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Background

[bookmark: _Toc492918225]Revision of R1-1801117. This document summarizes the submitted contributions for AH 1801 for AI 7.1.4.1, "PRACH Remaining details on PRACH formats".
For this final meeting 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 on number of time domain RACH occasions within a RACH slot
· Confirmation of WA on supported Preamble formats for SCS = 120kHz
· Corrections to OFDM signal generation
· Remaining details of number of FDMed RACH occasions and potential support of frequency hopping (Non essential CR)
· Handling of Semi-static UL/DL configuration in RMSI or OSI and collision between RACH occasion and DL part
· Starting OFDM symbol
· Remaining details on RACH configuration tables
· Paired spectrum, FR1, format 0-3
· Paired spectrum, FR1, format Ax,Bx,Cx
· Unpaired spectrum, FR1, format 0-3
· Unpaired spectrum, FR1, format Ax,Bx,Cx
· Paired spectrum, FR2, format Ax,Bx,Cx (Note: No FDD bands are agreed yet!!)
· Unpaired spectrum, FR2, format Ax,Bx,Cx
· Smaller spec edits

Key issues

WA on number of time domain RACH occasions within a RACH slot 
Agreements:
Confirm the following working assumptions with the following update:
· Number of time domain RACH occasions within a RACH slot
· For preamble format (working assumption), at least the following # of occasions:
· A1: 6
· A2: 3
· A3: 2
· B4: 1
· B1: 6 or 7
· C0: 4 6 or 7
· C2: 2
· A1/B1: 6 or 7
· A2/B2: 3
· A3/B3: 2

· The value is not applicable (N/A) for format 0-3

In RAN1#91 we made the following WA on the number of RACH occasions within a RACH slot
	· Number of time domain RACH occasions within a RACH slot
· For preamble format (working assumption), at least the following # of occasions:
· A1: 6
· A2: 3
· A3: 2
· B4: 1
· B1: 6 or 7
· C0: 4
· C2: 2
· A1/B1: 6 or 7
· A2/B2: 3
· A3/B3: 2
· The value is not applicable (N/A) for format 0-3



Editors note: For format C0 it seems that one error was made in the last meeting, As C0 used only 2 OFDM symbols it is possible to have up to 7 C0 within one slot (in the case when 14 OFDM symbols are available)
WA on number of time domain RACH occasions within a RACH slot
Offline proposals:
Confirm the WA with the following updates:
· C0: 6 or 7
· No need for TP as this values will be included in the RACH configuration table

Confirmation of WA on supported Preamble formats for SCS = 120kHz
In RAN1#91 we made the following agreements:
	Agreements: (RAN1 #91)
For PRACH preamble formats based on the short sequence length, NR supports the following formats: 
· For Rel15, format A0 is not supported for SCS = 15/30/60/120kHz
· Format A
· A1, A2, A3
· Note: for only format A case, consider leaving a blank symbol at the end of the RACH transmission
· Format B 
· B4, B1
· Format A in combination with format B
· A1/B1, A2/B2, A3/B3
· For format C
· C0 and C2
Note: Only one format is configured by the gNB
· Send LS to RAN4 to check format A1/A2/A3 for 120kHz and format C0 for 120kHz. [Intel] R1-1721561, revised in R1-1721622, which is approved by removing “B1” entry in the table, final LS is in R1-1721630



The remaining issues regarding format A1/A2/A3 and C0 for SCS = 120kHz 
RAN1 have not received any answer on the LS sent during RAN1#91, however some additional information is provided in R1-1800164 from Mediatek. 
[image: ]
[bookmark: _Ref503358920]Figure 1: PRACH ON/OFF time mask in FR2

Offline proposal:
NR supports that PRACH preamble formats A1, A2, A3, and C0 with SCS=120kHz are mandatory for all UEs regardless of their capabilities.
Note: no need for TP as these values are already in:
· 


Table 6.3.3.1-2: Preamble formats for  and  where 
	Format
	

	

	

	

	Support for restricted sets

	[bookmark: _Hlk494194986]
	
	
	
	
	

	A1
	139
	

	

	

	-

	A2
	139
	

	

	

	-

	A3
	139
	

	

	

	-

	B1
	139
	

	

	

	-

	B2
	139
	

	

	

	-

	B3
	139
	

	

	

	-

	B4
	139
	

	

	

	-

	C0
	139
	

	

	

	-

	C2
	139
	

	

	

	




Correction to OFDM signal generation
OFDM signal generation for PRACH:

Offline agreement:
================= Text proposal 38.211, section 5.3 ================================
5.3 OFDM baseband signal generation



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

Note: Delete this equation and replace with the following equation











The value of  is obtained from the subcarrier spacing configuration  of the initial active uplink BWP. The value of  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 . The value  is the lowest numbered RB of initial active uplink BWP based on common resource block indexing and is derived by the higher-layer parameter initial-Uplink-Bandwidth-Part. The value  is the frequency offset of lowest PRACH transmission occasion in frequency domain with respect to PRB 0 of initial active UL BWP(s) given by the higher-layer parameter prach-frequency-start, the value  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, and the value  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.


where  and  is given by clause 6.3.3. 
+++++++++++++++++++++ end text proposal +++++++++++++++++++++++++++++++++++++++++

Clarification why we need the agreement on 
In RAN1#90b we made the following agreement:
Agreements:
· RACH PRB allocation is the PRBs allocated to RACH within a RACH slot
· NR supports the following numbers of subcarriers as guard band:
· Note: Generation of any additional guard band is up to gNB implementation
	PRACH sequence
length (L) 
	PRACH SCS (kHz)
	UL SCS (kHz)
	RACH PRB allocation size
	Number of 
subcarriers as guard band

	839
	1.25
	15
	6 
	25

	839
	1.25
	30
	3 
	25

	839
	1.25
	60
	2
	313

	839
	5
	{15,30,60}
	24,12,6
	25

	139
	15
	{15,30}
	12, 6
	5

	139
	15
	60
	3
	5

	139
	30
	{15,30,60}
	24,12,6
	5

	139
	60
	{60,120}
	12,6
	5

	139
	120
	{60, 120}
	24,12
	5




The values of have not been agreed upon. 

is the number of offset subcarriers from the lowest subcarrier in the PRACH bandwidth. Only the total number of guard carriers was agreed in RAN1#90b. 
Offline agreement:

The values of in table 6.3.3.2-1 are confirmed with the following updates:
------------- text proposal, 38.211 section 6.3.3.2 -----------------------------------------------



Table 6.3.3.2-1: Supported combinations of  and , and the corresponding value of .
	

	
 for PRACH
	
 for PUSCH
	Allocation expressed in number of RBs for PUSCH
	


	839
	1.25
	15
	6
	712

	839
	1.25
	30
	3
	112

	839
	1.25
	60
	2
	133156

	839
	5
	15
	24
	12

	839
	5
	30
	12
	1012

	839
	5
	60
	6
	712

	139
	15
	15
	12
	2

	139
	15
	30
	6
	2

	139
	15
	60
	3
	2

	139
	30
	15
	24
	2

	139
	30
	30
	12
	2

	139
	30
	60
	6
	2

	139
	60
	60
	12
	2

	139
	60
	120
	6
	2

	139
	120
	60
	24
	2

	139
	120
	120
	12
	2


------------- end text proposal, 38.211 section 6.3.3.2 -----------------------------------------------


Remaining details of number of FDMed RACH occasions and potential support of frequency hopping 
Agreements:
· For the separate configuration of the number of PRACH transmission occasions FDMed in one time instance for initial access, support:
· The value range of the 2-bit RRC parameter prach-FDM is {1,2,4,8}

Indexing of FDMed RACH transmissions occasions

· Relative frequency offset of Msg1
· Note: This defines the offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0 of initial active UL BWP(s)
Value: {0,1,…,Bandwidth of initial active UL BWP in terms of PRBs – Bandwidth of the RACH occasion in terms of PRBs}
· The FDMed RACH transmission occasions are consecutive in frequency domain.
· Note: Bandwidth of RACH transmission occasion is an integer number of PRBs including the guard tones.
· FFS indexing of FDMed RACH transmissions occasions

Proposal:  Index from PRB0 of initial active UL BWP, indexed in an ascending order starting from 0.
Text proposal based on contribution from Sony.
--------------------------< Start of text proposal for TS38.211 >--------------------------

6.3.3.2	Mapping to physical resources
The preamble sequence shall be mapped to physical resources according to





where physical resources overlapping resources declared as 'reserved' according to clause 4.4.3 shall be counted in the mapping process but not used for transmission,  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 and frequency resources given by the higher-layer parameter PRACHConfigurationIndex according to Table 6.3.3.2-2 depends on FR1 or FR2 and the spectrum type as defined in [TS38.101]. 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.
The configured RACH occasions in one time instance can be frequency division multiplexed  times, given by the higher-layer parameter prach-FDM. The frequency multiplexed RACH occasions in one time instance are indexed according to
,
--------------------------< End of text proposal for TS38.211 >--------------------------
In RAN1#91 we made the following agreements on the FDMed PRACH transmission occasions:
	· Support separate configuration of the number of PRACH transmission occasions FDMed in one time instance.
· Size of value range is 2 bits.
· From UE perspective, all available FDMed PRACH transmissions occasions for initial access are configured within the initial active uplink BWP.
· Initial Active UL BWP’s(s) frequency position
· Up to RAN4 to decide
· FFS default value
· Relative frequency offset of Msg1
· Note: This defines the offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0 of initial active UL BWP(s)
· Value: {0,1,…,Bandwidth of initial active UL BWP in terms of PRBs – Bandwidth of the RACH occasion in terms of PRBs}
· The FDMed RACH transmission occasions are consecutive in frequency domain.
· Note: Bandwidth of RACH transmission occasion is an integer number of PRBs including the guard tones.
· FFS indexing of FDMed RACH transmissions occasions



