

	
[bookmark: _GoBack]3GPP TSG-RAN WG1 Meeting #97 	R1-1907864
Reno, NV, USA, May 13 – 17, 2019
	CR-Form-v12.0

	CHANGE REQUEST

	

	
	38.211
	CR
	0014
	rev
	2
	Current version:
	15.5.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	X
	Core Network
	



	

	Title:	
	Corrections to 38.211 including alignment of terminology across specifications

	
	

	Source to WG:
	Ericsson

	Source to TSG:
	

	
	

	Work item code:
	NR_newRAT-Core
	
	Date:
	2019-05-16

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)
Rel-15	(Release 15)
Rel-16	(Release 16)

	
	

	Reason for change:
	RAN1#96bis:
· In the section 4.4.1 Antenna ports, a validity region for PDSCH DMRS port is described (i.e. described as within scheduled PDSCH, within a PRG and within in the same slot). The corresponding description for PBCH and PDCCH ports are missing from specifications. Moreover, for PDCCH, it is unclear from specifications for which resource elements the PDCCH DMRS port is valid, the specification only describes the resources for which the UE may assume that the same transmit precoder is used, there is no mentioning about the assumptions to make regarding the channel. 
· In the section 6.3.2.6.3, for describing block-wise spreading for a PUCCH transmission with format 3, the number of PRBs used for the PUCCH transmission is obtained from the section 9.2.1 in TS 38.211. In the section 9.2.1 in TS 38.211, the number of PRBs corresponding to a PUCCH with format 3, is the configured value provided by higher layer. However, the number of PPBs that is used for PUCCH format 3 transmission is determined based on the procedures specified in the sections 9.2.3, 9.2.5.1. or 9.2.5.2 which can be less than the configured value. Hence, due to the misalignment between 38.213 and 38.211, there is an ambiguity in the UE behaviour where the UE can use the configured number of PRBs for PUCCH transmission according to TS 38.211 where the number of PRBs could have been determined to be less than the configured value following 38.213.
· In the section of 6.4.1.4.2 and 6.4.1.4.3 in TS38.211, there is a misalignment between the notations of  and  , while they have the same meaning of the length of SRS sequence.
· initialDownlinkBWP & initialUplinkBWP doesn’t have parameter “bwp-Id”
RAN1#97:
· Correcting “intial active BWP” to “initial BWP” to align with other specifications
· 

The reference point for  in 6.4.1.4.3 was defined based on the value of SRS frequency domain shift  in RAN#83, but the reference point of  is not updated accordingly in the following paragraph.

	
	

	Summary of change:
	RAN1#96bis:
· Introduce a description for which resource elements the PBCH DMRS and PDCCH DMRS respectively are valid.
· Change “subclause 9.2.1” to “subclauses 9.2.3, 9.2.5.1 and 9.2.5.2”
· The notation of  is changed to 
· Replace “bwp-Id” with “BWP-Id”
RAN1#97:
· Change “initial active BWP” to “initial BWP”
· The common resource block grid is replaced by the reference point in 6.4.1.4.3

	
	

	Consequences if not approved:
	RAN1#96bis:
· Incomplete specification and potentially ambigous UE behaviour
· If the reference in TS 38.211 is not corrected, there is an ambiguity in the UE behavior which results in misunderstanding between NW and UE on the number of PRBs used for a PUCCH transmisison with format 3
· There is a misalignment between the notation of  and  
· Incorrect parameter “bwp-Id” is used for initialDownlinkBWP & initialUplinkBWP
RAN1#97:
· Inconsistent BWP terminology across specifications.
· 
The reference point for  in 6.4.1.4.3 is not correct.

	
	

	Clauses affected:
	4.4.1, 5.3.2, 6.3.2.6.3, 6.3.3.2, 6.4.1.4.2, 6.4.1.4.3, 7.4.1.5.3

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	Isolated Impact Analysis:
The changes in this CR repressent common understanding within RAN1. No impact to gNB or UE behavior is expected from this CR.



