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Background

[bookmark: _Toc492918225]This document summarizes the submitted contributions for RAN1#92 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:
· RRC parameters related to RACH
· WA: Handling of Semi-static UL/DL configuration in RMSI or OSI and collision between RACH occasion and DL part (The WA is used in section 2.3.6 as design rule)
· OFDM symbol generation: 
· Adding UL-BWP
· Define l 
· Remaining details on RACH configuration tables
· WA: Paired spectrum, FR1, format 0-3, 
· Paired spectrum, FR1, format Ax/Bx potentially remove one entry
· WA: 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
· Other key issues (single company proposals)
· NR supports frequency hopping
· Remove one bit in RMSI
· No SRS transmission if there is an overlap with RACH occasion
· Changing the CP for format 2
· Formats for SCS = 120kHz, done in UE feature discussions
· Introducing larger RACH configuration table for non-standalone operation.

Key issues
RRC parameter

-- FFS_CHECK: Can probably be removed since PRACH Msg1 uses the SubcarrierSpacing values above.
SubcarrierSpacingRACH ::= 				ENUMERATED {ffsTypeAndValue}

Proposal: 
The parameter SubcarrierSpacingRACH can be removed. msg1-SubcarrierSpacing is already defined in 38.331


RA-Resources ::=				ENUMERATED {ffsTypeAndValue}
maxRA-CSIRS-Resources 					INTEGER ::= ffsValue

maxRA-SSB-Resources 						INTEGER ::= ffsValue

· Patrick to organize further discussion on RA-Resources



PRACH-ResourceDedicatedBFR ::= 		SEQUENCE { 
	candidateBeam-RS					CHOICE {
		ssb-Index								SSB-Index,
		csi-RS-Index							NZP-CSI-RS-ResourceId
	},
	ra-PreambleIndex					FFS_Value		 															OPTIONAL,
	prach-FreqOffset					FFS_Value																	OPTIONAL,
	rach-ResourceMask					FFS_Value																	OPTIONAL
}
		numberOfRA-PreamblesGroupA			FFS_Value

Proposal: 
The ffs value for parameter ra-PreambleIndex 
· Value range: {0,1,...,63}

Proposal:
The ffs value for parameter  prach-FreqOffset	
· Value range: {0,1,..., maxNrofPhysicalResourceBlocks - 2}

Proposal: 

The ffs value for parameter rach-ResourceMask
· Not finalize the discusson


Proposal: 
The ffs value for parameter numberOfRA-PreamblesGroupA		

· For SSB-per-rach-occasion {1/8, 1/4, ½, 1, 2}: numberOfRA-PreamblesGroupA is selected from the set of values 4*N, with N=1, …, floor(16/max(1, SSB-per-rach-occasion))
· For SSB-per-rach-occasion {4, 8, 16}: numberOfRA-PreamblesGroupA is selected from the set of values N, with N=1, …, floor(64/SSB-per-rach-occasion)
· Note: This denotes the number of GroupARachPreambles per SSB in one RACH occasion.

Handling of Semi-static UL/DL configuration in RMSI or OSI and collision between RACH occasion and DL part
In RAN1 AH_1801 we discussed the following revision based on the WA made in RAN1#91:
	Working assumption (from RAN1#91 with update from RAN1 AH_1801):
· 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.




Collisions with SSB

Proposal:

Alt1: It should be up to the network to avoid collisions between RACH and SSB for unpaired spectrum. 
Supported by: Samsung, Qualcomm, CMCC, MediaTek, Sony, 

Alt2: NR supports that gNB configures a PRACH configuration such that some RACH occasions may collide with SSB for unpaired spectrum.
· If any symbol of RACH occasions collides with DL transmission or SSB then only RACH occasions in the same RACH slot after the DL transmission or SSB (+ 1 symbol) are valid 
Supported by: ZTE, Nokia, Huawei, LGE, Sanechips, HiSilicon, NSB, Docomo, 


=========================================================== 

Email comments to Alt1:
[Qualcomm] If RACH resources occupy a slot that contains two SSBs but just avoid the locations of the SSBs, there might be multiple switching points within the slot. Hence, if any PRACH occasion collides with an SSB, the RACH slot that contains the corresponding PRACH occasion is not used.
[Nokia]: I agree with Qualcomm’s view that we don’t want multiple UL/DL switch points in one slot. Maybe, we can say that any RO that overlaps with or occurs before the last SSB of a slot is considered in valid. In this case only ROs after the last SSB in a slot can be used for RACH.
One question that is still open, if we different slot duration for UL and DL, are we referring to UL slot or DL slot?


Collisions between RO and other transmissions
Proposal:
Alt1: Confirm the WA

Alt2: 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.

Alt3: The PRACH resources configured in RMSI are also allowed to be transmitted in the flexible part configured by UL-DL-configuration-common without collision with SS/PBCH block.

Email comments: 
[Qualcomm] We can support alternative 3. However, according to our view, if RACH resources fall in flexible parts configured by UL-DL-configuration-common, UE is not expected to received DL signal in those parts. This should be ensured by the spec.


[HW]: Alt2 is not clear for the “other transmission”. Does it mean “other DL transmission”? Or it also includes the SRS transmission ? Furthermore, Alt2 and Alt3 seems not contradict with each other and both can be supported in the spec. Therefore, one possible way may be to separate the discussion:

[Nokia]: I agree with Huawei’s comment. There is some ambiguity in Alt2. It is not clear if RACH is allowed to be transmitted in semi-static DL symbol, and the network will make sure that there are no DL transmissions in that symbol, or if the network will guarantee that ROs don’t occur in DL symbols besides the SSB symbols. 

[ZTE] One of the alternatives above is “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.”
It seems that neither alternative impact the RMSI signaling, since both DL/UL assignment and PRACH configuration is included in the RMSI. The difference seems to be that one alternative implements a priority rule in the specification. 
We prefer to specify such a simple priority rule, in order to allow a wider range of possible RACH configurations for different semi-static DL/UL assignments.

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

Collision with SSB:
Proposal:
· Alt1: It should be up to the network to avoid collisions between RACH and SSB for unpaired spectrum.
· Alt 2: NR supports that gNB configures a PRACH configuration such that some RACH occasions may collide with SSB for unpaired spectrum.
· Alt 2-1: Any colliding RACH occasion is not valid.
· Alt 2-2: If any symbol of RACH occasions collides with DL transmission, then the corresponding slot is not used as a RACH slot but used for downlink


Collision with DL part:
Proposal:
· Alt1: It should be up to the network to avoid collisions between RACH and DL part configured by UL-DL-configuration-common for unpaired spectrum.
· Alt 2: NR supports that gNB configures a PRACH configuration such that some RACH occasions may collide with DL part configured by UL-DL-configuration-common for unpaired spectrum.
· Alt 2-1: Any colliding RACH occasion is not valid.
· Alt 2-2: If any symbol of RACH occasion collides with DL transmission, then the corresponding slot is not used as a RACH slot but used for downlink
· Alt 2-3: If a RACH occasions falls in a DL portion of semi-static DL/UL pattern, the RACH occasions overwrites that particular DL portion, i.e., UE assumes that portion to be UL.


Collision with the flexible/unknown part
Proposal:

· Alt1: The PRACH resources configured in RMSI are allowed to be transmitted in the flexible part configured by UL-DL-configuration-common for unpaired spectrum
· 
· Alt2: The PRACH resources configured in RMSI are NOT allowed to be transmitted in the flexible part configured by UL-DL-configuration-common for unpaired spectrum
· Alt 2-1: It is up to gNB to avoid the collision
· Alt 2-2: The collided RACH occasions are invalid
· Alt 2-3: The whole RACH slot is invalid if there are collisions within the RACH slot.