Number of FDMed RACH occasions:
Based on the agreements made in RAN1#91 (see above) and the proposals in the submitted contributions to this meeting we have the following alternatives on the number of FDMed RACH occasions in one time instance. 
· 1,2,4,8 for SCS=1.25kHz, 15kHz and 60kHz (ZTE)
· 1,2,3,4 for SCS=5kHz, 30kHz and 120kHz (ZTE)
· 1,2,4,6 for all SCS (MediaTek)
· 1,2,4,8 for all SCS (Ericsson, NTT Docomo)
Support of frequency hopping of PRACH transmissions in NR. (Non essential CR)
In LTE (TDD) frequency hopping is supported. The following is proposed for NR:
Offline proposal:
· Alt1: NR does not support frequency hopping
· Alt2: NR support frequency hopping only in the case when number of FDMed RACH occasions at one time instance = 1 
· Alt3: NR support frequency hopping independent of number of FDMed RACH occasions at one time instance
Handling of Semi-static UL/DL configuration in RMSI or OSI and collision between RACH occasion and DL part
ZTE provided an alternative proposal to discuss:
Proposals:
· Alt 1: PRACH can be transmitted only in PRACH occasions completely within an UL part of the semi-static UL/DL      configuration.
· Note: this means that the gNB may configure a       PRACH configuration and a semi-static UL/DL configuration in which some PRACH       occasions collide with DL parts.
· Note: How the UE handles the collision between       actually transmitted SSB and UL part is decided in control session.
· Alt 2: The UE is not expected to handle PRACH      occasions colliding, even partially, with DL parts of the semi-static      UL/DL configuration.




According to RAN2, the Semi-static UL/DL configuration is in RMSI.

Possible offline conclusion:
We agreed in principle that there can be RACH occasions that collide with some DL part in the semi-static UL/Dl configuration. In that case the RACH occasions are dropped. 
Design the TDD RACH configuration tables to ensure enough 

Handling the collision of a RACH occasion and a DL portion:
Proposal:
Option 1 (WA from last meeting): 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.

Supported by: 

Option 2: 
If a RACH occasion collides with an actually transmitted SSB then 
· Alt1: The RACH occasion is dropped
· Alt2: If the SSB are located in the first half of the slot, then the RACH occasion is used. If the SSB are located in the second half of the slot then the RACH occasion is dropped. 
· Note: In this case starting symbol is 7

If a RACH occasion collides with other DL signals (not SSB) 
· Alt1: In order to keep RMSI signaling to a minimum, it should be up to the network to avoid collisions between RACH and any other transmissions besides SS blocks.
· Alt2: Drop the RACH occasion (all other DL signals)
· Alt3: Drop the RACH occasion if the DL signal is not the SSB or RMSI
· Alt4: UE overwrites the DL signal and assume that it is a UL part and the RACH occasion can be used
· Introducing start symbol(s) larger than 2 for a limited number of entries in the Configuration table.

Qualcomm view: 
· If an actually transmitted SSB falls in the first half of the RACH slot, UE assumes that all RACH resources in the first half of the slot are not valid but RACH resources in the 2nd half of the slot are valid. 
If an actually transmitted SSB falls in the second half of the RACH slot, UE assumes that all RACH resources within the slot are not valid.
Qualcomm view:
We are OK with both alternative 1 and 4.






Start OFDM symbol
In RAN1#91 we made the following agreement on the starting symbol value.
· Start symbol Index (in Msg1 SCS for short sequence and 15kHz for long sequence): 
· Values {0,2} for short sequence
· Values {0,6} for format 2
· Always be 0 for format 0,1,3
· FFS definition of the starting symbol for the unpaired spectrum 

Editors note: For paired spectrum the understanding is that the start symbol is the same as the physical symbol number. 
Based on the submitted contributions for this meeting we have make the following proposal on the definition of starting symbol for unpaired spectrum:
· Alt1: Starting symbol is the same as the physical symbol number
· Supported by: Qualcomm

· Alt2: Starting symbols refers to the first UL symbol in the slot (first UL symbol is based on UL/DL configuration)
· Alt3: Starting symbol refers to end of the slot (see illustration below)
[image: ]
Values of starting symbol for unpaired spectrum to be determined after deciding on definition of starting symbol for unpaired spectrum. For instance, if alt1 is selected then more start symbol index could be needed compared to alt2 and alt3. For alt2 and alt3 only the UL part need to be considered for the start symbol index while for alt1 all physical symbol index (e.g 0-11) could be needed. 

Remaining details of RACH configuration tables
In RAN1#91 we agreed to have four configuration tables, two for paired spectrum (FR1 and FR2) and two for unpaired spectrum (FR1 and FR2). We made some agreements for one of the configuration tables, paired spectrum for FR1. For this meeting we need to finalize all four tables. 
One proposal from Ericsson would be to make a small change in the header for the configuration tables. 
RACH configuration table headings, with a proposed change in the last column 
	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

	
	
	

	

	
	
	
	



Offline proposal:
Agree on the proposed update of the header for the last column in the configuration table by including ”time domain” so that the last column will read “Number of time domain PRACH occasions within a RACH slot”

Agreements:
· For RACH configuration table headings, update as follows:
· Number of time domain PRACH occasions within a RACH slot



In the following subsections the RACH configuration tables are discussed. From the submitted contributions it can be seen that the proposals are not fully aligned. Especially for unpaired spectrum, there will a need to first discuss the design principles before agreeing on the configuration tables. For paired spectrum it is possible to look at the configuration tables as the proposals are more aligned (as FDD have less issues compared to TDD). 
Paired spectrum and FR1 (FDD below 6GHz), Long sequences
Working assumption:
For Random access configurations for FR1 and paired spectrum/SUL in case of long sequence PRACH, add the following configuration entries:
· The actual PRACH configuration index is up to the editor:
	PRACH
Configuration 
Index

	Preamble format
	

	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	Number of PRACH occasions within a RACH slot

	
	
	

	

	
	
	
	

	
	0
	4
	1
	1
	-
	-
	-

	
	0
	4
	1
	4
	-
	-
	-

	
	0
	4
	1
	7
	-
	-
	-

	
	0
	4
	1
	9
	-
	-
	-

	
	0
	8
	1
	1
	-
	-
	-

	
	0
	8
	1
	4
	-
	-
	-

	
	0
	8
	1
	7
	-
	-
	-

	
	0
	8
	1
	9
	-
	-
	-

	
	0
	16
	1
	1
	-
	-
	-

	
	0
	16
	1
	4
	-
	-
	-

	
	0
	16
	1
	7
	-
	-
	-

	
	0
	16
	1
	9
	-
	-
	-

	
	1
	4
	1
	1
	-
	-
	-

	
	1
	4
	1
	4
	-
	-
	-

	
	1
	4
	1
	7
	-
	-
	-

	
	1
	4
	1
	9
	-
	-
	-

	
	1
	8
	1
	1
	-
	-
	-

	
	1
	8
	1
	4
	-
	-
	-

	
	1
	8
	1
	7
	-
	-
	-

	
	1
	8
	1
	9
	-
	-
	-

	
	1
	16
	1
	1
	-
	-
	-

	
	1
	16
	1
	4
	-
	-
	-

	
	1
	16
	1
	7
	-
	-
	-

	
	1
	16
	1
	9
	-
	-
	-

	
	3
	4
	1
	1
	-
	-
	-

	
	3
	4
	1
	4
	-
	-
	-

	
	3
	4
	1
	7
	-
	-
	-

	
	3
	4
	1
	9
	-
	-
	-

	
	3
	8
	1
	1
	-
	-
	-

	
	3
	8
	1
	4
	-
	-
	-

	
	3
	8
	1
	7
	-
	-
	-

	
	3
	16
	1
	1
	-
	-
	-

	
	3
	16
	1
	4
	-
	-
	-

	
	3
	16
	1
	7
	-
	-
	-

	
	3
	16
	1
	9
	-
	-
	-

	
	2
	8
	1
	1
	0
	-
	-

	
	2
	16
	1
	1
	0
	-
	-





Paired spectrum in FR1, short sequence
Agreements:
For RACH configuration for FR1 and paired spectrum:
· More priority to Ax and Bx formats compared to Ax/Bx
· Change from subframe 5 to subframe 4 for RACH configuration period 40,80,160ms
· Regarding the number of RACH occasions within one RACH configuration period.
· FDM is used to achieve 8 RACH occasions within one RACH configuration period
· In addition, for preamble formats A1, A2 and for periodicities 80ms, 160ms at least one configuration supports 8 RACH occasions. 
· Note: This can be done by either have more subframes allocated or to have more frames allocated


Offline summary:
The number of configurations for each format is as follows (N+M, where N is the number of agreed formats and M is the number of identified candidate configurations for each format)
· A1: 19+1
· A2: 19+1
· A3: 16+4
· B1: 17+4
· B4: 17+4
· A1/B1: 10
· A2/B2: 10
· A3/B3: 10
· C0: 16+4
· C2: 17+4
· In total 132+22(candidates)
· For the long sequence we have 87 configurations. Giving a total of 219+22 configurations

