRACH configuration are proposed in addition to the working assumption for FR2
5. Slot 9, 19, 29, 39 for 2.5ms periodicity case;
6. Slot 19, 39 for 5ms periodicity case;
7. Slot 23, 27, 31, 35, 39 for 1ms periodicity case;
8. Slot 23, 31, 39 for for 2ms periodicity case.

Proposal 4:
1. Keep the column "Number of RACH slots within a 60Khz slot" as 2 for index 0,6,8,10,12,13,15,17,19,21, to reduce latency.
2. Drop the indexes with slot pattern “0,1,2,…,39” and “1,3,5,7,9…,39”, due to the extreme overhead and unclear use case in unpaired spectrum in FR2.


	Qualcomm
	Proposal 3: For FR2, RAN1 changes the additional starting symbol for preamble format A2 from 9 to 5.

	Ericsson
	Format A3: 
· Configuration 0: Change “Starting symbol” to 2 and “Number of PRACH slots within a 60 kHz slot” to “1” 
· Motivation: Have one entry with lower PRACH capacity
· Configuration 23: Change “Starting symbol” to 2 
· Motivation: More freedom to schedule DL in the previous slot without interference

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”, “Starting symbol” to “2”, and “Number of PRACH slots within a 60 kHz slot” to “1”
· 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 rather late starting slot in frame
· Configuration 27: Change “Slot number” to “3,5,7,9,11,13,15,17,19,21,23,25”

All formats except B4 (but including A3):
· Configuration 13: Change “Slot number” to “3,5,7” and “Number of PRACH slots within a 60 kHz slot” to 1
· Configuration 14: Change ”Slot number” to “3,5,7,9,11,13”
· Configuration 23: Change “Slot number” to “9,11,13”


	Docomo
	Proposal 4: The number of PRACH slots within 60 kHz slot should be 1 for most entries for all formats in RACH configuration table for FR2.
Proposal 5: The remaining entries in working assumption of RACH configuration table for FR2 should be utilized so that both of the number of PRACH slots within 60 kHz slot = 1 and 2 can be supported.
Proposal 6: If proposal 4 and 5 are not accepted based on some valid reason, the number of PRACH slots within 60 kHz slot should be 1 for most entries at least for format C0, A2/B2, C2 in RACH configuration table for FR2.
Proposal 7: Starting symbol index should be 0 at least for format B1 and C0.
Proposal 8: NR supports RACH configuration table for FR2 in Table A1 in Appendix.


	ZTE
	Proposal 5: Adopt the text proposal in appendix 2 for FR2 and unpaired spectrum. 
The index 23,24 which added at the end of last meeting should be kept in this table. Index 24 is the companion configuration with index 12, the difference is the starting symbol.
In index 15,16,17,18,19,20,21,22, for the values “y”, should be 1 as we follow the same principle for FR1 that, in the longer configuration period, the ROs have better to start from the second frame.
For index 0,2,4,13,15,17,19,21, the “Number of PRACH slots within a 60kHz slot” can down select to 2, as the possible DL/UL configuration can allow consecutive 2 120KHz slots as RACH slots.
For index 6,8,10,12, the “Number of PRACH slots within a 60kHz slot” can down select to 1. The reason is for this RACH density and possible DL/UL ratio 3:1, we should leave space for other UL channel in SCS=120KHz.
For index 16,18,20,22, we select the larger density {3,7,11,15,19,23,27,31,35,39} set and the starting symbol is 0. The “Number of time-domain PRACH occasions within a RACH slot” will be selected accordingly.
As we have free space for format A1, we suggest to add two rows in the end, which the density is the integral multiple of 4:
	25
	A1
	1
	0
	7,11,15,19,27,31,35,39
	0
	1
	6

	26
	A1
	1
	0
	27,31,35,39
	0
	1
	6


For other format except A1, we can reuse as much as possible from the format A1 but delete the 160/80/40 ms configuration period in format A1/B1, A2/B2, A3/B3.


	Huawei
	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.