Page 1


[bookmark: _Toc4163638]4.4.1	Antenna ports
An antenna port is defined such that the channel over which a symbol on the antenna port is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed. 
For DM-RS associated with a PDSCH, the channel over which a PDSCH symbol on one antenna port is conveyed can be inferred from the channel over which a DM-RS symbol on the same antenna port is conveyed only if the two symbols are within the same resource as the scheduled PDSCH, in the same slot, and in the same PRG as described in clause 5.1.2.3 of [6, TS 38.214]. 
For DM-RS associated with a PDCCH, the channel over which a PDCCH symbol on one antenna port is conveyed can be inferred from the channel over which a DM-RS symbol on the same antenna port is conveyed only if the two symbols are within resources for which the UE may assume the same precoding being used as described in clause 7.3.2.2.
For DM-RS associated with a PBCH, the channel over which a PBCH symbol on one antenna port is conveyed can be inferred from the channel over which a DM-RS symbol on the same antenna port is conveyed only if the two symbols are within a SS/PBCH block transmitted within the same slot, and with the same block index according to clause 7.4.3.1.
Two antenna ports are said to be quasi co-located if the large-scale properties of the channel over which a symbol on one antenna port is conveyed can be inferred from the channel over which a symbol on the other antenna port is conveyed. The large-scale properties include one or more of delay spread, Doppler spread, Doppler shift, average gain, average delay, and spatial Rx parameters. 


[bookmark: _Toc4163664]5.3.2	OFDM baseband signal generation for PRACH

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


where  and 

-	 is given by clause 6.3.3; 


-	 is the subcarrier spacing of the initial active uplink bandwidth part during initial access. Otherwise,  is the subcarrier spacing of the active uplink bandwidth part; 
-	 is the largest  value among the subcarrier spacing configurations by the higher-layer parameter scs-SpecificCarrierList;
-	[image: ] is the lowest numbered resource block of the initial active uplink bandwidth part and is derived by the higher-layer parameter initialUplinkBWP during initial access. Otherwise, [image: ] is the lowest numbered resource block of the active uplink bandwidth part and is derived by the higher-layer parameter BWP-Uplink; 
-	[image: ] is the frequency offset of lowest PRACH transmission occasion in frequency domain with respect to PRB 0 of the initial active uplink bandwidth part given by the higher-layer parameter msg1-FrequencyStart during initial access associated with the initial active uplink bandwidth part. Otherwise, [image: ] is the frequency offset of lowest PRACH transmission occasion in frequency domain with respect to physical resource block 0 of the active uplink bandwidth part given by the higher-layer parameter msg1-FrequencyStart associated with the active uplink bandwidth part;
-	[image: ] is the PRACH transmission occasion index in frequency domain for a given PRACH transmission occasion in one time instance as given by clause 6.3.3.2; 
-	[image: ] is the number of resource blocks occupied and is given by the parameter allocation expressed in number of RBs for PUSCH in Table 6.3.3.2-1. 


-	 and  are given by clause 6.3.3
-	 where 


-	for ,  




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


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

	
where 
-	the subframe or 60 kHz slot is assumed to start at [image: ] ;
-	a timing advance value  shall be assumed; 
-	 and  are given by clause 5.3.1;
-	[image: ] shall be assumed for [image: ], otherwise it is given by [image: ] and the symbol position [image: ] is given by
	
where 
-	[image: ] is given by the parameter "starting symbol" in Tables 6.3.3.2-2 to 6.3.3.2-4;


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




[bookmark: _Toc4163729][bookmark: _Toc4163698]
6.3.2.6.3	Block-wise spreading
For both PUCCH format 3 and 4,   with  representing the bandwidth of the PUCCH in terms of resource blocks according to subclauses 9.2.3, 9.2.5.1 and 9.2.5.2 of [5, TS 38.213] and shall fulfil

	


where  is a set of non-negative integers and . 
For PUCCH format 3, no block-wise spreading is applied and


where  is given by subclauses 9.2.3, 9.2.5.1 and 9.2.5.2 of [5, TS 38.213] and .
For PUCCH format 4, block-wise spreading shall be applied according to 



where , and  are given by Tables 6.3.2.6.3-1 and 6.3.2.6.3-2 where  is the index of the orthogonal sequence to use according to subclause 9.2.1 of [5, TS 38.213].