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

Based on the submitted contributions to this meeting we can make the following observations:

	Company
	The UE should only be allowed to transmit PRACH preambles at time instances (OFDM symbols) not indicated as used for actually transmitted SS blocks
	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.
	The PRACH resources configured in RMSI are also allowed to be transmitted in the flexible part configured by UL-DL-configuration-common without collision with SS/PBCH block.
	NR considers over-writing the semi-static DL/UL pattern based on RACH configuration

	Ericsson
	X
	X
	
	

	Samsung
	X
	X
	
	

	Intel
	X
	X
	
	

	InterDigital
	X
	X
	
	

	ZTE
	X
	
	X
	

	Huawei
	X
	
	X
	

	Nokia
	X
	
	X
	

	Qualcomm
	X (?)
	
	X(?)
	X








For reference, company’s proposals:

Ericsson
· Proposal 5	The UE should only be allowed to transmit PRACH preambles at time instances (OFDM symbols) not indicated as used for actually transmitted SS blocks.
· Proposal 6	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.

Huawei
Proposal 4: The PRACH resources configured in RMSI are also allowed to be transmitted in the flexible part configured by UL-DL-configuration-common without collision with SS/PBCH block.
ZTE
Proposal 1: NR supports that the gNB configures a PRACH configuration and a semi-static DL/UL configuration in RMSI such that some PRACH occasions may collide with DL parts and/or unknown parts.
Proposal 2: If the semi-static UL/DL pattern is configured in RMSI, only PRACH occasions completely within the UL (U) and/or flexible/unknown (X) parts are valid.
·  Any PRACH occasions colliding with an actually transmitted SSB (in U or X) is not valid.
The association between SSBs and PRACH occasions is based only on the valid PRACH occasions.
Samsung
Proposal 4: confirm the workingb assumption with the update of “only PRACH occasions within the UL part is transmitted”.
Nokia
Proposal 7: If For the Semi-static UL/DL configuration is in RMSI, only PRACH occasions within the UL and flexible part is are transmitted valid
· UE assumes that RACH occasions configured in RMSI are not collided with DL transmission
· Introducing start symbol(s) larger than 2 for a limited number of entries in the Configuration table.

Intel
Proposal 2:
· If any symbol of RACH ocassions collides with DL signals, then the corresponding slot is not used as a RACH slot but used for downlink.
InterDigital
Proposal 1: gNB configures PRACH resources to avoid the collision with actually transmitted SSBs.
Qualcomm
Proposal 3: NR considers over-writing the semi-static DL/UL pattern based on RACH configuration. 
· If a RACH occasion falls in a DL portion of semi-static DL/UL pattern, the RACH occasion overwrites that particular DL portion, i.e., UE assumes that portion to be UL.
· In this scenario, introducing start symbol(s) larger than 2 is not needed.

OFDM symbol generation
Definition of the starting time of the preamble within a subframe/slot
In 38.211, section 5.3.2 the spec editor has one comment regarding the definition of the index l in the start time of the preamble. The value of l shall represent the starting time within a slot in terms of OFDM symbols. This value is indicated in the RACH configuration tables by the parameter Starting Symbol. In the AH_1801 we agreed to introduce starting symbol 7 for PRACH format with SCS = 1.25 and 5kHz, this means that we need to make some updates to the current spec text. 
We need to consider the following parameters from the RACH configuration tables:
· Starting Symbol: This will indicate the number of OFDM symbols within a subframe (SCS up to 30kHz) and within a 0.25ms slot for SCS 60 and 120kHz. 
· When SCS = 1.25 or 5kHz then the number (end length) of OFDM symbols is given by SCS 15kHz
· Number of RACH slots within one subframe/0.25ms slot
· In the case when SCS = 1.25, 5 and 15 and 60 kHz there is always only one RACH slot within one subframe/0.25ms. For those cases there is no need to add any extra offset
· In the case when SCS = 30 or 120kHz, then there can be one or two RACH slots within one subframe/0.25ms. For those cases we also need to consider which of the slots that the preamble is transmitted in:
· In the case with 1 RACH slot within one subframe/0.25ms then the preamble is transmitted in the second half of the subframe/0.25ms. For this case we need to add an extra offset of 14 OFDM symbols (given by SCS = 30 or 120 kHz). 
· In the case with 2 RACH slots within one subframe/0.25ms then we need to add an extra offset of 14 OFDM symbols (given by SCS = 30 or 120 kHz) for the preamble that is transmitted in the second half of the subframe/0.25ms

Illustration of the case with SCS = 30kHz, and Number of RACH slots within one subframe = 1
[image: ]


Illustration of the case with:
· SCS = 120kHz
· Number of RACH slots within one subframe = 2
· Starting Symbol = 2
· RO length = 6 OFDM symbols (e.g format C2)

[image: ]
=========== Current wording in 38.211, section 5.3 ===========================


The starting position of the PRACH preamble in a subframe is given by  assuming the subframe starts at  where 


-	for , 



-	for ,  for some .

Remove l from the OFDM signal generation equation.
Tsymb*(14+starting symbol) + T(preamble)*(RO-1) 
Tsymb*(starting symbol) + T(preamble)*(RO-1)
Tsymb is one OFDM symbol and T(preamble) is the length of the RACH preamble (both given in Tc) 

length of OFDM symbol

length of RACH preamble
[14 OFDM symbols in 30kHz = 15360  = 0.5ms]
For  = 1.25kHz and 5kHz then we have only one RO
======== Text proposal 38.211, section 6.3.3 =============
<omitted> 



The starting position of the PRACH preamble in a subframe is given by , in number of OFDM symbols, assuming the subframe starts at  and NTA = 0
where
-	for kHz, , 
-    for kHz, , for some l.
  and is given in tables 6.3.3.2.x for kHz and in table 6.3.3.2.x for kHz. The parameters Number of RACH slots within one subframe and Starting symbol are given in tables 6.3.3.2-2 and 6.3.3.2-3. The parameter Number of PRACH slots within a 0.25ms slot is given in table 6.3.3.2-x.
Table 6.3.3.2-x: Starting position of the PRACH preamble in a subframe for kHz
	
	(Number of PRACH slots within a subframe, PRACH slot number)
	
	Value of 

	1.25
	(1,1)
	
	Starting symbol

	5
	(1,1)
	
	Starting symbol

	15
	(1,1)
	
	Starting symbol

	30
	(1,2)
	
	14 + Starting symbol

	30
	(2,1)
	
	Starting symbol

	30
	(2,2)
	
	14 + Starting symbol



Table 6.3.3.2-x: Starting position of the PRACH preamble in a subframe for kHz
	
	(Number of PRACH slots within a 0.25ms slot, PRACH slot number)
	Value of 

	60
	(1,1)
	Starting symbol

	120
	(1,2)
	14 + Starting symbol

	120
	(2,1)
	Starting symbol

	120
	(2,2)
	14 + Starting symbol



======== End text proposal ======================



Draft proposal for discussion:
For we only need to consider the Starting symbol: 
· for kHz, where l is given by the parameter Starting symbol in tables 6.3.3.2-2 and 6.3.3.2-3

For kHz we need to consider the Number of RACH slots within one subframe and the Starting symbol
· for kHz and when the parameter Number of RACH slots within one subframe = 1, then
 where and l is given by the parameter Starting symbol in tables 6.3.3.2-2 and 6.3.3.2-3 

· for kHz and when the parameter Number of RACH slots within one subframe = 2, then
 for the first RACH slot within one subframe. Where l is given by the parameter Starting symbol in tables 6.3.3.2-2 and 6.3.3.2-3 

· for 30kHz case and when the parameter Number of RACH slots within one subframe = 2, then
 for the second RACH slot within one subframe, where  and l is given by the parameter Starting symbol in tables 6.3.3.2-2 and 6.3.3.2-3 

For kHz we need to consider the Number of RACH slots within one 0.25ms slot, the Starting symbol and the PRACH transmission occasion within one 0.25ms slot.
· for kHz and when the parameter Number of RACH slots within one 0.25ms slot = 1, then
  where and l is given by the parameter Starting symbol in table 6.3.3.2-4 and the PRACH transmission occasion within the 0.25ms slot

· for kHz and when the parameter Number of RACH slots within one 0.25ms slot = 2, then
 for the first RACH slot within one 0.25ms slot. Where l is given by the parameter Starting symbol in table 6.3.3.2-4 and the PRACH transmission occasion within the 0.25ms slot 

· for kHz and when the parameter Number of RACH slots within one 0.25ms slot = 2, then
  for the second RACH slot within one 0.25ms slot, where and l is given by the parameter Starting symbol in table 6.3.3.2-4 and the PRACH transmission occasion within the 0.25ms slot


Adding UL-BWP in the description of the OFDM signal generation
In R1-1801711 a text proposal regarding a correction to the OFDM signal generation have been proposed. 
 