Offline proposal:
For Random access configurations for FR1 and paired spectrum/SUL in case of short sequence PRACH, the green marked RACH configurations are supported. 
Suggestions to also support the yellow marked configurations. 
------------- text proposal, 38.211 section 6.3.3.2 -----------------------------------------------
· Table 6.3.3.2-2: Random access configurations for FR1 and paired spectrum (short sequence)

	PRACH
Configuration 
Index

	Preamble format
	

	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	Number of PRACH occasions within a RACH slot

	
	
	

	

	
	
	
	

	
	A1
	16
	0
	4,9
	0
	1
	6

	
	A1
	16
	1
	4
	0
	2
	6

	
	A1
	8
	0
	4,9
	0
	1
	6

	
	A1
	8
	1
	4
	0
	2
	6

	
	A1
	4
	0
	4,9
	0
	1
	6

	
	A1
	4
	0
	4
	0
	2
	6

	
	A1
	4
	1
	4,9
	0
	1
	6

	
	A1
	2
	0
	4,9
	0
	1
	6

	
	A1
	2
	0
	1
	0
	2
	6

	
	A1
	2
	0
	4
	0
	2
	6

	
	A1
	2
	0
	7
	0
	2
	6

	
	A1
	1
	0
	1
	0
	2
	6

	
	A1
	1
	0
	4
	0
	1
	6

	
	A1
	1
	0
	7
	0
	2
	6

	
	A1
	1
	0
	1,6
	0
	1
	6

	
	A1
	1
	0
	2,7
	0
	2
	6

	
	A1
	1
	0
	4,9
	0
	1
	6

	
	A1
	1
	0
	1,4,7
	0
	2
	6

	
	A1
	1
	0
	0,2,4,6,8
	0
	2
	6

	
	A1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	6

	
	A1
	1
	0
	1,3,5,7,9
	0
	2
	6

	
	
	
	
	
	
	
	

	
	A2
	16
	1
	2,6,9
	0
	1
	3

	
	A2
	16
	1
	4
	0
	2
	3

	
	A2
	8
	1
	2,6,9
	0
	1
	3

	
	A2
	8
	1
	4
	0
	2
	3

	
	A2
	4
	0
	2,6,9
	0
	1
	3

	
	A2
	4
	0
	4
	0
	2
	3

	
	A2
	2
	1
	2,6,9
	0
	1
	3

	
	A2
	2
	0
	1
	0
	2
	3

	
	A2
	2
	0
	4
	0
	2
	3

	
	A2
	2
	0
	7
	0
	2
	3

	
	A2
	1
	0
	1
	0
	2
	3

	
	A2
	1
	0
	4
	0
	1
	3

	
	A2
	1
	0
	7
	0
	2
	3

	
	A2
	1
	0
	1,6
	0
	1
	3

	
	A2
	1
	0
	2,7
	0
	2
	3

	
	A2
	1
	0
	4,9
	0
	1
	3

	
	A2
	1
	0
	1,4,7
	0
	2
	3

	
	A2
	1
	0
	0,2,4,6,8
	0
	2
	3

	
	A2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	3

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

	
	
	
	
	
	
	
	

	
	A3
	16
	1
	4,9
	0
	1
	2

	
	A3
	8
	1
	4,9
	0
	1
	2

	
	A3
	4
	0
	4,9
	0
	1
	2

	
	A3
	16
	1
	4
	0
	2
	2

	
	A3
	8
	1
	4
	0
	2
	2

	
	A3
	4
	0
	4
	0
	2
	2

	
	A3
	2
	1
	2,6,9
	0
	2
	2

	
	A3
	2
	0
	1
	0
	2
	2

	
	A3
	2
	0
	4
	0
	2
	2

	
	A3
	2
	0
	7
	0
	2
	2

	
	A3
	1
	0
	1
	0
	2
	2

	
	A3
	1
	0
	4
	0
	1
	2

	
	A3
	1
	0
	7
	0
	2
	2

	
	A3
	1
	0
	1,6
	0
	1
	2

	
	A3
	1
	0
	2,7
	0
	2
	2

	
	A3
	1
	0
	4,9
	0
	1
	2

	
	A3
	1
	0
	1,4,7
	0
	2
	2

	
	A3
	1
	0
	0,2,4,6,8
	0
	2
	2

	
	A3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	2

	
	A3
	1
	0
	1,3,5,7,9
	0
	2
	2

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	B1
	16
	0
	4,9
	0
	1
	7

	
	B1
	16
	1
	4
	0
	2
	7

	
	B1
	8
	0
	4,9
	0
	1
	7

	
	B1
	8
	1
	4
	0
	2
	7

	
	B1
	4
	0
	4,9
	0
	1
	7

	
	B1
	4
	0
	4
	0
	2
	7

	
	B1
	4
	1
	4,9
	0
	1
	7

	
	B1
	2
	0
	4,9
	0
	1
	7

	
	B1
	2
	0
	1
	0
	2
	7

	
	B1
	2
	0
	4
	0
	2
	7

	
	B1
	2
	0
	7
	0
	2
	7

	
	B1
	1
	0
	1
	0
	2
	7

	
	B1
	1
	0
	4
	0
	1
	7

	
	B1
	1
	0
	7
	0
	2
	7

	
	B1
	1
	0
	1,6
	0
	1
	7

	
	B1
	1
	0
	2,7
	0
	2
	7

	
	B1
	1
	0
	4,9
	0
	1
	7

	
	B1
	1
	0
	1,4,7
	0
	2
	7

	
	B1
	1
	0
	0,2,4,6,8
	0
	[2]
	7

	
	B1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	7

	
	B1
	1
	0
	1,3,5,7,9
	0
	2
	7

	
	
	
	
	
	
	
	

	
	B4
	16
	0
	4,9
	0
	2
	1

	
	B4
	16
	1
	4
	0
	2
	1

	
	B4
	8
	0
	4,9
	0
	2
	1

	
	B4
	8
	1
	4
	0
	2
	1

	
	B4
	4
	0
	4,9
	0
	2
	1

	
	B4
	4
	0
	4
	0
	2
	1

	
	B4
	4
	1
	4,9
	0
	2
	1

	
	B4
	2
	0
	4,9
	0
	2
	1

	
	B4
	2
	0
	1
	0
	2
	1

	
	B4
	2
	0
	4
	0
	2
	1

	
	B4
	2
	0
	7
	0
	2
	1

	
	B4
	1
	0
	1
	0
	2
	1

	
	B4
	1
	0
	4
	0
	2
	1

	
	B4
	1
	0
	7
	0
	2
	1

	
	B4
	1
	0
	1,6
	0
	2
	1

	
	B4
	1
	0
	2,7
	0
	2
	1

	
	B4
	1
	0
	4,9
	0
	2
	1

	
	B4
	1
	0
	1,4,7
	0
	2
	1

	
	B4
	1
	0
	0,2,4,6,8
	0
	2
	1

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

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

	
	
	
	
	
	
	
	

	
	C0
	8
	1
	4
	0
	2
	7

	
	C0
	4
	0
	4
	0
	2
	7

	
	C0
	4
	1
	4,9
	0
	1
	7

	
	C0
	2
	0
	4,9
	0
	1
	7

	
	C0
	2
	0
	1
	0
	2
	7

	
	C0
	2
	0
	4
	0
	2
	7

	
	C0
	2
	0
	7
	0
	2
	7

	
	C0
	1
	0
	1
	0
	2
	7

	
	C0
	1
	0
	4
	0
	1
	7

	
	C0
	1
	0
	7
	0
	2
	7

	
	C0
	1
	0
	1,6
	0
	1
	7

	
	C0
	1
	0
	2,7
	0
	2
	7

	
	C0
	1
	0
	4,9
	0
	1
	7

	
	C0
	1
	0
	1,4,7
	0
	2
	7

	
	C0
	1
	0
	0,2,4,6,8
	0
	[2]
	7

	
	C0
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	7

	
	C0
	1
	0
	1,3,5,7,9
	0
	2
	7

	
	
	
	
	
	
	
	

	
	C2
	16
	1
	4,9
	0
	1
	2

	
	C2
	8
	1
	4,9
	0
	1
	2

	
	C2
	4
	0
	4,9
	0
	1
	2

	
	C2
	16
	1
	4
	0
	2
	2

	
	C2
	8
	1
	4
	0
	2
	2

	
	C2
	4
	0
	4
	0
	2
	2

	
	C2
	2
	1
	2,6,9
	0
	2
	2

	
	C2
	2
	0
	1
	0
	2
	2

	
	C2
	2
	0
	4
	0
	2
	2

	
	C2
	2
	0
	7
	0
	2
	2

	
	C2
	1
	0
	1
	0
	2
	2

	
	C2
	1
	0
	4
	0
	1
	2

	
	C2
	1
	0
	7
	0
	2
	2

	
	C2
	1
	0
	1,6
	0
	1
	2

	
	C2
	1
	0
	2,7
	0
	2
	2

	
	C2
	1
	0
	4,9
	0
	1
	2

	
	C2
	1
	0
	1,4,7
	0
	2
	2

	
	C2
	1
	0
	0,2,4,6,8
	0
	2
	2

	
	C2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	2

	
	C2
	1
	0
	1,3,5,7,9
	0
	2
	2

	
	
	
	
	
	
	
	