Table 6.3.2.6.3-1: Orthogonal sequences  for PUCCH format 4 when .
	

	


	0
	[image: ]

	1
	[image: ]




Table 6.3.2.6.3-2: Orthogonal sequences  for PUCCH format 4 when .
	

	


	0
	[image: ]

	1
	[image: ]

	2
	[image: ]

	3
	[image: ]




[bookmark: _Toc4163703]
6.3.3.2	Mapping to physical resources
The preamble sequence shall be mapped to physical resources according to





where  is an amplitude scaling factor in order to conform to the transmit power specified in [5, TS38.213], and  is the antenna port. Baseband signal generation shall be done according to clause 5.3 using the parameters in Table 6.3.3.1-1 or Table 6.3.3.1-2 with  given by Table 6.3.3.2-1.
Random access preambles can only be transmitted in the time resources given by the higher-layer parameter prach-ConfigurationIndex according to Tables 6.3.3.2-2 to 6.3.3.2-4 and depends on FR1 or FR2 and the spectrum type as defined in [8, TS38.104]. 
[bookmark: _Hlk508280483]Random access preambles can only be transmitted in the frequency resources given by the higher-layer parameter msg1-FrequencyStart. The PRACH frequency resources , where  equals the higher-layer parameter msg1-FDM, are numbered in increasing order within the initial active uplink bandwidth part during initial access, starting from the lowest frequency. Otherwise,  are numbered in increasing order within the active uplink bandwidth part, starting from the lowest frequency.
For the purpose of slot numbering in the tables, the following subcarrier spacing shall be assumed:
-	15 kHz for FR1
-	60 kHz for FR2.
For handover purposes to a target cell in paired or unpaired spectrum where the target cell uses , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than  if the association pattern period in Section 8.1 of [5, TS 38.213] is not equal to 10 ms.
For inter frequency handover purposes where the source cell is either in paired or unpaired spectrum and the target cell is in unpaired spectrum and uses , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than 



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
	7

	839
	1.25
	30
	3
	1

	839
	1.25
	60
	2
	133

	839
	5
	15
	24
	12

	839
	5
	30
	12
	10

	839
	5
	60
	6
	7

	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



Table 6.3.3.2-2: Random access configurations for FR1 and paired spectrum/supplementary uplink.
	[bookmark: _Hlk505762545]PRACH
Configuration 
Index
	Preamble format
	[image: ]
	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	[image: ], number of time-domain PRACH occasions within a PRACH slot
	[image: ],
PRACH duration

	
	
	[image: ]
	[image: ]
	
	
	
	
	