In RAN1#AH 201801, OFDM baseband signal generation for PRACH was modified to take into consideration of initial active UL BWP’s(s) frequency position and relative frequency offset of Msg1 within initial active UL BWP [3]. However, PRACH frequency position within active UL BWP has not been considered.
In TS 38.321, RACH resources can be configured in active UL BWP and initial active UL BWP, which is given in the following.
Upon initiation of the Random Access procedure, the MAC entity shall:
1>	if PRACH resources are configured for the active UL BWP:
2>	perform the Random Access procedure on the active DL BWP and UL BWP;
1>	else (i.e. PRACH resources are not configured for the active UL BWP):
2>	switch to initial DL BWP and UL BWP;
2>	perform the Random Access procedure on the initial DL BWP and UL BWP.
Therefore, RACH resources in active UL BWP should also be included in OFDM baseband signal generation for PRACH.
Furthermore, the parameter initial-Uplink-Bandwidth-Part is called initial-UL-BWP in the CR endorsed in RAN1#AH1801 [4], which should be used in TS 38.211 accordingly. 
In 38.331 
UplinkConfigCommon ::=				SEQUENCE {
	-- Absolute uplink frequency configuration and subcarrier specific virtual carriers.
	frequencyInfoUL						FrequencyInfoUL											OPTIONAL, -- Cond InterFreqHOAndUplinkSCellAdd
	-- The initial uplink BWP configuration for a SpCell (PCell of MCG or SCG). Corresponds to L1 parameter 'initial-UL-BWP'. 
	-- (see 38.331, section FFS_Section).
	-- FFS: Discuss and then clarify in condition which serving cells have an initial BWP
	initialUplinkBWP			UplinkBWP-Common								OPTIONAL	-- Cond FFS
}

For the spread sheet with all RRC parameters, (R1-1801276)

Proposal:

Regarding the parameter prach-frequency-start

· Update the description to:

Offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0 of initial active UL BWP(s) or active UL BWP(s)
· For RAN1 spec column add section number 5.3.2 

Proposal 1: Adopt the following TP to Section 5.3.2 of 38.211:
============================ START of TP to Section 5.3.2 of 38.211 ========================


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



where  and 

-	 is given by clause 6.3.3;


[bookmark: _GoBack]-	 is the subcarrier spacing of the initial active uplink bandwidth part during initial access. Otherwise,  is the subcarrier spacing of the active uplink bandwidth; 



-	 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 ; 


-	 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 initial Uplink Bandwidth Part during initial access. Otherwise,   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. 


-	 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 UL BWP . Otherwise,  is the frequency offset of lowest PRACH transmission occasion in frequency domain with respect to PRB 0 of the active uplink bandwidth part given by the higher-layer parameter prach-frequency-start associated with the active uplink bandwidth part;

-	  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; 

-	  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.


The starting position of the PRACH preamble in a subframe is given by  assuming the subframe starts at  where 


-	for , 



-	for ,  for some .



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


============================== END of TP to Section 5.3.2 of 38.211 ========================


In clause 6.3.3.2 in 38.211 we also need to add the active uplink BWP.

------------------------------start of TP to Section 6.3.3.2 of 38.211--------------------------------
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 Table 6.3.3.2-2 depends on FR1 or FR2 and the spectrum type as defined in [TS38.101]. 


Random access preambles can only be transmitted in the frequency resources given by parameter prach-FDM. The PRACH frequency resources  are numbered in increasing order from 0 to prach-FDM -1 within the initial active uplink bandwidth part during initial access starting from the lowest frequency. Otherwise  are numbered in increasing order from 0 to prach-FDM -1 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.
------------------------------end of TP to Section 6.3.3.2 of 38.211--------------------------------

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. 
In RAN1#91 and AH-1801 we have 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 {0,7} 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. 
Table for paired spectrum and FR1, long sequence
In RAN1 AH_1801 we made a working assumption on the RACH configurations for paired spectrum, FR1 and long sequence. 
Agreement:
· Confirm the WA with no changes, configuration indices 0 to 86 in Table 6.3.3.2-2 are unchanged.
 
Table for paired spectrum and FR1, short sequence
Agreement:
In TS38.211, in Table 6.3.3.2-2 remove entry number 117 (preamble format A1/B1 with periodicity 10 ms, and in all subframes).

	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

	117
	A1/B1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	7



Unpaired spectrum and FR1 (TDD below 6GHz), long sequences
Offline agreement:
· Confirm the WA.
· No changes in 38.211 section 6.3.3.2, table 6.3.3.2-3 are needed
· 


Current working assumption:
· To adopt the following TP to section 6.3.3.2 of 38.211
· The ones in red color are working assumption

------------- 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 time  domain 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
	1,6
	0
	
	

	
	0
	1
	0
	1,6
	7
	-
	-

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

	30
	1
	16
	1
	7
	0
	-
	-

	
	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
	-
	-

	40
	2
	2
	1
	6
	7
	-
	-

	
	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
	-
	-

	50
	3
	1
	0
	8
	0
	-
	-

	
	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
	1,6
	0
	-
	-

	
	3
	1
	0
	1,6
	7
	-
	-

	60
	3
	1
	0
	4,9
	0
	-
	-

	
	3
	1
	0
	3,8
	0
	-
	-

	
	3
	1
	0
	2,7
	0
	-
	-

	
	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
	-
	-

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



Unpaired spectrum in FR1, short sequence
Based on the agreements made in RAN1_AH-1801 and the submitted contributions to RAN1#92, we can make the following proposals to guide the design of the RACH configuration table for unpaired spectrum in FR1 and short sequences. (The total number of configurations will depend on the agreements for the long sequences).
Agreement:
For RACH configuration for FR1, short sequence and unpaired spectrum:
· More priority to Ax and Bx formats compared to Ax/Bx
· Aim for the following number of configurations for the different formats (in total we will at least have 256-71 = 185 configurations)
· A1: 20
· A2: 20
· A3: 20
· B1: 20
· B4: 20
· A1/B1: 15
· A2/B2: 15
· A3/B3: 15
· C0: 20
· C2: 20

· 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 agreement:
· Support at most one additional Starting Symbol for each format, on top of the already agreed values of 0 and 2. 
· A1: 7
· A2: 9
· A3: 7
· B1: 8
· B4: None
· A1/B1: 8
· A2/B2: 6
· A3/B3: None
· C0: 8
· C2: 8

Editors note:
In total 183 entries for the short sequences have been agreed for FR1 and unpaired spectrum. In total we will have 183 + 71 = 254 entries for FR1 and unpaired spectrum (long and short sequences). So there are 2 entries that we can add. 
Proposal from Huawei to add the following two entries:
	C2
	8
	1
	9
	8
	2
	1

	C2
	4
	1
	9
	8
	1
	1



Proposal from Docomo to change two entries for format B4:
· Add two entries, one for 160ms periodicity and one for 80ms periodicity:
· Remove two entries, one for 20ms periodicity and one for 10ms periodicity: 
 
	B4
	16
	1
	9
	2
	1
	1

	B4
	8
	1
	9
	2
	1
	1

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

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



Offline agreement:
· To adopt the following TP to section 6.3.3.2 of 38.211

============ Text proposal 38.211, section 6.3.3.2 =======================
· Table 6.3.3.2-3: Random access configurations for FR1 and unpaired spectrum (short sequences)
	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
	16
	1
	9
	0
	2
	6