	
	A1/B1
	2
	0
	4,9
	0
	1
	7

	
	A1/B1
	2
	0
	4
	0
	2
	7

	
	A1/B1
	1
	0
	1
	0
	2
	7

	
	A1/B1
	1
	0
	4
	0
	1
	7

	
	A1/B1
	1
	0
	7
	0
	2
	7

	
	A1/B1
	1
	0
	1,6
	0
	1
	7

	
	A1/B1
	1
	0
	4,9
	0
	1
	7

	
	A1/B1
	1
	0
	1,4,7
	0
	2
	7

	
	A1/B1
	1
	0
	0,2,4,6,8
	0
	2
	7

	
	A1/B1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	7

	
	
	
	
	
	
	
	

	
	A2/B2
	2
	1
	2,6,9
	0
	1
	3

	
	A2/B2
	2
	0
	4
	0
	2
	3

	
	A2/B2
	1
	0
	1
	0
	2
	3

	
	A2/B2
	1
	0
	4
	0
	1
	3

	
	A2/B2
	1
	0
	7
	0
	2
	3

	
	A2/B2
	1
	0
	1,6
	0
	1
	3

	
	A2/B2
	1
	0
	4,9
	0
	1
	3

	
	A2/B2
	1
	0
	1,4,7
	0
	2
	3

	
	A2/B2
	1
	0
	0,2,4,6,8
	0
	2
	3

	
	A2/B2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	3

	
	
	
	
	
	
	
	

	
	A3/B3
	2
	1
	2,6,9
	0
	2
	2

	
	A3/B3
	2
	0
	4
	0
	2
	2

	
	A3/B3
	1
	0
	1
	0
	2
	2

	
	A3/B3
	1
	0
	4
	0
	1
	2

	
	A3/B3
	1
	0
	7
	0
	2
	2

	
	A3/B3
	1
	0
	1,6
	0
	1
	2

	
	A3/B3
	1
	0
	4,9
	0
	1
	2

	
	A3/B3
	1
	0
	1,4,7
	0
	2
	2

	
	A3/B3
	1
	0
	0,2,4,6,8
	0
	2
	2

	
	A3/B3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	2

	
	
	
	
	
	
	
	



------------- end text proposal, 38.211 section 6.3.3.2 -----------------------------------------------
Unpaired spectrum and FR1 (TDD below 6GHz), long sequences
Several companies have made proposals for unpaired spectrum below 6GHz and FR1 for the long sequences. 
Most of companies propose that all formats (0-3) shall be supported. 
Offline agreement:
NR supports PRACH format 0-3 for unpaired spectrum below 6GHz and FR1. 
Offline agreement:
Revisit the agreement made in RAN1#91 regarding the start symbol index for preamble format 2 with the following change:
· Start symbol Index (in Msg1 SCS for short sequence and 15kHz for long sequence): 
· Values {0,76} for format 2

Offline proposal from CMCC:
Revisit the agreement made in RAN1#91 regarding the start symbol index for preamble format 2 with the following change:
· Start symbol Index (in Msg1 SCS for short sequence and 15kHz for long sequence): 
· Values {0,76} for format 2
· [bookmark: _GoBack]Introduce starting symbol index 0 and 7 for format 0 and format 3
· For format 0, allow to have different starting symbol for different subframes within one configuration

NR supports the following table for unpaired spectrum in FR1 and long sequences. 
Note: If the two red marked entries shall be supported depends on if an agreement on introducing starting symbol index 0 and 7 also for format 0 and format 3 is made. 
------------- text proposal, 38.211 section 6.3.3.2 -----------------------------------------------
· Table 6.3.3.2-3: Random access configurations for FR1 and unpaired spectrum (long sequence)
	PRACH
Configuration 
Index
	Preamble format
	

	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	Number of PRACH occasions within a RACH slot

	
	
	

	

	
	
	
	

	0
	0
	16
	1
	9
	0
	-
	-

	
	0
	8
	1
	9
	0
	-
	-

	
	0
	4
	1
	9
	0
	-
	-

	
	0
	2
	0
	9
	0
	-
	-

	
	0
	2
	1
	9
	0
	-
	-

	
	0
	2
	0
	4
	0
	-
	-

	
	0
	2
	1
	4
	0
	-
	-

	
	0
	1
	0
	9
	0
	-
	-

	
	0
	1
	0
	8
	0
	-
	-

	
	0
	1
	0
	7
	0
	-
	-

	10
	0
	1
	0
	6
	0
	-
	-

	
	0
	1
	0
	5
	0
	-
	-

	
	0
	1
	0
	4
	0
	-
	-

	
	0
	1
	0
	3
	0
	-
	-

	
	0
	1
	0
	2
	0
	-
	-

	
	0
	1
	0
	1
	0
	-
	-

	
	0
	1
	0
	4,9
	0
	-
	-

	
	0
	1
	0
	3,8
	0
	-
	-

	
	0
	1
	0
	2,7
	0
	-
	-

	
	0
	1
	0
	8,9
	0
	-
	-

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

	
	0
	1
	0
	3,4,9
	0
	-
	-

	
	0
	1
	0
	3,4,8
	0
	-
	-

	
	0
	1
	0
	7,8,9
	0
	-
	-

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

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

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

	
	0
	1
	0
	1,4,6,9
	7 for SF#1&6, 0 for SF#1&9
	-
	-

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

	
	1
	16
	1
	7
	0
	-
	-

	30
	1
	8
	1
	7
	0
	-
	-

	
	1
	4
	1
	7
	0
	-
	-

	
	1
	2
	0
	7
	0
	-
	-

	
	1
	2
	1
	7
	0
	-
	-

	
	1
	1
	0
	7
	0
	-
	-

	
	2
	16
	1
	6
	0
	-
	-

	
	2
	8
	1
	6
	0
	-
	-

	
	2
	4
	1
	6
	0
	-
	-

	
	2
	2
	0
	6
	7
	-
	-

	
	2
	2
	1
	6
	7
	-
	-

	40
	2
	1
	0
	6
	7
	-
	-

	
	3
	16
	1
	9
	0
	-
	-

	
	3
	8
	1
	9
	0
	-
	-

	
	3
	4
	1
	9
	0
	-
	-

	
	3
	2
	0
	9
	0
	-
	-

	
	3
	2
	1
	9
	0
	-
	-

	
	3
	2
	0
	4
	0
	-
	-

	
	3
	2
	1
	4
	0
	-
	-

	
	3
	1
	0
	9
	0
	-
	-

	
	3
	1
	0
	8
	0
	-
	-

	50
	3
	1
	0
	7
	0
	-
	-

	
	3
	1
	0
	6
	0
	-
	-

	
	3
	1
	0
	5
	0
	-
	-

	
	3
	1
	0
	4
	0
	-
	-

	
	3
	1
	0
	3
	0
	-
	-

	
	3
	1
	0
	2
	0
	-
	-

	
	3
	1
	0
	1
	0
	-
	-

	
	3
	1
	0
	4,9
	0
	-
	-

	
	3
	1
	0
	3,8
	0
	-
	-

	
	3
	1
	0
	2,7
	0
	-
	-

	60
	3
	1
	0
	8,9
	0
	-
	-

	
	3
	1
	0
	4,8,9
	0
	-
	-

	
	3
	1
	0
	3,4,9
	0
	-
	-

	
	3
	1
	0
	7,8,9
	0
	-
	-

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

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

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

	
	3
	1
	0
	1,4,6,9
	7
	-
	-

	68
	3
	1
	0
	1,3,5,7,9
	0
	-
	-



------------- end text proposal, 38.211 section 6.3.3.2 -----------------------------------------------


Offline proposal:
· In the below proposal there are 96 configurations. 
· We might need to reduce the number of configurations. 
· Suggestion: Remove the entries marked in red in the table below. That will give us 75 entries. 

· Table 6.3.3.2-3: Random access configurations for FR1 and unpaired spectrum (long sequence)
	PRACH
Configuration 
Index
	Preamble format
	

	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	Number of PRACH occasions within a RACH slot

	
	
	

	

	
	
	
	