	0
	0
	16
	1
	1
	0
	-
	-
	0

	1
	0
	16
	1
	4
	0
	-
	-
	0

	2
	0
	16
	1
	7
	0
	-
	-
	0

	3
	0
	16
	1
	9
	0
	-
	-
	0

	4
	0
	8
	1
	1
	0
	-
	-
	0

	5
	0
	8
	1
	4
	0
	-
	-
	0

	6
	0
	8
	1
	7
	0
	-
	-
	0

	7
	0
	8
	1
	9
	0
	-
	-
	0

	8
	0
	4
	1
	1
	0
	-
	-
	0

	9
	0
	4
	1
	4
	0
	-
	-
	0

	10
	0
	4
	1
	7
	0
	-
	-
	0

	11
	0
	4
	1
	9
	0
	-
	-
	0

	12
	0
	2
	1
	1
	0
	-
	-
	0

	13
	0
	2
	1
	4
	0
	-
	-
	0

	14
	0
	2
	1
	7
	0
	-
	-
	0

	15
	0
	2
	1
	9
	0
	-
	-
	0

	16
	0
	1
	0
	1
	0
	-
	-
	0

	17
	0
	1
	0
	4
	0
	-
	-
	0

	18
	0
	1
	0
	7
	0
	-
	-
	0

	19
	0
	1
	0
	1,6
	0
	-
	-
	0

	20
	0
	1
	0
	2,7
	0
	-
	-
	0

	21
	0
	1
	0
	3,8
	0
	-
	-
	0

	22
	0
	1
	0
	1,4,7
	0
	-
	-
	0

	23
	0
	1
	0
	2,5,8
	0
	-
	-
	0

	24
	0
	1
	0
	3, 6, 9
	0
	-
	-
	0

	25
	0
	1
	0
	0,2,4,6,8
	0
	-
	-
	0

	26
	0
	1
	0
	1,3,5,7,9
	0
	-
	-
	0

	27
	0
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	-
	-
	0

	28
	1
	16
	1
	1
	0
	-
	-
	0

	29
	1
	16
	1
	4
	0
	-
	-
	0

	30
	1
	16
	1
	7
	0
	-
	-
	0

	31
	1
	16
	1
	9
	0
	-
	-
	0

	32
	1
	8
	1
	1
	0
	-
	-
	0

	33
	1
	8
	1
	4
	0
	-
	-
	0

	34
	1
	8
	1
	7
	0
	-
	-
	0

	35
	1
	8
	1
	9
	0
	-
	-
	0

	36
	1
	4
	1
	1
	0
	-
	-
	0

	37
	1
	4
	1
	4
	0
	-
	-
	0

	38
	1
	4
	1
	7
	0
	-
	-
	0

	39
	1
	4
	1
	9
	0
	-
	-
	0

	40
	1
	2
	1
	1
	0
	-
	-
	0

	41
	1
	2
	1
	4
	0
	-
	-
	0

	42
	1
	2
	1
	7
	0
	-
	-
	0

	43
	1
	2
	1
	9
	0
	-
	-
	0

	44
	1
	1
	0
	1
	0
	-
	-
	0

	45
	1
	1
	0
	4
	0
	-
	-
	0

	46
	1
	1
	0
	7
	0
	-
	-
	0

	47
	1
	1
	0
	1,6
	0
	-
	-
	0

	48
	1
	1
	0
	2,7
	0
	-
	-
	0

	49
	1
	1
	0
	3,8
	0
	-
	-
	0

	50
	1
	1
	0
	1,4,7
	0
	-
	-
	0

	51
	1
	1
	0
	2,5,8
	0
	-
	-
	0

	52
	1
	1
	0
	3,6,9
	0
	-
	-
	0

	53
	2
	16
	1
	1
	0
	-
	-
	0

	54
	2
	8
	1
	1
	0
	-
	-
	0

	55
	2
	4
	0
	1
	0
	-
	-
	0

	56
	2
	2
	0
	1
	0
	-
	-
	0

	57
	2
	2
	0
	5
	0
	-
	-
	0

	58
	2
	1
	0
	1
	0
	-
	-
	0

	59
	2
	1
	0
	5
	0
	-
	-
	0

	60
	3
	16
	1
	1
	0
	-
	-
	0

	61
	3
	16
	1
	4
	0
	-
	-
	0

	62
	3
	16
	1
	7
	0
	-
	-
	0

	63
	3
	16
	1
	9
	0
	-
	-
	0

	64
	3
	8
	1
	1