	
	A1
	8
	1
	9
	0
	2
	6

	
	A1
	4
	1
	9
	0
	1
	6

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

	
	A1
	2
	1
	8,9
	0
	2
	6

	
	A1
	2
	1
	7,9
	0
	1
	6

	
	A1
	2
	1
	7,9
	7
	1
	3

	
	A1
	2
	1
	4,9
	7
	1
	3

	
	A1
	2
	1
	4,9
	0
	2
	6

	
	A1
	2
	1
	9
	0
	1
	6

	10
	A1
	1
	0
	9
	0
	2
	6

	
	A1
	1
	0
	9
	7
	1
	3

	
	A1
	1
	0
	9
	0
	1
	6

	
	A1
	1
	0
	8,9
	0
	2
	6

	
	A1
	1
	0
	4,9
	0
	1
	6

	
	A1
	1
	0
	7,9
	7
	1
	3

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

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

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

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

	20
	A2
	16
	1
	9
	0
	2
	3

	
	A2
	16
	1
	4,9
	0
	2
	3

	
	A2
	8
	1
	9
	0
	2
	3

	
	A2
	8
	1
	4,9
	0
	2
	3

	
	A2
	4
	1
	9
	0
	1
	3

	
	A2
	2
	1
	8,9
	0
	2
	3

	
	A2
	2
	1
	7,9
	9
	1
	1

	
	A2
	2
	1
	4,9
	9
	1
	1

	
	A2
	2
	1
	4,9
	0
	2
	3

	
	A2
	2
	1
	9
	0
	1
	3

	30
	A2
	1
	0
	9
	0
	2
	3

	
	A2
	1
	0
	9
	9
	1
	1

	
	A2
	1
	0
	9
	0
	1
	3

	
	A2
	1
	0
	8,9
	0
	2
	3

	
	A2
	1
	0
	4,9
	0
	1
	3

	
	A2
	1
	0
	7,9
	9
	1
	1

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

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

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

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

	40
	A3
	16
	1
	9
	0
	2
	2

	
	A3
	8
	1
	9
	0
	2
	2

	
	A3
	4
	1
	9
	0
	1
	2

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

	
	A3
	2
	1
	8,9
	0
	2
	2

	
	A3
	2
	1
	7,9
	0
	1
	2

	
	A3
	2
	1
	7,9
	7
	1
	1

	
	A3
	2
	1
	4,9
	7
	1
	1

	
	A3
	2
	1
	4,9
	0
	2
	2

	
	A3
	2
	1
	9
	0
	1
	2

	50
	A3
	1
	0
	9
	0
	2
	2

	
	A3
	1
	0
	9
	7
	1
	1

	
	A3
	1
	0
	9
	0
	1
	2

	
	A3
	1
	0
	8,9
	0
	2
	2

	
	A3
	1
	0
	4,9
	0
	1
	2

	
	A3
	1
	0
	7,9
	7
	1
	1

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

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

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

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

	60
	B1
	16
	1
	9
	2
	2
	6

	
	B1
	8
	1
	9
	2
	2
	6

	
	B1
	4
	1
	9
	2
	1
	6

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

	
	B1
	2
	1
	8,9
	2
	2
	6

	
	B1
	2
	1
	7,9
	2
	1
	6

	
	B1
	2
	1
	7,9
	8
	1
	3

	
	B1
	2
	1
	4,9
	8
	1
	3

	
	B1
	2
	1
	4,9
	2
	2
	6

	
	B1
	2
	1
	9
	2
	1
	6

	70
	B1
	1
	0
	9
	2
	2
	6

	
	B1
	1
	0
	9
	8
	1
	3

	
	B1
	1
	0
	9
	2
	1
	6

	
	B1
	1
	0
	8,9
	2
	2
	6

	
	B1
	1
	0
	4,9
	2
	1
	6

	
	B1
	1
	0
	7,9
	8
	1
	3

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

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

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

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

	80
	B4
	16
	1
	9
	2
	2
	1

	
	B4
	8
	1
	9
	2
	2
	1

	
	B4
	4
	1
	9
	2
	1
	1

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

	
	B4
	2
	1
	8,9
	2
	2
	1

	
	B4
	2
	1
	7,9
	2
	1
	1

	
	B4
	2
	1
	4,9
	2
	1
	1

	
	B4
	2
	1
	4,9
	2
	2
	1

	
	B4
	2
	1
	9
	2
	1
	1

	
	B4
	1
	0
	9
	2
	2
	1

	90
	B4
	1
	0
	9
	2
	1
	1

	
	B4
	1
	0
	8,9
	2
	2
	1

	
	B4
	1
	0
	4,9
	2
	1
	1

	
	B4
	1
	0
	7,9
	2
	1
	1

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

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

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

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

	
	A1/B1
	2
	1
	8,9
	2
	2
	6

	
	A1/B1
	2
	1
	7,9
	2
	1
	6

	100
	A1/B1
	2
	1
	7,9
	8
	1
	3

	
	A1/B1
	2
	1
	4,9
	8
	1
	3

	
	A1/B1
	2
	1
	4,9
	2
	2
	6

	
	A1/B1
	2
	1
	9
	2
	1
	6

	
	A1/B1
	1
	0
	9
	2
	2
	6

	
	A1/B1
	1
	0
	9
	8
	1
	3

	
	A1/B1
	1
	0
	9
	2
	1
	6

	
	A1/B1
	1
	0
	8,9
	2
	2
	6

	
	A1/B1
	1
	0
	4,9
	2
	1
	6

	
	A1/B1
	1
	0
	7,9
	8
	1
	3

	110
	A1/B1
	1
	0
	3,4,8,9
	2
	2
	6

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

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

	
	A2/B2
	2
	1
	8,9
	0
	2
	3

	
	A2/B2
	2
	1
	7,9
	6
	1
	2

	
	A2/B2
	2
	1
	4,9
	6
	1
	2

	
	A2/B2
	2
	1
	4,9
	0
	2
	3

	
	A2/B2
	2
	1
	9
	0
	1
	3

	
	A2/B2
	1
	0
	9
	0
	2
	3

	
	A2/B2
	1
	0
	9
	6
	1
	2

	120
	A2/B2
	1
	0
	9
	0
	1
	3

	
	A2/B2
	1
	0
	8,9
	0
	2
	3

	
	A2/B2
	1
	0
	4,9
	0
	1
	3

	
	A2/B2
	1
	0
	7,9
	6
	1
	2

	
	A2/B2
	1
	0
	3,4,8,9
	0
	1
	3

	
	A2/B2
	1
	0
	3,4,8,9
	0
	2
	3

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

	
	A2/B2
	1
	0
	1,3,5,7,9
	0
	1
	3

	
	A3/B3
	2
	1
	8,9
	0
	2
	2

	
	A3/B3
	2
	1
	7,9
	0
	1
	2

	130
	A3/B3
	2
	1
	7,9
	2 
	1
	2

	
	A3/B3
	2
	1
	4,9
	2
	1
	2

	
	A3/B3
	2
	1
	4,9
	0
	2
	2

	
	A3/B3
	2
	1
	9
	0
	1
	2

	
	A3/B3
	1
	0
	9
	0
	2
	2

	
	A3/B3
	1
	0
	9
	2
	1
	2

	
	A3/B3
	1
	0
	9
	0
	1
	2

	
	A3/B3
	1
	0
	8,9
	0
	2
	2

	
	A3/B3
	1
	0
	4,9
	0
	1
	2

	
	A3/B3
	1
	0
	7,9
	2
	1
	2

	140
	A3/B3
	1
	0
	3,4,8,9
	0
	2
	2

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

	
	A3/B3
	1
	0
	1,3,5,7,9
	0
	1
	2

	
	C0
	16
	1
	9
	2
	2
	6

	
	C0
	8
	1
	9
	2
	2
	6

	
	C0
	4
	1
	9
	2
	1
	6

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

	
	C0
	2
	1
	8,9
	2
	2
	6

	
	C0
	2
	1
	7,9
	2
	1
	6

	
	C0
	2
	1
	7,9
	8
	1
	3

	150
	C0
	2
	1
	4,9
	8
	1
	3

	
	C0
	2
	1
	4,9
	2
	2
	6

	
	C0
	2
	1
	9
	2
	1
	6

	
	C0
	1
	0
	9
	2
	2
	6

	
	C0
	1
	0
	9
	8
	1
	3

	
	C0
	1
	0
	9
	2
	1
	6

	
	C0
	1
	0
	8,9
	2
	2
	6

	
	C0
	1
	0
	4,9
	2
	1
	6

	
	C0
	1
	0
	7,9
	8
	1
	3

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

	160
	C0
	1
	0
	3,4,8,9
	2
	2
	6

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

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

	
	C2
	16
	1
	9
	2
	2
	2

	
	C2
	8
	1
	9
	2
	2
	2

	
	C2
	4
	1
	9
	2
	1
	2

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

	
	C2
	2
	1
	8,9
	2
	2
	2

	
	C2
	2
	1
	7,9
	2
	1
	2

	
	C2
	2
	1
	7,9
	8
	1
	1

	170
	C2
	2
	1
	4,9
	8
	1
	1

	
	C2
	2
	1
	4,9
	2
	2
	2

	
	C2
	2
	1
	9
	2
	1
	2

	
	C2
	1
	0
	9
	2
	2
	2

	
	C2
	1
	0
	9
	8
	1
	1

	
	C2
	1
	0
	9
	2
	1
	2

	
	C2
	1