	CATT
	Proposal 3: 
· Adopt the proposed tables shown in the Appendix A for supporting the random access configurations for FR2 for the short formats: A1, A2, A3, A1/B1, A2/B2, A3/B3, B1, B4, C0, C2.






Other text proposals
Text proposal for 38.211, 5.3.2	OFDM baseband signal generation for PRACH
-------------- Text proposal for 38.211 ---------------------------

[bookmark: _Toc510519305]5.3.2	OFDM baseband signal generation for PRACH


The time-continuous signal  on antenna port  for PRACH is defined by



where  and 

-	 is given by clause 6.3.3; 


-	 is the subcarrier spacing of the initial active uplink bandwidth part during initial access. Otherwise,  is the subcarrier spacing of the active uplink bandwidth part; 



-	 is obtained from the higher-layer parameter k0 and is such that the lowest numbered subcarrier in a common resource block for subcarrier spacing configuration  coincides with the lowest numbered subcarrier in a common resource block for any subcarrier spacing configuration less than ; 
-	[image: ] is the lowest numbered resource block of the initial active uplink bandwidth part based on common resource block indexing and is derived by the higher-layer parameter initial-UL-BWP during initial access. Otherwise, [image: ] is the lowest numbered resource block of the active uplink bandwidth part based on common resource block indexing and is derived by the higher-layer parameter UL-BWP; 
-	[image: ] is the frequency offset of lowest PRACH transmission occasion in frequency domain with respect to PRB 0 of the initial active uplink bandwidth part given by the higher-layer parameter prach-frequency-start during initial access associated with the initial active uplink bandwidth part. Otherwise, [image: ] is the frequency offset of lowest PRACH transmission occasion in frequency domain with respect to physical resource block 0 of the active uplink bandwidth part given by the higher-layer parameter prach-frequency-start associated with the active uplink bandwidth part;
-	[image: ] is the PRACH transmission occasion index in frequency domain for a given PRACH transmission occasion in one time instance as given by clause 6.3.3.2; 
-	[image: ] is the number of resource blocks occupied and is given by the parameter allocation expressed in number of RBs for PUSCH in Table 6.3.3.2-1.



-	 and  are given by clause 6.3.3 and  where 


-	for ,  


-	for ,  is the number of times the interval 

overlaps with either time instance 0 or time instance  in a subframe



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

	
where 
-	and  are given by clause 5.3.1
-	the subframe or 60 kHz slot is assumed to start at [image: ] ;
-	a timing advance value [image: ] shall be assumed;
-	[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;
-	[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: ]



The quantities  and  are given by clause 6.3.3 and  where 


-	for ,  




-	for ,  is the number of times the interval  overlaps with either time instance 0 or time instance  in a subframe




The quantities  and  are given by clause 6.3.3 and  where 


-	for ,  




-	for ,  is the number of times the interval  overlaps with either time instance 0 or time instance  in a subframe
--------------------------------------------------------------------

TP on clarification to 38.211, section 5.3.2 OFDM symbol generation
CATT have the following comment:
Proposal 3: For the tables of random access configurations (i.e., Table 6.3.3.2-2, 6.3.3.2-3, 6.3.3.2-4), either delete the column “, PRACH duration”, or clarify the definition of the term “, PRACH duration”  if the column is kept in these tables; 
· If the column is kept, the column “, PRACH duration” may be defined as the time duration of one PRACH occasion for the long formats, and the time duration of all time-domain PRACH occasions within one RACH slot for the short formats, including the guarding time;
· If the column is kept, the values for the column “, PRACH duration” need to be changed/corrected based the new definition;
Huawei have the following TP:
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 -------------------------------
Text proposal of clarification for cyclic logical root sequence

	
For reference from 36.211 section 5.7.2:
The random access preambles are generated from Zadoff-Chu sequences with zero correlation zone, generated from one or several root Zadoff-Chu sequences. The network configures the set of preamble sequences the UE is allowed to use.