	0
	-
	-
	0

	65
	3
	8
	1
	4
	0
	-
	-
	0

	66
	3
	8
	1
	7
	0
	-
	-
	0

	67
	3
	4
	1
	1
	0
	-
	-
	0

	68
	3
	4
	1
	4
	0
	-
	-
	0

	69
	3
	4
	1
	7
	0
	-
	-
	0

	70
	3
	4
	1
	9
	0
	-
	-
	0

	71
	3
	2
	1
	1
	0
	-
	-
	0

	72
	3
	2
	1
	4
	0
	-
	-
	0

	73
	3
	2
	1
	7
	0
	-
	-
	0

	74
	3
	2
	1
	9
	0
	-
	-
	0

	75
	3
	1
	0
	1
	0
	-
	-
	0

	76
	3
	1
	0
	4
	0
	-
	-
	0

	77
	3
	1
	0
	7
	0
	-
	-
	0

	78
	3
	1
	0
	1,6
	0
	-
	-
	0

	79
	3
	1
	0
	2,7
	0
	-
	-
	0

	80
	3
	1
	0
	3,8
	0
	-
	-
	0

	81
	3
	1
	0
	1,4,7
	0
	-
	-
	0

	82
	3
	1
	0
	2,5,8
	0
	-
	-
	0

	83
	3
	1
	0
	3, 6, 9
	0
	-
	-
	0

	84
	3
	1
	0
	0,2,4,6,8
	0
	-
	-
	0

	85
	3
	1
	0
	1,3,5,7,9
	0
	-
	-
	0

	86
	3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	-
	-
	0

	87
	A1
	16
	0
	4,9
	0
	1
	6
	2

	88
	A1
	16
	1
	4
	0
	2
	6
	2

	89
	A1
	8
	0
	4,9
	0
	1
	6
	2

	90
	A1
	8
	1
	4
	0
	2
	6
	2

	91
	A1
	4
	0
	4,9
	0
	1
	6
	2

	92
	A1
	4
	1
	4,9
	0
	1
	6
	2

	93
	A1
	4
	0
	4
	0
	2
	6
	2

	94
	A1
	2
	0
	4,9
	0
	1
	6
	2

	95
	A1
	2
	0
	1
	0
	2
	6
	2

	96
	A1
	2
	0
	4
	0
	2
	6
	2

	97
	A1
	2
	0
	7
	0
	2
	6
	2

	98
	A1
	1
	0
	4
	0
	1
	6
	2

	99
	A1
	1
	0
	1,6
	0
	1
	6
	2

	100
	A1
	1
	0
	4,9
	0
	1
	6
	2

	101
	A1
	1
	0
	1
	0
	2
	6
	2

	102
	A1
	1
	0
	7
	0
	2
	6
	2

	103
	A1
	1
	0
	2,7
	0
	2
	6
	2

	104
	A1
	1
	0
	1,4,7
	0
	2
	6
	2

	105
	A1
	1
	0
	0,2,4,6,8
	0
	2
	6
	2

	106
	A1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	6
	2

	107
	A1
	1
	0
	1,3,5,7,9
	0
	2
	6
	2

	108
	A1/B1
	2
	0
	4,9
	0
	1
	7
	2

	109
	A1/B1
	2
	0
	4
	0
	2
	7
	2

	110
	A1/B1
	1
	0
	4
	0
	1
	7
	2

	111
	A1/B1
	1
	0
	1,6
	0
	1
	7
	2

	112
	A1/B1
	1
	0
	4,9
	0
	1
	7
	2

	113
	A1/B1
	1
	0
	1
	0
	2
	7
	2

	114
	A1/B1
	1
	0
	7
	0
	2
	7
	2

	115
	A1/B1
	1
	0
	1,4,7
	0
	2
	7
	2

	116
	A1/B1
	1
	0
	0,2,4,6,8
	0
	2
	7
	2

	117
	A2
	16
	1
	2,6,9
	0
	1
	3
	4

	118
	A2
	16
	1
	4
	0
	2
	3
	4

	119
	A2
	8
	1
	2,6,9
	0
	1
	3
	4

	120
	A2
	8
	1
	4
	0
	2
	3
	4

	121
	A2
	4
	0
	2,6,9
	0
	1
	3
	4

	122
	A2
	4
	0
	4
	0
	2
	3
	4

	123