	0
	0
	16
	1
	9
	-
	-
	-

	
	0
	8
	1
	9
	-
	-
	-

	
	0
	4
	1
	9
	-
	-
	-

	
	0
	2
	0
	9
	-
	-
	-

	
	0
	2
	1
	9
	-
	-
	-

	
	0
	2
	0
	4
	-
	-
	-

	
	0
	2
	1
	4
	-
	-
	-

	
	0
	1
	0
	9
	-
	-
	-

	
	0
	1
	0
	8
	-
	-
	-

	
	0
	1
	0
	7
	-
	-
	-

	10
	0
	1
	0
	6
	-
	-
	-

	
	0
	1
	0
	5
	-
	-
	-

	
	0
	1
	0
	4
	-
	-
	-

	
	0
	1
	0
	3
	-
	-
	-

	
	0
	1
	0
	2
	-
	-
	-

	
	0
	1
	0
	1
	-
	-
	-

	
	0
	1
	0
	4,9
	-
	-
	-

	
	0
	1
	0
	3,8
	-
	-
	-

	
	0
	1
	0
	2,7
	-
	-
	-

	
	0
	1
	0
	3,9
	-
	-
	-

	20
	0
	1
	0
	8,9
	-
	-
	-

	
	0
	1
	0
	3,4
	-
	-
	-

	
	0
	1
	0
	4,8,9
	-
	-
	-

	
	0
	1
	0
	3,4,9
	-
	-
	-

	
	0
	1
	0
	3,4,8
	-
	-
	-

	
	0
	1
	0
	7,8,9
	-
	-
	-

	
	0
	1
	0
	2,3,4
	-
	-
	-

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

	
	0
	1
	0
	2,4,7,9
	-
	-
	-

	
	0
	1
	0
	2,3,7,8
	-
	-
	-

	30
	0
	1
	0
	6,7,8,9
	-
	-
	-

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

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

	
	0
	1
	0
	3,4,7,8,9
	-
	-
	-

	
	0
	1
	0
	2,3,4,8,9
	-
	-
	-

	
	0
	1
	0
	2,3,4,7,9
	-
	-
	-

	
	0
	1
	0
	5,6,7,8,9
	-
	-
	-

	
	0
	2
	1
	1,9
	-
	-
	-

	
	1
	16
	1
	9
	-
	-
	-

	
	1
	8
	1
	9
	-
	-
	-

	40
	1
	4
	1
	9
	-
	-
	-

	
	1
	2
	0
	7
	-
	-
	-

	
	1
	2
	1
	7
	-
	-
	-

	
	1
	2
	0
	2
	-
	-
	-

	
	1
	2
	1
	2
	-
	-
	-

	
	1
	1
	0
	2
	-
	-
	-

	
	1
	1
	0
	7
	-
	-
	-

	
	1
	1
	0
	2,7
	-
	-
	-

	
	2
	16
	1
	9
	0
	-
	-

	
	2
	8
	1
	9
	0
	-
	-

	50
	2
	4
	1
	9
	0
	-
	-

	
	2
	2
	0
	6
	7
	-
	-

	
	2
	2
	1
	6
	7
	-
	-

	
	2
	2
	0
	1
	7
	-
	-

	
	2
	2
	1
	1
	7
	-
	-

	
	2
	1
	0
	1
	7
	-
	-

	
	2
	1
	0
	6
	7
	-
	-

	
	2
	1
	0
	1,6
	7
	-
	-

	
	3
	16
	1
	9
	-
	-
	-

	
	3
	8
	1
	9
	-
	-
	-

	60
	3
	4
	1
	9
	-
	-
	-

	
	3
	2
	0
	9
	-
	-
	-

	
	3
	2
	1
	9
	-
	-
	-

	
	3
	2
	0
	4
	-
	-
	-

	
	3
	2
	1
	4
	-
	-
	-

	
	3
	1
	0
	9
	-
	-
	-

	
	3
	1
	0
	8
	-
	-
	-

	
	3
	1
	0
	7
	-
	-
	-

	
	3
	1
	0
	6
	-
	-
	-

	
	3
	1
	0
	5
	-
	-
	-

	70
	3
	1
	0
	4
	-
	-
	-

	
	3
	1
	0
	3
	-
	-
	-

	
	3
	1
	0
	2
	-
	-
	-

	
	3
	1
	0
	1
	-
	-
	-

	
	3
	1
	0
	4,9
	-
	-
	-

	
	3
	1
	0
	3,8
	-
	-
	-

	
	3
	1
	0
	2,7
	-
	-
	-

	
	3
	1
	0
	3,9
	-
	-
	-

	
	3
	1
	0
	8,9
	-
	-
	-

	
	3
	1
	0
	3,4
	-
	-
	-

	
	3
	1
	0
	4,8,9
	-
	-
	-

	
	3
	1
	0
	3,4,9
	-
	-
	-

	
	3
	1
	0
	3,4,8
	-
	-
	-

	
	3
	1
	0
	7,8,9
	-
	-
	-

	
	3
	1
	0
	2,3,4
	-
	-
	-

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

	
	3
	1
	0
	2,4,7,9
	-
	-
	-

	
	3
	1
	0
	2,3,7,8
	-
	-
	-

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

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

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

	
	3
	1
	0
	3,4,7,8,9
	-
	-
	-

	
	3
	1
	0
	2,3,4,8,9
	-
	-
	-

	
	3
	1
	0
	2,3,4,7,9
	-
	-
	-

	
	3
	1
	0
	5,6,7,8,9
	-
	-
	-

	95
	3
	2
	1
	1,9
	-
	-
	-



Unpaired spectrum in FR1, short sequence
General comment regarding the RACH configuration tables for short formats, for the design we need to consider:
· Semi-static UL/DL configuration in RMSI and OSI
· Collision between RACH occasions and DL signals (SSB, RMSI, other DL)
· Size of the RACH configuration tables
· Number of formats for the short sequences
· Starting symbol number (e.g 0,2)
· As there are many formats (10) there can only be a limited set of configurations for each format. 
· Strive to use same subframe allocation for the different formats. 
· We need to consider a simple and robust approach for our design.

Several proposals for the RACH configuration for unpaired spectrum, FR1 and short sequence have been submitted. Based on those proposals the following offline proposal is made:

Comments:
LGE: 
· Start to make table using the agreed values 0,2 for the starting symbol
· Introduction of a limited number of other starting values are discussed after that. 
· All agreed preamble formats shall be included in the table, format Ax/Bx are missing

Offline proposal:
The following table is a starting point for FR1 and unpaired spectrum/SUL in case of short sequence PRACH.
Note: 
· The table number of configurations is 176, this indicates that we need to remove entries. 
· The table does not contain any entries for A1/B1, A2/B2 and A3/B3. If does formats shall be used, then we really need to remove entries for the format Ax, Bx and Cx. 

· Table 6.3.3.2-3: Random access configurations for FR1 and unpaired spectrum (short sequence)

	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

	
	
	

	

	
	
	
	