	0
	8,9
	2
	2
	2

	
	C2
	1
	0
	4,9
	2
	1
	2

	
	C2
	1
	0
	7,9
	8
	1
	1

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

	180
	C2
	1
	0
	3,4,8,9
	2
	2
	2

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

	182
	C2
	1
	0
	1,3,5,7,9
	2
	1
	2

	
	
	
	
	
	
	
	

	
	C2
	8
	1
	9
	8
	2
	1

	
	C2
	4
	1
	9
	8
	1
	1


============================================================================

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



Conclusion:
There is no paired spectrum defined in FR2. Hence, there would be no RACH configuration table for paired spectrum in FR2.
Unpaired spectrum in FR2
	PRACH
Configuration 
Index
	Preamble format
	

	Slot number
	Starting symbol
	Number of PRACH slots within a 0.25ms slot
	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
	0,2,TBD
	1 or 2
	Depends on format and starting symbol



The below agreements are guidelines when completing the configuration table. 
	
Agreements:
For RACH configuration for FR2, short sequence and unpaired spectrum:
· More priority to Ax and Bx formats compared to Ax/Bx
· Aim for the following number of configurations for the different formats 
· A1: 28
· A2: 28
· A3: 28
· B1: 28
· B4: 28
· A1/B1: 20
· A2/B2: 20
· A3/B3: 20
· C0: 28
· C2: 28

· Regarding the number of RACH occasions within one RACH configuration period.
· For preamble formats A1, A2, A3, B1, B4, C0 and C2 and all RACH configuration periodicities and all msg1 subcarrier spacings and at least one configuration supports at least 16 RACH occasions. 
· Note: This can be done by either have more subframes allocated or to have more frames allocated
Agreements:
· Support at most one additional Starting Symbol for each format, on top of the already agreed values of 0 and 2. The following values are working assumption:
· A1: 7
· A2: 9 
· A3: 7
· B1: 8
· B4: None
· A1/B1: 8
· A2/B2: 6
· A3/B3: none
· C0: 8
· C2: 8

Working assumption: (from RAN1#91)
· If the Semi-static UL/DL configuration is in RMSI, only PRACH occasions within the UL part is transmitted
· UE assumes that RACH occasions configured in RMSI are not collided with DL transmission
· Introducing start symbol(s) larger than 2 for a limited number of entries in the Configuration table.
· 
· If the Semi-static UL/DL configuration is in OSI
· Symbol index for the unpaired spectrum is also physical symbol index
· UE assume that RACH occasions configured in RMSI are not collided with DL transmission
· Introducing start symbol(s) larger than 2 for a limited number of entries in the Configuration table.




Continue further discussions offline to finalize the table


	Format
	Max # RO / slot
	Number of slots needed to achieve at least 16 RO for SCS = (60,120)kHz
	#RO

	A1
	6
	(3,2)
	(18,24)

	A2
	3
	(6, 3)
	(18,18)

	A3
	2
	(8,4)
	(16,16)

	B1
	7
	(3,2)
	(21,28)

	B4
	1
	(16,8)
	(16,16)

	C0
	7
	(3,2)
	(21,28)

	C2
	2
	(8,4)
	(16,16)



Candidate slots:
	UL/DL period
	Candidate slots

	5
	16-19, 36-39

	2.5
	9,19,29,39
8,18,28,38

	2
	7,15,23,31,39

	1.25
	4,9,14,19,24,29,34,39

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

	0.625
	

	0.5
	1,3,5,…,39

	
	





· Table 6.3.3.2-X: Random access configurations for FR2 and unpaired spectrum (short sequence)
	Use case:
(UL/DL periodicity, SCS)
	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: ]
	[image: ]
	
	
	
	

	(5,120)
	0
	A1
	16
	1
	19,39
	0
	2
	6

	(5,60)
	
	A1
	16
	1
	19,38,39
	0
	1
	6

	(2.5,120)
	
	A1
	16
	1
	19,39
	0
	2
	6

	(2.5,60)
	
	A1
	8
	1
	23,31,39
	0
	1
	6

	
	
	A1
	4
	1
	19,39
	0
	2
	6

	
	
	A1
	4
	1
	23,31,39
	0
	1
	6

	
	
	A1
	
	0
	
	2
	1
	5

	
	
	A1
	1
	0
	23,31,39
	7
	1
	3

	
	
	A1
	1
	0
	23,31,39
	0
	2
	6

	
	
	A1
	1
	0
	23,31,39
	2
	2
	5

	
	10
	A1
	1
	0
	23,31,39
	7
	2
	3

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

	
	
	A1
	1
	0
	23,27,31,35,39
	2
	1
	5

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

	
	
	A1
	1
	0
	23,27,31,35,39
	2
	2
	5

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

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

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

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

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

	
	20
	A1
	1
	0
	4,9,14,19,24,29,34,39
	2
	2
	5

	
	
	A1
	1
	0
	[1,3,5,7,9,11,13,15,17,19,
21,23,25,27,29,31,33,35,37,39]
	0
	2
	6

	
	
	A1
	2
	1
	19,39
	0
	1
	6

	
	
	A1
	2
	1
	19,39
	0
	2
	6

	
	
	A1
	4
	1
	19,39
	0
	1
	6

	
	
	A1
	4
	1
	19,39
	0
	2
	6

	
	
	A1
	8
	1
	19,39
	0
	1
	6

	
	27
	A1
	16
	1
	19,39
	0
	1
	6

	
	
	A1
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	




	20
	A1
	2
	1
	19,39
	0
	2
	6

	 
	A1
	2
	1
	23,31,39
	0
	1
	6

	
	
	
	
	 
	
	
	

	 
	A1
	4
	1
	19,39
	0
	2
	6

	 
	A1
	4
	1
	23,31,39
	0
	1
	6

	 
	A1
	8
	1
	19,39
	0
	2
	6

	 
	A1
	8
	1
	23,31,39
	0
	1
	6

	 
	A1
	16
	1
	19,39
	0
	2
	6

	27
	A1
	16
	1
	23,31,39
	0
	1
	6



Additional comments:
[Nokia] for this configuration
	
	A1
	1
	0
	0,1,2,3,4,5,6,7,8,9,
10,11,12,13,14,15,16,17,18,19,
20,21,22,23,24,25,26,27,28,29,
30,31,32,33,34,35,36,37,38,39
	0
	2
	6



[Nokia] How can we send the RAR?
[Nokia]: It might be good to have configurations assuming 1 ms periodicity, e.g. following: 3, 7, 11, 15, 19, …. 35, 39. I see that you have 23,31,39, and 23,27,31,35,39. But that’s only in the second half of the frame. We should at least start at slot 19, and maybe even earlier. If we agree that SSB can collide with RO’s and they take precedence, then we can start from 3 or 7 for 1ms or 2ms UL-DL periodicity. It might be good to also consider 2.5 ms periodicity, i.e. 9, 19, 29, 39
[ZTE]: For 2ms UL-DL periodicity, {7,15,23,31,39} should be considered.  If we need 0.5ms UL-DL periodicity, {1,3,5,7,9,11,13,15,17,19,21,23,25,27,29,31,33,35,37,39} should be considered.