	A2
	2
	1
	2,6,9
	0
	1
	3
	4

	124
	A2
	2
	0
	1
	0
	2
	3
	4

	125
	A2
	2
	0
	4
	0
	2
	3
	4

	126
	A2
	2
	0
	7
	0
	2
	3
	4

	127
	A2
	1
	0
	4
	0
	1
	3
	4

	128
	A2
	1
	0
	1,6
	0
	1
	3
	4

	129
	A2
	1
	0
	4,9
	0
	1
	3
	4

	130
	A2
	1
	0
	1
	0
	2
	3
	4

	131
	A2
	1
	0
	7
	0
	2
	3
	4

	132
	A2
	1
	0
	2,7
	0
	2
	3
	4

	133
	A2
	1
	0
	1,4,7
	0
	2
	3
	4

	134
	A2
	1
	0
	0,2,4,6,8
	0
	2
	3
	4

	135
	A2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	3
	4

	136
	A2
	1
	0
	1,3,5,7,9
	0
	2
	3
	4

	137
	A2/B2
	2
	1
	2,6,9
	0
	1
	3
	4

	138
	A2/B2
	2
	0
	4
	0
	2
	3
	4

	139
	A2/B2
	1
	0
	4
	0
	1
	3
	4

	140
	A2/B2
	1
	0
	1,6
	0
	1
	3
	4

	141
	A2/B2
	1
	0
	4,9
	0
	1
	3
	4

	142
	A2/B2
	1
	0
	1
	0
	2
	3
	4

	143
	A2/B2
	1
	0
	7
	0
	2
	3
	4

	144
	A2/B2
	1
	0
	1,4,7
	0
	2
	3
	4

	145
	A2/B2
	1
	0
	0,2,4,6,8
	0
	2
	3
	4

	146
	A2/B2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	3
	4

	147
	A3
	16
	1
	4,9
	0
	1
	2
	6

	148
	A3
	16
	1
	4
	0
	2
	2
	6

	149
	A3
	8
	1
	4,9
	0
	1
	2
	6

	150
	A3
	8
	1
	4
	0
	2
	2
	6

	151
	A3
	4
	0
	4,9
	0
	1
	2
	6

	152
	A3
	4
	0
	4
	0
	2
	2
	6

	153
	A3
	2
	1
	2,6,9
	0
	2
	2
	6

	154
	A3
	2
	0
	1
	0
	2
	2
	6

	155
	A3
	2
	0
	4
	0
	2
	2
	6

	156
	A3
	2
	0
	7
	0
	2
	2
	6

	157
	A3
	1
	0
	4
	0
	1
	2
	6

	158
	A3
	1
	0
	1,6
	0
	1
	2
	6

	159
	A3
	1
	0
	4,9
	0
	1
	2
	6

	160
	A3
	1
	0
	1
	0
	2
	2
	6

	161
	A3
	1
	0
	7
	0
	2
	2
	6

	162
	A3
	1
	0
	2,7
	0
	2
	2
	6

	163
	A3
	1
	0
	1,4,7
	0
	2
	2
	6

	164
	A3
	1
	0
	0,2,4,6,8
	0
	2
	2
	6

	165
	A3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	2
	6

	166
	A3
	1
	0
	1,3,5,7,9
	0
	2
	2
	6

	167
	A3/B3
	2
	1
	2,6,9
	0
	2
	2
	6

	168
	A3/B3
	2
	0
	4
	0
	2
	2
	6

	169
	A3/B3
	1
	0
	4
	0
	1
	2
	6

	170
	A3/B3
	1
	0
	1,6
	0
	1
	2
	6

	171
	A3/B3
	1
	0
	4,9
	0
	1
	2
	6

	172
	A3/B3
	1
	0
	1
	0
	2
	2
	6

	173
	A3/B3
	1
	0
	7
	0
	2
	2
	6

	174
	A3/B3
	1
	0
	1,4,7
	0
	2
	2
	6

	175
	A3/B3
	1
	0
	0,2,4,6,8
	0
	2
	2
	6

	176
	A3/B3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	2