There are up to two sets of 64 preambles available in a cell where Set 1 corresponds to higher layer PRACH configuration using prach-ConfigurationIndex and prach-FrequencyOffset and Set 2, if configured, corresponds to higher layer PRACH configuration using prach-ConfigurationIndexHighSpeed and prach-FrequencyOffsetHighSpeed. The set of 64 preamble sequences in a cell is found by including first, in the order of increasing cyclic shift, all the available cyclic shifts of a root Zadoff-Chu sequence with the logical index rootSequenceIndexHighSpeed (for Set 2, if configured) or with the logical index RACH_ROOT_SEQUENCE (for Set 1), where both rootSequenceIndexHighSpeed (if configured) and RACH_ROOT_SEQUENCE are broadcasted as part of the System Information. 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. The relation between a logical root sequence index and physical root sequence index  is given by Tables 5.7.2-4 and 5.7.2-5 for preamble formats 0 – 3 and 4, respectively.



Same wording as in LTE can be used to clarify how the UE select a root sequence in case of non-consecutive root sequence order (e.g from 837 -> 0) 

Offline proposal:
Adopt the following TP in 38.211, section 6.3.3
---------------------------------- 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 -------------------------------

Text proposal for 38.211, 6.3.3.2
Nokia:
Text proposal for 38.211:
6.3.3.2	Mapping to physical resources
……




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]. For PRACH preambles in FR1, with  = 15 KHz, the “Number of PRACH slots within a subframe” is always 1, otherwise, for PRACH preambles with  = 30 KHz, the “Number of PRACH slots within a subframe” is as given by Tables 6.3.3.2-2 or 6.3.3.2-3. For PRACH preambles in FR2, with  = 60 KHz, the “Number of PRACH slots within a 60 kHz slot” is always 1, otherwise, for PRACH preambles with  = 120 KHz, the “Number of PRACH slots within a 60 kHz slot” is as given by Table 6.3.3.2-4.

Qualcomm:
Proposal 2: NR supports UE to assume the number of PRACH slots within a subframe (60 kHz slot) to be 1 whenever Msg1 is configured with 15 kHz SCS (60 kHz SCS).

	CHANGE START



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.
Irrespective of configured prach-ConfigIndex, UE assumes the number of PRACH slots within a subframe (60 kHz slot) to be 1 if Msg1 is configured with 15 kHz SCS (60 kHz SCS).

	CHANGE END




Text proposal for 38.211, 6.3.3.2 (RACH configuration for handover)
Intel have the following motivation and proposal:
 
Motivation:

The main motivation of time difference constraint for LTE FDD/TDD system as shown above is that UE does not need to decode the PBCH for the transmission of PRACH for the PRACH configuration where the PRACH resource periodicity is 20ms. In LTE, UE can detect the radio frame boundary from the PSS/SSS but it does not know the SFN before decoding PBCH. So by only detecting PSS/SSS of the target cell, the UE does not know in which radio frame PRACH can be transmitted when the PRACH resource periodicity is configured as 20ms. Therefore, UE may need to decode the PBCH of the target cell in order to receive the information of the radio frame that PRACH can be transmitted. However, necessitation of the decoding of PBCH before PRACH transmission in handover would require additional UE complexity as well as the unnecessary delay before transmitting PRACH for the handover, which had motivated to introduce the relative time difference constraint for the hand over scenario in LTE as shown above.

Similarly, NR also includes PRACH configuration of 20ms and even longer periodicities in FR1 paired/unpaired spectrum cases and FR2 unpaired spectrum case. Therefore, similar constraints have to be defined for some of the PRACH configurations.







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 , 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 .
Otherwise, 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 .

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

Text proposal for 38.213, 8.1 Random access preamble
8.1			Random access preamble
A UE is provided a number of SS/PBCH blocks associated with one PRACH occasion by the value of higher layer parameter SSB-perRACH-Occasion. If the value of SSB-perRACH-Occasion is smaller than one, one SS/PBCH block is mapped to 1/SSB-per-rach-occasion consecutive PRACH occasions. The total number of preambles per SS/PBCH block per PRACH occasion is given by min(ceiling(64/SSB-perRACH-Occasion), 64). The UE is provided a number of contention-based preambles per SS/PBCH block per PRACH occasion by the value of higher layer parameter cb-preamblePerSSB. The remaining preambles are contention free preambles. and the UE determines a total number of preambles per SSB per PRACH occasion as the multiple of the value of SSB-perRACH-Occasion and the value of cb-preamblePerSSB.
Handled in RACH procedure session.