Other key issues related to AI 7.1.1.4.1

	Company
	Comments

	Huawei
	Support of frequency multiplexing: 
The frequency multiplexing shall be done according to

Where  is the relative offset of the first PRACH occasion in frequency domain with respective to PRB 0 of initial active UL BWP,  is the PRACH frequency index in the time instance,  is radio frame number of PRACH occasion,  is PRACH configuration period (with unit frame),  is the bandwidth of initial active uplink bandwidth part,  is the bandwidth of the PRACH preamble as given in Table 6.3.3.2-1.
Huawei comment:
In any case, we need to define the frequency locations of the RACH resources. Either supports frequency hopping or not.
Editor s comment:
For the mapping of RACH occasions in the frequency domain we have the following description in section 5.3.2:

 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 

-	  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; 

	ZTE
	Saving one bit in RMSI by combining restricted set and SCS indication. 
Only one parameter between the parameter of restriction set and parameter of SCS of Msg1 is preferred to save overhead in RMSI.

	ZTE
	Whenever SRS transmission instance overlaps with region of the PRACH preamble format (not including GP), the UE shall not transmit SRS.


	Qualcomm
	In R1-1802813 from Qualcomm the following is observed:
	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 both length 2048 and 3072 FFT. For the proposed value of , ratio of CP samples and interpolation factor become 390 and 585 for length 2048 and 3072 FFT respectively.
Observation 4: If number of CP samples is changed to  in format 2, the ratio of CP samples and interpolation factor remain an integer value for length 2048 and 3072 FFT.



Based on the above observation, the following is proposed:
Proposal 1: NR changes the number of CP samples of PRACH format 2 to .
	TP for 38.211 section 6.3.3.1





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
	

	4688 4680
	Type A, Type B

	3
	839
	5 kHz
	

	

	Type A, Type B



	CHANGE END




	MediaTek
	RAN4 have provides answers in R1-1801233 (R4-1800607) of the LS that RAN1 sent regarding PRACH formats for 120kHz, they have concluded that there are no issues with formats A1, A2, A3 and C0 using SCS = 120kHz, therefore the following is proposed
From R1-1801659, MediaTek:
Proposal 1: RAN1 endorses RAN4’s guidance and supports that PRACH preamble formats A1, A2, A3, and C0 with SCS=120 kHz are mandatory for all UEs irrespective of their capabilities.
Editor’s note: The implication of this proposal is that an update in the UE feature list for PRACH formats is needed.  

	NTT DoCoMo
	NR supports additional RACH configuration table with more than 8 bits size for non-standalone operation separately from the table for initial access.
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Appendix, offline material for RACH configuration table for FR1 and unpaired spectrum (short sequences)


Offline material:
	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
	16
	1
	9
	0
	2
	6