	0
	A1
	1
	0
	9
	0
	1
	6

	
	A1
	1
	0
	9
	6
	1
	3

	
	A1
	1
	0
	9
	10
	1
	1

	
	A1
	1
	0
	9
	0
	2
	6

	
	A1
	1
	0
	9
	6
	2
	3

	
	A1
	1
	0
	9
	10
	2
	1

	
	A1
	1
	0
	3,7,9
	6
	1
	3

	
	A1
	1
	0
	3,7,9
	10
	1
	1

	
	A1
	1
	0
	3,7,9
	6
	2
	3

	
	A1
	1
	0
	3,7,9
	10
	2
	1

	
	A1
	1
	0
	2,3,4,7,8,9
	6
	1
	3

	
	A1
	1
	0
	2,3,4,7,8,9
	10
	1
	1

	
	A1
	1
	0
	2,3,4,7,8,9
	6
	2
	3

	
	A1
	1
	0
	2,3,4,7,8,9
	10
	2
	1

	
	A1
	2
	0
	9
	0
	1
	6

	
	A1
	2
	0
	9
	6
	1
	3

	
	A1
	2
	0
	9
	10
	1
	1

	
	A1
	2
	0
	9
	0
	2
	6

	
	A1
	2
	0
	9
	6
	2
	3

	
	A1
	2
	0
	9
	10
	2
	1

	
	A1
	2
	0
	3,7,9
	6
	1
	3

	
	A1
	2
	0
	3,7,9
	10
	1
	1

	
	A1
	2
	0
	3,7,9
	6
	2
	3

	
	A1
	2
	0
	3,7,9
	10
	2
	1

	
	A1
	2
	0
	2,3,4,7,8,9
	6
	1
	3

	
	A1
	2
	0
	2,3,4,7,8,9
	10
	1
	1

	
	A1
	2
	0
	2,3,4,7,8,9
	6
	2
	3

	
	A1
	2
	0
	2,3,4,7,8,9
	10
	2
	1

	
	A1
	4
	0
	7,9
	0
	2
	6

	
	A1
	8
	0
	7,9
	0
	2
	6

	30
	A1
	16
	0
	7,9
	0
	2
	6

	31
	B1
	1
	0
	9
	2
	1
	6

	
	B1
	1
	0
	9
	6
	1
	4

	
	B1
	1
	0
	9
	12
	1
	1

	
	B1
	1
	0
	9
	2
	2
	6

	
	B1
	1
	0
	9
	6
	2
	4

	
	B1
	1
	0
	9
	12
	2
	1

	
	B1
	1
	0
	3,7,9
	6
	1
	4

	
	B1
	1
	0
	3,7,9
	12
	1
	1

	
	B1
	1
	0
	3,7,9
	6
	2
	4

	
	B1
	1
	0
	3,7,9
	12
	2
	1

	
	B1
	1
	0
	2,3,4,7,8,9
	6
	1
	4

	
	B1
	1
	0
	2,3,4,7,8,9
	12
	1
	1

	
	B1
	1
	0
	2,3,4,7,8,9
	6
	2
	4

	
	B1
	1
	0
	2,3,4,7,8,9
	12
	2
	1

	
	B1
	2
	0
	9
	2
	1
	6

	
	B1
	2
	0
	9
	6
	1
	4

	
	B1
	2
	0
	9
	12
	1
	1

	
	B1
	2
	0
	9
	2
	2
	6

	
	B1
	2
	0
	9
	6
	2
	4

	
	B1
	2
	0
	9
	12
	2
	1

	
	B1
	2
	0
	3,7,9
	6
	1
	4

	
	B1
	2
	0
	3,7,9
	12
	1
	1

	
	B1
	2
	0
	3,7,9
	6
	2
	4

	
	B1
	2
	0
	3,7,9
	12
	2
	1

	
	B1
	2
	0
	2,3,4,7,8,9
	6
	1
	4

	
	B1
	2
	0
	2,3,4,7,8,9
	12
	1
	1

	
	B1
	2
	0
	2,3,4,7,8,9
	6
	2
	4

	
	B1
	2
	0
	2,3,4,7,8,9
	12
	2
	1

	
	B1
	4
	0
	7,9
	2
	2
	6

	
	B1
	8
	0
	7,9
	2
	2
	6

	61
	B1
	16
	0
	7,9
	2
	2
	6

	62
	C0
	1
	0
	9
	2
	1
	6

	
	C0
	1
	0
	9
	6
	1
	4

	
	C0
	1
	0
	9
	12
	1
	1

	
	C0
	1
	0
	9
	2
	2
	6

	
	C0
	1
	0
	9
	6
	2
	4

	
	C0
	1
	0
	9
	12
	2
	1

	
	C0
	1
	0
	3,7,9
	6
	1
	4

	
	C0
	1
	0
	3,7,9
	12
	1
	1

	
	C0
	1
	0
	3,7,9
	6
	2
	4

	
	C0
	1
	0
	3,7,9
	12
	2
	1

	
	C0
	1
	0
	2,3,4,7,8,9
	6
	1
	4

	
	C0
	1
	0
	2,3,4,7,8,9
	12
	1
	1

	
	C0
	1
	0
	2,3,4,7,8,9
	6
	2
	4

	
	C0
	1
	0
	2,3,4,7,8,9
	12
	2
	1

	
	C0
	2
	0
	9
	2
	1
	6

	
	C0
	2
	0
	9
	6
	1
	4

	
	C0
	2
	0
	9
	12
	1
	1

	
	C0
	2
	0
	9
	2
	2
	6

	
	C0
	2
	0
	9
	6
	2
	4

	
	C0
	2
	0
	9
	12
	2
	1

	
	C0
	2
	0
	3,7,9
	6
	1
	4

	
	C0
	2
	0
	3,7,9
	12
	1
	1

	
	C0
	2
	0
	3,7,9
	6
	2
	4

	
	C0
	2
	0
	3,7,9
	12
	2
	1

	
	C0
	2
	0
	2,3,4,7,8,9
	6
	1
	4

	
	C0
	2
	0
	2,3,4,7,8,9
	12
	1
	1

	
	C0
	2
	0
	2,3,4,7,8,9
	6
	2
	4

	
	C0
	2
	0
	2,3,4,7,8,9
	12
	2
	1

	
	C0
	4
	0
	7,9
	2
	2
	6

	
	C0
	8
	0
	7,9
	2
	2
	6

	92
	C0
	16
	0
	7,9
	2
	2
	6

	93
	A2
	1
	0
	9
	0
	1
	3

	
	A2
	1
	0
	9
	4
	1
	2

	
	A2
	1
	0
	9
	8
	1
	1

	
	A2
	1
	0
	9
	0
	2
	3

	
	A2
	1
	0
	9
	4
	2
	2

	
	A2
	1
	0
	9
	8
	2
	1

	
	A2
	1
	0
	3,7,9
	4
	1
	2

	
	A2
	1
	0
	3,7,9
	8
	1
	1

	
	A2
	1
	0
	3,7,9
	4
	2
	2

	
	A2
	1
	0
	3,7,9
	8
	2
	1

	
	A2
	1
	0
	2,3,4,7,8,9
	4
	1
	2

	
	A2
	1
	0
	2,3,4,7,8,9
	8
	2
	1

	
	A2
	1
	0
	2,3,4,7,8,9
	4
	2
	2

	
	A2
	1
	0
	2,3,4,7,8,9
	8
	2
	1

	
	A2
	2
	0
	9
	0
	1
	3

	
	A2
	2
	0
	9
	4
	1
	2

	
	A2
	2
	0
	9
	8
	1
	1

	
	A2
	2
	0
	9
	0
	2
	3

	
	A2
	2
	0
	9
	4
	2
	2

	
	A2
	2
	0
	9
	8
	2
	1

	
	A2
	2
	0
	3,7,9
	4
	1
	2

	
	A2
	2
	0
	3,7,9
	8
	1
	1

	
	A2
	2
	0
	3,7,9
	4
	2
	2

	
	A2
	2
	0
	3,7,9
	8
	2
	1

	
	A2
	2
	0
	2,3,4,7,8,9
	4
	1
	2

	
	A2
	2
	0
	2,3,4,7,8,9
	8
	1
	1

	
	A2
	2
	0
	2,3,4,7,8,9
	4
	2
	2

	
	A2
	2
	0
	2,3,4,7,8,9
	8
	2
	1

	
	A2
	4
	0
	7,9
	0
	2
	3

	
	A2
	8
	0
	7,9
	0
	2
	3

	123
	A2
	16
	0
	7,9
	0
	2
	3

	124
	A3
	1
	0
	9
	0
	1
	2

	
	A3
	1
	0
	9
	6
	1
	1

	
	A3
	1
	0
	9
	0
	2
	2

	
	A3
	1
	0
	9
	6
	2
	1

	
	A3
	1
	0
	3,7,9
	6
	1
	1

	
	A3
	1
	0
	3,7,9
	6
	2
	1

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

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

	
	A3
	2
	0
	9
	0
	1
	2

	
	A3
	2
	0
	9
	6
	1
	1

	
	A3
	2
	0
	9
	0
	2
	2

	
	A3
	2
	0
	9
	6
	2
	1

	
	A3
	2
	0
	3,7,9
	6
	1
	1

	
	A3
	2
	0
	3,7,9
	6
	2
	1

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

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

	
	A3
	4
	0
	7,9
	0
	2
	2

	
	A3
	8
	0
	7,9
	0
	2
	2

	142
	A3
	16
	0
	7,9
	0
	2
	2

	143
	C2
	1
	0
	9
	2
	1
	2

	
	C2
	1
	0
	9
	8
	1
	1

	
	C2
	1
	0
	9
	2
	2
	2

	
	C2
	1
	0
	9
	8
	2
	1

	
	C2
	1
	0
	3,7,9
	8
	1
	1

	
	C2
	1
	0
	3,7,9
	8
	2
	1

	
	C2
	1
	0
	2,3,4,7,8,9
	8
	1
	1

	
	C2
	1
	0
	2,3,4,7,8,9
	8
	2
	1

	
	C2
	2
	0
	9
	2
	1
	2

	
	C2
	2
	0
	9
	8
	1
	1

	
	C2
	2
	0
	9
	2
	2
	2

	
	C2
	2
	0
	9
	8
	2
	1

	
	C2
	2
	0
	3,7,9
	8
	1
	1

	
	C2
	2
	0
	3,7,9
	8
	2
	1

	
	C2
	2
	0
	2,3,4,7,8,9
	8
	1
	1

	
	C2
	2
	0
	2,3,4,7,8,9
	8
	2
	1

	
	C2
	4
	0
	7,9
	2
	2
	2

	
	C2
	8
	0
	7,9
	2
	2
	2

	161
	C2
	16
	0
	7,9
	2
	2
	2

	162
	B4
	1
	0
	9
	2
	1
	1

	
	B4
	1
	0
	9
	2
	2
	1

	
	B4
	1
	0
	3,7,9
	2
	2
	1

	
	B4
	1
	0
	3,7,9
	2
	2
	1

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

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

	
	B4
	2
	0
	9
	2
	1
	1

	
	B4
	2
	0
	9
	2
	2
	1

	
	B4
	2
	0
	3,7,9
	2
	2
	1

	
	B4
	2
	0
	3,7,9
	2
	2
	1

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

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

	
	B4
	4
	0
	7,9
	2
	2
	1

	
	B4
	8
	0
	7,9
	2
	2
	1

	176
	B4
	16
	0
	7,9
	2
	2
	1



Comments:
LGE: 
· Not agree to use sStart to make table using the agreed values 0,2 for the starting symbol other than 0,2.
· Introduction of a limited number of other starting values are discussed after that. 
· 
· All agreed preamble formats shall be included in the table, fFormat Ax/Bx are missing

ZTE:
· Table 6.3.3.2-3: Random access configurations for FR1 and unpaired spectrum (short sequence)

	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

	
	
	

	

	
	
	
	

	0
	A1
	1
	0
	9
	0
	1
	6

	
	A1
	1
	0
	9
	6
	1
	3

	
	A1
	1
	0
	9
	10
	1
	1

	
	A1
	1
	0
	9
	0
	2
	6

	
	A1
	1
	0
	9
	6
	2
	3

	
	A1
	1
	0
	9
	10
	2
	1

	
	A1
	1
	0
	3,7,9
	0
	1
	6

	
	A1
	1
	0
	3,7,9
	2
	1
	5

	
	A1
	1
	0
	3,7,9
	6
	1
	3

	
	A1
	1
	0
	3,7,9
	10
	1
	1

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	A1
	1
	0
	2,3,4,7,8,9
	0
	1
	6

	
	A1
	1
	0
	2,3,4,7,8,9
	2
	1
	5

	
	A1
	1
	0
	2,3,4,7,8,9
	6
	1
	3

	
	A1
	1
	0
	2,3,4,7,8,9
	10
	1
	1

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	A1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	1
	6