Other key issues related to AI 7.1.1.4.1

	Company
	Comments

	ZTE
	Proposal 6: Only one parameter between the parameter of restriction set and parameter of SCS of Msg1 is preferred to save overhead in RMSI. 

	InterDigital
	Considering that RACH has higher priority than SRS, UE should transmit RACH and SRS should be dropped if there is collision. 
Proposal 1: The RACH CORESET can have the same configuration with RMSI CORESET, and RACH CORESET can also be configured in RMSI different from RMSI CORESET for scheduling flexibility. 
Proposal 2: When there are more than one RACH PDCCH monitoring occasions within one slot, UE monitors the one whose associated SSB is associated with Msg1. 


	Qualcomm
	Observation 3: In format 2, The ratio of CP samples and required interpolation factor is not an integer for length 2048 FFT.
Hence, we propose to change the number of CP samples of format 2 to , which would be an integer multiple of the interpolation factor for length 1K, 1.5K, 2K, 3K and 4K FFT. 
Observation 4: If number of CP samples is changed to  in format 2, the ratio of CP samples and interpolation factor remains an integer value for length 1K, 1.5K, 2K, 3K and 4K FFT.
Proposal 1: NR changes the number of CP samples of PRACH format 2 to .
	CHANGE START


[bookmark: _Hlk502835200]


Table 6.3.3.1-1: PRACH preamble formats for  and 
	Format
	

	

	

	

	Support for restricted sets

	0
	839
	1.25 kHz
	

	

	Type A, Type B

	1
	839
	1.25 kHz
	

	

	Type A, Type B

	2
	839
	1.25 kHz
	

	4688k

	Type A, Type B

	3
	839
	5 kHz
	

	

	Type A, Type B



	CHANGE END
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Appendix, 

FR2 table
Delete entry 6
Delete entry 2
Delete entry 24
Add two entries (copy of 19 and 21 by changing Number of RACH slots = 1)
Add the following 
	xx
	A1
	1
	0
	9,19,29,39
	0
	2
	6

	Xx
	A1
	1
	0
	9,19,29,39
	7
	2
	3



Revise entry 5, slot allocation to 19,39, starting symbol to 7, Number or RACH slots = 1
Revise 13, Number or RACH slots = 1
Revise 14, slot allocation to 3,5,7,9,11,13
Add one entry (for 2ms UL/DL): slot periodicity (1,0), slot allocation 13, 14, 15, 29,30,31,37,38,39, starting symbol = 7, Number of RACH slots = 2
Add one entry 
	xx
	A1
	8
	1,2
	9, 19, 29, 39
	0
	2
	6
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.1.


1.


4.1


 


Document for


:     


Discussio


n and Decision


 


 


 


1


 


Background


 


 


This is a revi


sion of R1


-


1805533.


 


T


his document 


summarizes the


 


submitted contribution


s


 


for


 


RAN1#92


bis


 


for AI 


7


.1.


1.


4.1, 


"


Remaining details on 


PRACH formats


"


.


 


L


et 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 


 


·


 


Remaining det


ails on RACH configuration table for u


npaired spectrum, FR1


 


·


 


Remaining deta


ils on RACH configuration table for unpaired spectrum, FR2


 


·


 


Text proposals


 


·


 


Other key


 


issues


 


(single 


company


 


proposals)


 


 


2


 


Agreements and WA during RAN1#92bis


 


 


·


 


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


,


 


and it 


is more than 


N 


symbols after DL part and/or the last symbol of an SSB.


 


o


 


N = [2] for Msg1 SCS = 60kHz 


 


o


 


N = [3] for Msg1 SCS = 120


kHz


 


 


·


 


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 R


O association pattern period. Those leftover 


ROs are invalid. 
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