	
	A1
	8
	1
	9
	0
	2
	6

	
	A1
	4
	1
	9
	0
	1
	6

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

	
	A1
	2
	1
	8,9
	0
	2
	6

	
	A1
	2
	1
	7,9
	0
	1
	6

	
	A1
	2
	1
	7,9
	7
	1
	3

	
	A1
	2
	1
	4,9
	7
	1
	3

	
	A1
	2
	1
	4,9
	0
	2
	6

	
	A1
	2
	1
	9
	0
	1
	6

	10
	A1
	1
	0
	9
	0
	2
	6

	
	A1
	1
	0
	9
	7
	1
	3

	
	A1
	1
	0
	9
	0
	1
	6

	
	A1
	1
	0
	8,9
	0
	2
	6

	
	A1
	1
	0
	4,9
	0
	1
	6

	
	A1
	1
	0
	7,9
	7
	1
	3

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

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

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

	19
	A1
	1
	0
	1,3,5,7,9
	0
	1
	6



	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
	A2
	16
	1
	9
	0
	2
	3

	
	A2
	16
	1
	4,9
	0
	2
	3

	
	A2
	8
	1
	9
	0
	2
	3

	
	A2
	8
	1
	4,9
	0
	2
	3

	
	A2
	4
	1
	9
	0
	1
	3

	10ms UL/DL
	A2
	2
	1
	8,9
	0
	2
	3

	
	A2
	2
	1
	7,9
	9
	1
	1

	
	A2
	2
	1
	4,9
	9
	1
	1

	
	A2
	2
	1
	4,9
	0
	2
	3

	
	A2
	2
	1
	9
	0
	1
	3

	10
	A2
	1
	0
	9
	0
	2
	3

	
	A2
	1
	0
	9
	9
	1
	1

	
	A2
	1
	0
	9
	0
	1
	3

	
	A2
	1
	0
	8,9
	0
	2
	3

	
	A2
	1
	0
	4,9
	0
	1
	3

	
	A2
	1
	0
	7,9
	9
	1
	1

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

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

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

	19
	A2
	1
	0
	1,3,5,7,9
	0
	1
	3




	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
	A3
	16
	1
	9
	0
	2
	2

	
	A3
	8
	1
	9
	0
	2
	2

	
	A3
	4
	1
	9
	0
	1
	2

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

	10ms UL/DL
	A3
	2
	1
	8,9
	0
	2
	2

	
	A3
	2
	1
	7,9
	0
	1
	2

	
	A3
	2
	1
	7,9
	7
	1
	1

	
	A3
	2
	1
	4,9
	7
	1
	1

	
	A3
	2
	1
	4,9
	0
	2
	2

	
	A3
	2
	1
	9
	0
	1
	2

	10
	A3
	1
	0
	9
	0
	2
	2

	
	A3
	1
	0
	9
	7
	1
	1

	
	A3
	1
	0
	9
	0
	1
	2

	
	A3
	1
	0
	8,9
	0
	2
	2

	
	A3
	1
	0
	4,9
	0
	1
	2

	
	A3
	1
	0
	7,9
	7
	1
	1

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

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

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

	19
	A3
	1
	0
	1,3,5,7,9
	0
	1
	2



	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
	B1
	16
	1
	9
	2
	2
	6

	
	B1
	8
	1
	9
	2
	2
	6

	
	B1
	4
	1
	9
	2
	1
	6

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

	10ms UL/DL
	B1
	2
	1
	8,9
	2
	2
	6

	
	B1
	2
	1
	7,9
	2
	1
	6

	
	B1
	2
	1
	7,9
	8
	1
	3

	
	B1
	2
	1
	4,9
	8
	1
	3

	
	B1
	2
	1
	4,9
	2
	2
	6

	
	B1
	2
	1
	9
	2
	1
	6

	10
	B1
	1
	0
	9
	2
	2
	6

	
	B1
	1
	0
	9
	8
	1
	3

	
	B1
	1
	0
	9
	2
	1
	6

	
	B1
	1
	0
	8,9
	2
	2
	6

	
	B1
	1
	0
	4,9
	2
	1
	6

	
	B1
	1
	0
	7,9
	8
	1
	3

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

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

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

	19
	B1
	1
	0
	1,3,5,7,9
	2
	1
	6




	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
	B4
	16
	1
	9
	2
	2
	1

	
	B4
	8
	1
	9
	2
	2
	1

	
	B4
	4
	1
	9
	2
	1
	1

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

	10ms UL/DL
	B4
	2
	1
	8,9
	2
	2
	1

	
	B4
	2
	1
	7,9
	2
	1
	1

	
	B4
	2
	1
	4,9
	2
	1
	1

	
	B4
	2
	1
	4,9
	2
	2
	1

	
	B4
	2
	1
	9
	2
	1
	1

	
	B4
	1
	0
	9
	2
	2
	1

	10
	B4
	1
	0
	9
	2
	1
	1

	
	B4
	1
	0
	8,9
	2
	2
	1

	
	B4
	1
	0
	4,9
	2
	1
	1

	
	B4
	1
	0
	7,9
	2
	1
	1

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

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

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

	17
	B4
	1
	0
	1,3,5,7,9
	2
	1
	1





	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/B1
	2
	1
	8,9
	2
	2
	6

	
	A1/B1
	2
	1
	7,9
	2
	1
	6

	
	A1/B1
	2
	1
	7,9
	8
	1
	3

	
	A1/B1
	2
	1
	4,9
	8
	1
	3

	
	A1/B1
	2
	1
	4,9
	2
	2
	6

	
	A1/B1
	2
	1
	9
	2
	1
	6

	
	A1/B1
	1
	0
	9
	2
	2
	6

	
	A1/B1
	1
	0
	9
	8
	1
	3

	
	A1/B1
	1
	0
	9
	2
	1
	6

	
	A1/B1
	1
	0
	8,9
	2
	2
	6

	10
	A1/B1
	1
	0
	4,9
	2
	1
	6

	
	A1/B1
	1
	0
	7,9
	8
	1
	3

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

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

	14
	A1/B1
	1
	0
	1,3,5,7,9
	2
	1
	6



	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
	A2/B2
	2
	1
	8,9
	0
	2
	3

	
	A2/B2
	2
	1
	7,9
	6
	1
	2

	
	A2/B2
	2
	1
	4,9
	6
	1
	2

	
	A2/B2
	2
	1
	4,9
	0
	2
	3

	
	A2/B2
	2
	1
	9
	0
	1
	3

	
	A2/B2
	1
	0
	9
	0
	2
	3

	
	A2/B2
	1
	0
	9
	6
	1
	2

	
	A2/B2
	1
	0
	9
	0
	1
	3

	
	A2/B2
	1
	0
	8,9
	0
	2
	3

	
	A2/B2
	1
	0
	4,9
	0
	1
	3

	10
	A2/B2
	1
	0
	7,9
	6
	1
	2

	
	A2/B2
	1
	0
	3,4,8,9
	0
	1
	3

	
	A2/B2
	1
	0
	3,4,8,9
	0
	2
	3

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

	14
	A2/B2
	1
	0
	1,3,5,7,9
	0
	1
	3



	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
	A3/B3
	2
	1
	8,9
	0
	2
	2

	
	A3/B3
	2
	1
	7,9
	0
	1
	2

	
	A3/B3
	2
	1
	7,9
	7
	1
	1

	
	A3/B3
	2
	1
	4,9
	7
	1
	1

	
	A3/B3
	2
	1
	4,9
	0
	2
	2

	
	A3/B3
	2
	1
	9
	0
	1
	2

	
	A3/B3
	1
	0
	9
	0
	2
	2

	
	A3/B3
	1
	0
	9
	7
	1
	1

	
	A3/B3
	1
	0
	9
	0
	1
	2

	
	A3/B3
	1
	0
	8,9
	0
	2
	2

	10
	A3/B3
	1
	0
	4,9
	0
	1
	2

	
	A3/B3
	1
	0
	7,9
	7
	1
	1

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

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

	14
	A3/B3
	1
	0
	1,3,5,7,9
	0
	1
	2



	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
	C0
	16
	1
	9
	2
	2
	6

	
	C0
	8
	1
	9
	2
	2
	6

	
	C0
	4
	1
	9
	2
	1
	6

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

	10ms UL/DL
	C0
	2
	1
	8,9
	2
	2
	6

	
	C0
	2
	1
	7,9
	2
	1
	6

	
	C0
	2
	1
	7,9
	8
	1
	3

	
	C0
	2
	1
	4,9
	8
	1
	3

	
	C0
	2
	1
	4,9
	2
	2
	6

	
	C0
	2
	1
	9
	2
	1
	6

	10
	C0
	1
	0
	9
	2
	2
	6

	
	C0
	1
	0
	9
	8
	1
	3

	
	C0
	1
	0
	9
	2
	1
	6

	
	C0
	1
	0
	8,9
	2
	2
	6

	
	C0
	1
	0
	4,9
	2
	1
	6

	
	C0
	1
	0
	7,9
	8
	1
	3

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

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

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

	19
	C0
	1
	0
	1,3,5,7,9
	2
	1
	6

	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
	C2
	16
	1
	9
	0
	2
	2

	1
	C2
	8
	1
	9
	0
	2
	2

	2
	C2
	4
	1
	9
	0
	1
	2

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

	4
	C2
	2
	1
	8,9
	0
	2
	2

	5
	C2
	2
	1
	7,9
	0
	1
	2

	6
	C2
	2
	1
	7,9
	8
	1
	1

	7
	C2
	2
	1
	4,9
	8
	1
	1

	8
	C2
	2
	1
	4,9
	0
	2
	2

	9
	C2
	2
	1
	9
	0
	1
	2

	10
	C2
	1
	0
	9
	0
	2
	2

	11
	C2
	1
	0
	9
	8
	1
	1

	12
	C2
	1
	0
	9
	0
	1
	2

	13
	C2
	1
	0
	8,9
	0
	2
	2

	14
	C2
	1
	0
	4,9
	0
	1
	2

	15
	C2
	1
	0
	7,9
	8
	1
	1

	16
	C2
	1
	0
	3,4,8,9
	0
	1
	2

	17
	C2
	1
	0
	3,4,8,9
	0
	2
	2

	18
	C2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	8
	1
	1

	19
	C2
	1
	0
	1,3,5,7,9
	0
	1
	2



Appendix: FR1 unpaired spectrum

Table including Docomo’s proposal
	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
	16
	1
	9
	0
	2
	6