	
	A1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	2
	1
	5

	
	A1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	6
	1
	3

	
	A1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	10
	1     
	1

	
	A1
	2
	0
	9
	0
	1
	6

	
	A1
	2
	0
	9
	6
	1
	3

	
	A1
	2
	0
	9
	10
	1
	1

	
	A1
	2
	0
	9
	0
	2
	6

	
	A1
	2
	0
	9
	6
	2
	3

	
	A1
	2
	0
	9
	10
	2
	1

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	A1
	4
	0
	9
	0
	1
	6

	
	A1
	8
	0
	9
	0
	1
	6

	
	A1
	16
	0
	9
	0
	1
	6

	
	B1
	1
	0
	9
	2
	0
	6

	
	B1
	1
	0
	9
	6
	0
	4

	
	B1
	1
	0
	9
	12
	0
	1

	
	B1
	1
	0
	9
	2
	1
	6

	
	B1
	1
	0
	9
	6
	1
	4

	
	B1
	1
	0
	9
	12
	1
	1

	
	B1
	1
	0
	3,7,9
	0
	1
	7

	
	B1
	1
	0
	3,7,9
	2
	1
	6

	
	B1
	1
	0
	3,7,9
	6
	1
	4

	
	B1
	1
	0
	3,7,9
	12
	1
	1

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	B1
	1
	0
	2,3,4,7,8,9
	0
	1
	7

	
	B1
	1
	0
	2,3,4,7,8,9
	2
	1
	6

	
	B1
	1
	0
	2,3,4,7,8,9
	6
	1
	4

	
	B1
	1
	0
	2,3,4,7,8,9
	12
	1
	1

	
	B1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	1
	7

	
	B1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	2
	1
	6

	
	B1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	6
	1
	3

	
	B1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	10
	1     
	1

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	B1
	2
	0
	9
	2
	1
	6

	
	B1
	2
	0
	9
	6
	1
	4

	
	B1
	2
	0
	9
	12
	1
	1

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	B1
	4
	0
	9
	2
	1
	6

	
	B1
	8
	0
	9
	2
	1
	6

	
	B1
	16
	0
	9
	2
	1
	6

	
	C0
	1
	0
	9
	2
	1
	6

	
	C0
	1
	0
	9
	6
	1
	4

	
	C0
	1
	0
	9
	12
	1
	1

	
	C0
	1
	0
	9
	2
	2
	6

	
	C0
	1
	0
	9
	6
	2
	4

	
	C0
	1
	0
	9
	12
	2
	1

	
	C0
	1
	0
	3,7,9
	0
	1
	7

	
	C0
	1
	0
	3,7,9
	2
	1
	6

	
	C0
	1
	0
	3,7,9
	6
	1
	4

	
	C0
	1
	0
	3,7,9
	12
	1
	1

	
	C0
	1
	0
	2,3,4,7,8,9
	0
	1
	7

	
	C0
	1
	0
	2,3,4,7,8,9
	2
	1
	6

	
	C0
	1
	0
	2,3,4,7,8,9
	6
	1
	4

	
	C0
	1
	0
	2,3,4,7,8,9
	12
	1
	1

	
	C0
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	1
	7

	
	C0
	1
	0
	0,1,2,3,4,5,6,7,8,9
	2
	1
	6

	
	C0
	1
	0
	0,1,2,3,4,5,6,7,8,9
	6
	1
	3

	
	C0
	1
	0
	0,1,2,3,4,5,6,7,8,9
	10
	1     
	1

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	C0
	2
	0
	9
	2
	1
	6

	
	C0
	2
	0
	9
	6
	1
	4

	
	C0
	2
	0
	9
	12
	1
	1

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	C0
	4
	0
	9
	2
	1
	6

	
	C0
	8
	0
	9
	2
	1
	6

	
	C0
	16
	0
	9
	2
	1
	6

	
	A2
	1
	0
	9
	0
	1
	3

	
	A2
	1
	0
	9
	4
	1
	2

	
	A2
	1
	0
	9
	8
	1
	1

	
	A2
	1
	0
	9
	0
	2
	3

	
	A2
	1
	0
	9
	4
	2
	2

	
	A2
	1
	0
	9
	8
	2
	1

	
	A2
	1
	0
	3,7,9
	0
	1
	3

	
	
	
	
	
	
	
	

	
	A2
	1
	0
	3,7,9
	4
	1
	2

	
	A2
	1
	0
	3,7,9
	8
	1
	1

	
	A2
	1
	0
	2,3,4,7,8,9
	0
	1
	3

	
	
	
	
	
	
	
	

	
	A2
	1
	0
	2,3,4,7,8,9
	4
	1
	2

	
	A2
	1
	0
	2,3,4,7,8,9
	8
	1
	1

	
	A2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	1
	3

	
	A2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	4
	1
	2

	
	A2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	8
	1
	1

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	A2
	2
	0
	9
	0
	1
	3

	
	A2
	2
	0
	9
	4
	1
	2

	
	A2
	2
	0
	9
	8
	1
	1

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	A2
	4
	0
	9
	0
	1
	3

	
	A2
	8
	0
	9
	0
	1
	3

	
	A2
	16
	0
	9
	0
	1
	3

	
	A3
	1
	0
	9
	0
	1
	2

	
	A3
	1
	0
	9
	6
	1
	1

	
	A3
	1
	0
	9
	0
	2
	2

	
	A3
	1
	0
	9
	6
	2
	1

	
	A3
	1
	0
	3,7,9
	0
	1
	2

	
	A3
	1
	0
	3,7,9
	6
	1
	1

	
	A3
	1
	0
	2,3,4,7,8,9
	0
	1
	2

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

	
	A3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	1
	2

	
	A3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	6
	1
	1

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	A3
	2
	0
	9
	0
	1
	2

	
	A3
	2
	0
	9
	6
	1
	1

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	A3
	4
	0
	9
	0
	1
	2

	
	A3
	8
	0
	9
	0
	1
	2

	
	A3
	16
	0
	9
	0
	1
	2

	
	C2
	1
	0
	9
	2
	1
	2

	
	C2
	1
	0
	9
	8
	1
	1

	
	C2
	1
	0
	9
	2
	2
	2

	
	C2
	1
	0
	9
	8
	2
	1

	
	C2
	1
	0
	3,7,9
	2
	1
	2

	
	C2
	1
	0
	3,7,9
	8
	1
	1

	
	C2
	1
	0
	2,3,4,7,8,9
	2
	1
	2

	
	C2
	1
	0
	2,3,4,7,8,9
	8
	1
	1

	
	C2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	2
	1
	2

	
	C2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	8
	1
	1

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	C2
	2
	0
	9
	2
	1
	2

	
	C2
	2
	0
	9
	8
	1
	1

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	C2
	4
	0
	9
	2
	1
	2

	
	C2
	8
	0
	9
	2
	1
	2

	
	C2
	16
	0
	9
	2
	1
	2

	
	B4
	1
	0
	9
	2
	1
	1

	
	B4
	1
	0
	9
	2
	2
	1

	
	
	
	
	
	
	
	

	
	B4
	1
	0
	3,7,9
	2
	1
	1

	
	
	
	
	
	
	
	

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

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

	
	
	
	
	
	
	
	

	
	B4
	2
	0
	9
	2
	1
	1

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	B4
	4
	0
	9
	2
	1
	1

	
	B4
	8
	0
	9
	2
	1
	1
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	B4
	16
	0
	9
	2
	1
	1



If A1/B1, A2/B2,A3/B3 are added, the entries should be further down selection.



As a starting point, consider the following proposal for format A1/B1. We can first agree upon this format and after that make the rest of the formats. 
	PRACH
Configuration 
Index
	Preamble format
	

	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	Number of PRACH occasions within a RACH slot

	
	
	

	

	
	
	
	

	
	A1/B1
	16
	1
	4
	2
	1
	6

	
	A1/B1
	16
	1
	4
	2
	2
	6

	
	A1/B1
	8
	1
	4
	2
	1
	6

	
	A1/B1
	8
	1
	4
	2
	2
	6

	
	A1/B1
	4
	1
	4
	2
	1
	6

	
	A1/B1
	4
	1
	4
	2
	2
	6

	
	A1/B1
	2
	1
	4
	2
	1
	6

	
	A1/B1
	2
	1
	4
	2
	2
	6

	
	A1/B1
	2
	1
	1
	2
	1
	6

	
	A1/B1
	2
	1
	9
	2
	1
	6

	
	A1/B1
	1
	0
	4
	2
	1
	6

	
	A1/B1
	1
	0
	4
	2
	2
	6

	
	A1/B1
	1
	0
	1
	2
	1
	6

	
	A1/B1
	1
	0
	9
	2
	1
	6

	
	A1/B1
	1
	0
	1,6
	2
	1
	6

	
	A1/B1
	1
	0
	2,7
	2
	1
	6

	
	A1/B1
	1
	0
	4,9
	2
	1
	6

	
	A1/B1
	1
	0
	1,2,4,6,7,9
	2
	2
	6



Comment from ZTE: Change 4 –> 9 in the case when a single subframe is indicated
	[ZTE] Further more, we can allocate the last part in each DL/UL period, the last part can always be the UL part in each DL/UL period. For example, the DL/UL period is 5ms, then subframe 4 and 9 are good. If the DL/UL is 2ms, the odd subframe index 1,3,5,7,9 are good. It is difficult for 2.5ms period, but 4 and 9 can be used as well. For every DL/UL period, we can find the suitable subframes to send the RACH. The only problem is the 256 entries may be not enough. So the reason to use subframe index 1,6;2,7,in the table is not clear (e.g the even numbers)
	
	
	
	
	
	



Updated table as below:
	PRACH
Configuration 
Index
	Preamble format
	

	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	Number of PRACH occasions within a RACH slot

	
	
	

	

	
	
	
	

	
	A1/B1
	16
	1
	9
	2
	1
	6

	
	A1/B1
	16
	1
	9
	2
	2
	6

	
	A1/B1
	8
	1
	9
	2
	1
	6

	
	A1/B1
	8
	1
	9
	2
	2
	6

	
	A1/B1
	4
	1
	9
	2
	1
	6

	
	A1/B1
	4
	1
	9
	2
	2
	6

	
	A1/B1
	2
	1
	4
	2
	1
	6

	
	A1/B1
	2
	1
	9
	2
	2
	6

	
	A1/B1
	2
	1
	1
	2
	1
	6

	
	A1/B1
	2
	1
	9
	2
	1
	6

	
	A1/B1
	1
	0
	4
	2
	1
	6

	
	A1/B1
	1
	0
	4
	2
	2
	6

	
	A1/B1
	1
	0
	1
	2
	1
	6

	
	A1/B1
	1
	0
	9
	2
	1
	6

	
	A1/B1
	1
	0
	1,6
	2
	1
	6

	
	A1/B1
	1
	0
	2,7
	2
	1
	6

	
	A1/B1
	1
	0
	4,9
	2
	1
	6

	
	A1/B1
	1
	0
	5,7,9
	2
	1
	6

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

	
	A1/B1
	1
	0
	4,5,6,7,8,9
	2
	1
	6

	
	A1/B1
	1
	0
	1,2,4,6,7,9
	2
	2
	6

	
	A1/B1
	1
	0
	3,8
	10
	1
	2




Paired spectrum in FR2
According to 38.101-2 the following bands are supported. Is there a need to specify a RACH configuration table for paired spectrum and FR2.
Table 5.2-1: NR operating bands in FR2
	NR Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	n257
	26500 MHz
	–
	29500 MHz 
	26500 MHz
	–
	29500 MHz 
	TDD

	n258
	24250 MHz
	–
	27500 MHz
	24250 MHz
	–
	27500 MHz
	TDD

	n260
	37000 MHz
	–
	40000 MHz
	37000 MHz
	–
	40000 MHz
	TDD



Offline proposal:
In FR2 focus on unpaired spectrum.
Unpaired spectrum in FR2
	PRACH
Configuration 
Index
	Preamble format
	

	Slot number
	Starting symbol
	Number of PRACH slots within a 0.25ms 
	Number of PRACH occasions within a RACH slot

	
	Ax,Bx,Cx
	X={1,2,4,8,16}
y will indicate which frame to use
	0-39
(indicates which slot number within a frame to use)
40 slots @SCS=60kHz
	
	1 or 2
	



· Semi-static UL/DL configuration in RMSI and OSI
· Collision between RACH occasions and DL signals (SSB, RMSI, other DL)
· Strive to use same subframe allocation for the different formats. 
· 10 preamble formats
· 5 different configuration periods
· For 10ms configuration period we will have 5~10 different configurations indicating the slot numbers
· For longer configuration period we can have a few (1 or 2)
· Starting symbol, a few values
· A few configurations with 1 or 2 PRACH slots within 0.25ms 
· Consider that some configurations shall avoid any possible SSB
· In total around 20-25 configurations / format (in total max 255 configurations)
· We need to consider a simple and robust approach for our design.


As a starting point we shall discuss the following RACH configuration table for unpaired spectrum in FR2.

	PRACH
Configuration 
Index
	Preamble format
	

	slot number (60KHz as reference )
	Starting symbol
	Number of PRACH slots within a subframe
	Number of PRACH occasions within a RACH slot

	
	
	

	

	
	
	
	

	
	A1/B1
	16
	1
	9
	2
	1
	6

	
	A1/B1
	16
	1
	19
	2
	2
	6

	
	A1/B1
	8
	1
	9
	2
	1
	6

	
	A1/B1
	8
	1
	19
	2
	2
	6

	
	A1/B1
	4
	1
	9
	2
	1
	6

	
	A1/B1
	4
	1
	19
	2
	2
	6

	
	A1/B1
	2
	1
	9
	2
	1
	6

	
	A1/B1
	2
	1
	19
	2
	2
	6

	
	A1/B1
	1
	1
	1
	2
	1
	6

	
	A1/B1
	1
	1
	9
	2
	1
	6

	
	A1/B1
	1
	0
	19
	2
	1
	6

	
	A1/B1
	1
	0
	29
	2
	2
	6

	
	A1/B1
	1
	0
	39
	2
	1
	6

	
	A1/B1
	1
	0
	9,29
	2
	1
	6

	
	A1/B1
	1
	0
	19,39
	2
	1
	6

	
	A1/B1
	1
	0
	9,28,29
	2
	1
	6

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

	
	A1/B1
	1
	0
	1,2,4,6,7,9
	2
	2
	6

	
	A1/B1
	1
	0
	8,18,28,38
	2
	1
	6

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

	
	A1/B1
	1
	0
	35,36,37,38,39
	2
	1
	6

	22
	A1/B1
	1
	0
	18,19,36,37,38,39
	2
	2
	6

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	



Smaller updates to 38.211
Agreements:
For 38.211, Section 6.3.3.1, update the spec as:

for 




-	for 




Agreements:
In 38.211, 6.3.3.2, update the spec as follows:
· Random access preambles can only be transmitted in the time and frequency resources given by the higher-layer parameter PRACHConfigurationIndex according to Table 6.3.3.2-2 depends on FR1 or FR2 and the spectrum type as defined in [TS38.101].




Other key issues related to AI 7.1.4.1

	Company
	Comments

	ZTE
	About the parameter Restriction set and parameter SCS of Msg1, how to indicate them in the RMSI or RRC, as the two parameters can not be valid at the same time. Parameter Restriction set is only valid in the long preamble setting, and SCS of Msg1 is only valid in the short sequence setting.There may be two alternatives: 
Alt1: indicate only one parameter in RMSI according the the long or short sequence setting. (This can save one bit in RMSI)
Alt2: indicate both the two parameters in RMSI, and let UE to distinguish which one is valid, the invalid parameter is neglected by UE. The invalid parameter can be set to any value in gNB.



Current configuration table in 38.211
Table 6.3.3.2-2: Random access configurations for FR1 and paired spectrum.
	PRACH
Configuration 
Index
	Preamble format
	

	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	Number of PRACH occasions within a RACH slot

	
	
	

	

	
	
	
	

	0
	0
	2
	1
	1
	-
	-
	-

	1
	0
	2
	1
	4
	-
	-
	-

	2
	0
	2
	1
	7
	-
	-
	-

	3
	0
	1
	0
	1
	-
	-
	-

	4
	0
	1
	0
	4
	-
	-
	-

	5
	0
	1
	0
	7
	-
	-
	-

	6
	0
	1
	0
	1,6
	-
	-
	-

	7
	0
	1
	0
	2,7
	-
	-
	-

	8
	0
	1
	0
	3,8
	-
	-
	-

	9
	0
	1
	0
	1,4,7
	-
	-
	-

	10
	0
	1
	0
	2,5,8
	-
	-
	-

	11
	0
	1
	0
	3, 6, 9
	-
	-
	-

	12
	0
	1
	0
	0,2,4,6,8
	-
	-
	-

	13
	0
	1
	0
	1,3,5,7,9
	-
	-
	-

	14
	0
	1
	0
	0,1,2,3,4,5,6,7,8,9
	-
	-
	-

	15
	0
	2
	1
	9
	-
	-
	-

	16
	1
	2
	1
	1
	-
	-
	-

	17
	1
	2
	1
	4
	-
	-
	-

	18
	1
	2
	1
	7
	-
	-
	-

	19
	1
	1
	0
	1
	-
	-
	-

	20
	1
	1
	0
	4
	-
	-
	-

	21
	1
	1
	0
	7
	-
	-
	-

	22
	1
	1
	0
	1,6
	-
	-
	-

	23
	1
	1
	0
	2,7
	-
	-
	-

	24
	1
	1
	0
	3,8
	-
	-
	-

	25
	1
	1
	0
	1,4,7
	-
	-
	-

	26
	1
	1
	0
	2,5,8
	-
	-
	-

	27
	1
	1
	0
	3,6,9
	-
	-
	-

	28
	1
	2
	1
	9
	-
	-
	-

	X
	3
	2
	1
	1
	-
	-
	-

	X+1
	3
	2
	1
	4
	-
	-
	-

	X+2
	3
	2
	1
	7
	-
	-
	-

	X+3
	3
	1
	0
	1
	-
	-
	-

	X+4
	3
	1
	0
	4
	-
	-
	-

	X+5
	3
	1
	0
	7
	-
	-
	-

	X+6
	3
	1
	0
	1,6
	-
	-
	-

	X+7
	3
	1
	0
	2,7
	-
	-
	-

	X+8
	3
	1
	0
	3,8
	-
	-
	-

	X+9
	3
	1
	0
	1,4,7
	-
	-
	-

	X+10
	3
	1
	0
	2,5,8
	-
	-
	-

	X+11
	3
	1
	0
	3, 6, 9
	-
	-
	-

	X+12
	3
	1
	0
	0,2,4,6,8
	-
	-
	-

	X+13
	3
	1
	0
	1,3,5,7,9
	-
	-
	-

	X+14
	3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	-
	-
	-

	X+15
	3
	2
	1
	9
	-
	-
	-

	Y
	2
	4
	0
	1
	0
	-
	-

	Y+1
	2
	2
	0
	1
	0
	-
	-

	Y+2
	2
	2
	0
	5
	0
	-
	-

	Y+3
	2
	1
	0
	1
	0
	-
	-

	Y+4
	2
	1
	0
	5
	0
	-
	-
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