	
	A1
	8
	1
	9
	0
	2
	6

	
	A1
	4
	1
	9
	0
	1
	6

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

	
	A1
	2
	1
	8,9
	0
	2
	6

	
	A1
	2
	1
	7,9
	0
	1
	6

	
	A1
	2
	1
	7,9
	7
	1
	3

	
	A1
	2
	1
	4,9
	7
	1
	3

	
	A1
	2
	1
	4,9
	0
	2
	6

	
	A1
	2
	1
	9
	0
	1
	6

	10
	A1
	1
	0
	9
	0
	2
	6

	
	A1
	1
	0
	9
	7
	1
	3

	
	A1
	1
	0
	9
	0
	1
	6

	
	A1
	1
	0
	8,9
	0
	2
	6

	
	A1
	1
	0
	4,9
	0
	1
	6

	
	A1
	1
	0
	7,9
	7
	1
	3

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

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

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

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

	20
	A2
	16
	1
	9
	0
	2
	3

	
	A2
	16
	1
	4,9
	0
	2
	3

	
	A2
	8
	1
	9
	0
	2
	3

	
	A2
	8
	1
	4,9
	0
	2
	3

	
	A2
	4
	1
	9
	0
	1
	3

	
	A2
	2
	1
	8,9
	0
	2
	3

	
	A2
	2
	1
	7,9
	9
	1
	1

	
	A2
	2
	1
	4,9
	9
	1
	1

	
	A2
	2
	1
	4,9
	0
	2
	3

	
	A2
	2
	1
	9
	0
	1
	3

	30
	A2
	1
	0
	9
	0
	2
	3

	
	A2
	1
	0
	9
	9
	1
	1

	
	A2
	1
	0
	9
	0
	1
	3

	
	A2
	1
	0
	8,9
	0
	2
	3

	
	A2
	1
	0
	4,9
	0
	1
	3

	
	A2
	1
	0
	7,9
	9
	1
	1

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

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

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

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

	40
	A3
	16
	1
	9
	0
	2
	2

	
	A3
	8
	1
	9
	0
	2
	2

	
	A3
	4
	1
	9
	0
	1
	2

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

	
	A3
	2
	1
	8,9
	0
	2
	2

	
	A3
	2
	1
	7,9
	0
	1
	2

	
	A3
	2
	1
	7,9
	7
	1
	1

	
	A3
	2
	1
	4,9
	7
	1
	1

	
	A3
	2
	1
	4,9
	0
	2
	2

	
	A3
	2
	1
	9
	0
	1
	2

	50
	A3
	1
	0
	9
	0
	2
	2

	
	A3
	1
	0
	9
	7
	1
	1

	
	A3
	1
	0
	9
	0
	1
	2

	
	A3
	1
	0
	8,9
	0
	2
	2

	
	A3
	1
	0
	4,9
	0
	1
	2

	
	A3
	1
	0
	7,9
	7
	1
	1

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

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

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

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

	60
	B1
	16
	1
	9
	2
	2
	6

	
	B1
	8
	1
	9
	2
	2
	6

	
	B1
	4
	1
	9
	2
	1
	6

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

	
	B1
	2
	1
	8,9
	2
	2
	6

	
	B1
	2
	1
	7,9
	2
	1
	6

	
	B1
	2
	1
	7,9
	8
	1
	3

	
	B1
	2
	1
	4,9
	8
	1
	3

	
	B1
	2
	1
	4,9
	2
	2
	6

	
	B1
	2
	1
	9
	2
	1
	6

	70
	B1
	1
	0
	9
	2
	2
	6

	
	B1
	1
	0
	9
	8
	1
	3

	
	B1
	1
	0
	9
	2
	1
	6

	
	B1
	1
	0
	8,9
	2
	2
	6

	
	B1
	1
	0
	4,9
	2
	1
	6

	
	B1
	1
	0
	7,9
	8
	1
	3

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

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

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

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

	80
	B4
	16
	1
	9
	2
	2
	1

	
	B4
	16
	1
	9
	2
	1
	1

	
	B4
	8
	1
	9
	2
	2
	1

	
	B4
	8
	1
	9
	2
	1
	1

	
	B4
	4
	1
	9
	2
	1
	1

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

	
	B4
	2
	1
	8,9
	2
	2
	1

	
	B4
	2
	1
	7,9
	2
	1
	1

	
	B4
	2
	1
	4,9
	2
	1
	1

	
	B4
	2
	1
	4,9
	2
	2
	1

	
	B4
	2
	1
	9
	2
	1
	1

	
	B4
	1
	0
	9
	2
	2
	1

	90
	B4
	1
	0
	9
	2
	1
	1

	
	B4
	1
	0
	8,9
	2
	2
	1

	
	B4
	1
	0
	4,9
	2
	1
	1

	
	B4
	1
	0
	7,9
	2
	1
	1

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

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

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

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

	
	A1/B1
	2
	1
	8,9
	2
	2
	6

	
	A1/B1
	2
	1
	7,9
	2
	1
	6

	100
	A1/B1
	2
	1
	7,9
	8
	1
	3

	
	A1/B1
	2
	1
	4,9
	8
	1
	3

	
	A1/B1
	2
	1
	4,9
	2
	2
	6

	
	A1/B1
	2
	1
	9
	2
	1
	6

	
	A1/B1
	1
	0
	9
	2
	2
	6

	
	A1/B1
	1
	0
	9
	8
	1
	3

	
	A1/B1
	1
	0
	9
	2
	1
	6

	
	A1/B1
	1
	0
	8,9
	2
	2
	6

	
	A1/B1
	1
	0
	4,9
	2
	1
	6

	
	A1/B1
	1
	0
	7,9
	8
	1
	3

	110
	A1/B1
	1
	0
	3,4,8,9
	2
	2
	6

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

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

	
	A2/B2
	2
	1
	8,9
	0
	2
	3

	
	A2/B2
	2
	1
	7,9
	6
	1
	2

	
	A2/B2
	2
	1
	4,9
	6
	1
	2

	
	A2/B2
	2
	1
	4,9
	0
	2
	3

	
	A2/B2
	2
	1
	9
	0
	1
	3

	
	A2/B2
	1
	0
	9
	0
	2
	3

	
	A2/B2
	1
	0
	9
	6
	1
	2

	120
	A2/B2
	1
	0
	9
	0
	1
	3

	
	A2/B2
	1
	0
	8,9
	0
	2
	3

	
	A2/B2
	1
	0
	4,9
	0
	1
	3

	
	A2/B2
	1
	0
	7,9
	6
	1
	2

	
	A2/B2
	1
	0
	3,4,8,9
	0
	1
	3

	
	A2/B2
	1
	0
	3,4,8,9
	0
	2
	3

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

	
	A2/B2
	1
	0
	1,3,5,7,9
	0
	1
	3

	
	A3/B3
	2
	1
	8,9
	0
	2
	2

	
	A3/B3
	2
	1
	7,9
	0
	1
	2

	130
	A3/B3
	2
	1
	7,9
	2 
	1
	2

	
	A3/B3
	2
	1
	4,9
	2
	1
	2

	
	A3/B3
	2
	1
	4,9
	0
	2
	2

	
	A3/B3
	2
	1
	9
	0
	1
	2

	
	A3/B3
	1
	0
	9
	0
	2
	2

	
	A3/B3
	1
	0
	9
	2
	1
	2

	
	A3/B3
	1
	0
	9
	0
	1
	2

	
	A3/B3
	1
	0
	8,9
	0
	2
	2

	
	A3/B3
	1
	0
	4,9
	0
	1
	2

	
	A3/B3
	1
	0
	7,9
	2
	1
	2

	140
	A3/B3
	1
	0
	3,4,8,9
	0
	2
	2

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

	
	A3/B3
	1
	0
	1,3,5,7,9
	0
	1
	2

	
	C0
	16
	1
	9
	2
	2
	6

	
	C0
	8
	1
	9
	2
	2
	6

	
	C0
	4
	1
	9
	2
	1
	6

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

	
	C0
	2
	1
	8,9
	2
	2
	6

	
	C0
	2
	1
	7,9
	2
	1
	6

	
	C0
	2
	1
	7,9
	8
	1
	3

	150
	C0
	2
	1
	4,9
	8
	1
	3

	
	C0
	2
	1
	4,9
	2
	2
	6

	
	C0
	2
	1
	9
	2
	1
	6

	
	C0
	1
	0
	9
	2
	2
	6

	
	C0
	1
	0
	9
	8
	1
	3

	
	C0
	1
	0
	9
	2
	1
	6

	
	C0
	1
	0
	8,9
	2
	2
	6

	
	C0
	1
	0
	4,9
	2
	1
	6

	
	C0
	1
	0
	7,9
	8
	1
	3

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

	160
	C0
	1
	0
	3,4,8,9
	2
	2
	6

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

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

	
	C2
	16
	1
	9
	2
	2
	2

	
	C2
	8
	1
	9
	2
	2
	2

	
	C2
	4
	1
	9
	2
	1
	2

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

	
	C2
	2
	1
	8,9
	2
	2
	2

	
	C2
	2
	1
	7,9
	2
	1
	2

	
	C2
	2
	1
	7,9
	8
	1
	1

	170
	C2
	2
	1
	4,9
	8
	1
	1

	
	C2
	2
	1
	4,9
	2
	2
	2

	
	C2
	2
	1
	9
	2
	1
	2

	
	C2
	1
	0
	9
	2
	2
	2

	
	C2
	1
	0
	9
	8
	1
	1

	
	C2
	1
	0
	9
	2
	1
	2

	
	C2
	1
	0
	8,9
	2
	2
	2

	
	C2
	1
	0
	4,9
	2
	1
	2

	
	C2
	1
	0
	7,9
	8
	1
	1

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

	180
	C2
	1
	0
	3,4,8,9
	2
	2
	2

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

	182
	C2
	1
	0
	1,3,5,7,9
	2
	1
	2

	
	
	
	
	
	
	
	

	
	C2
	8
	1
	9
	8
	2
	1

	
	C2
	4
	1
	9
	8
	1
	1
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