	6

	177
	B1
	16
	0
	4,9
	0
	1
	7
	2

	178
	B1
	16
	1
	4
	0
	2
	7
	2

	179
	B1
	8
	0
	4,9
	0
	1
	7
	2

	180
	B1
	8
	1
	4
	0
	2
	7
	2

	181
	B1
	4
	0
	4,9
	0
	1
	7
	2

	182
	B1
	4
	1
	4,9
	0
	1
	7
	2

	183
	B1
	4
	0
	4
	0
	2
	7
	2

	184
	B1
	2
	0
	4,9
	0
	1
	7
	2

	185
	B1
	2
	0
	1
	0
	2
	7
	2

	186
	B1
	2
	0
	4
	0
	2
	7
	2

	187
	B1
	2
	0
	7
	0
	2
	7
	2

	188
	B1
	1
	0
	4
	0
	1
	7
	2

	189
	B1
	1
	0
	1,6
	0
	1
	7
	2

	190
	B1
	1
	0
	4,9
	0
	1
	7
	2

	191
	B1
	1
	0
	1
	0
	2
	7
	2

	192
	B1
	1
	0
	7
	0
	2
	7
	2

	193
	B1
	1
	0
	2,7
	0
	2
	7
	2

	194
	B1
	1
	0
	1,4,7
	0
	2
	7
	2

	195
	B1
	1
	0
	0,2,4,6,8
	0
	2
	7
	2

	196
	B1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	7
	2

	197
	B1
	1
	0
	1,3,5,7,9
	0
	2
	7
	2

	198
	B4
	16
	0
	4,9
	0
	2
	1
	12

	199
	B4
	16
	1
	4
	0
	2
	1
	12

	200
	B4
	8
	0
	4,9
	0
	2
	1
	12

	201
	B4
	8
	1
	4
	0
	2
	1
	12

	202
	B4
	4
	0
	4,9
	0
	2
	1
	12

	203
	B4
	4
	0
	4
	0
	2
	1
	12

	204
	B4
	4
	1
	4,9
	0
	2
	1
	12

	205
	B4
	2
	0
	4,9
	0
	2
	1
	12

	206
	B4
	2
	0
	1
	0
	2
	1
	12

	207
	B4
	2
	0
	4
	0
	2
	1
	12

	208
	B4
	2
	0
	7
	0
	2
	1
	12

	209
	B4
	1
	0
	1
	0
	2
	1
	12

	210
	B4
	1
	0
	4
	0
	2
	1
	12

	211
	B4
	1
	0
	7
	0
	2
	1
	12

	212
	B4
	1
	0
	1,6
	0
	2
	1
	12

	213
	B4
	1
	0
	2,7
	0
	2
	1
	12

	214
	B4
	1
	0
	4,9
	0
	2
	1
	12

	215
	B4
	1
	0
	1,4,7
	0
	2
	1
	12

	216
	B4
	1
	0
	0,2,4,6,8
	0
	2
	1
	12

	217
	B4
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	1
	12

	218
	B4
	1
	0
	1,3,5,7,9
	0
	2
	1
	12

	219
	C0
	8
	1
	4
	0
	2
	7
	2

	220
	C0
	4
	1
	4,9
	0
	1
	7
	2

	221
	C0
	4
	0
	4
	0
	2
	7
	2

	222
	C0
	2
	0
	4,9
	0
	1
	7
	2

	223
	C0
	2
	0
	1
	0
	2
	7
	2

	224
	C0
	2
	0
	4
	0
	2
	7
	2

	225
	C0
	2
	0
	7
	0
	2
	7
	2

	226
	C0
	1
	0
	4
	0
	1
	7
	2

	227
	C0
	1
	0
	1,6
	0
	1
	7
	2

	228
	C0
	1
	0
	4,9
	0
	1
	7
	2

	229
	C0
	1
	0
	1
	0
	2
	7
	2

	230
	C0
	1
	0
	7
	0
	2
	7
	2

	231
	C0
	1
	0
	2,7
	0
	2
	7
	2

	232
	C0
	1
	0
	1,4,7
	0
	2
	7
	2

	233
	C0
	1
	0
	0,2,4,6,8
	0
	2
	7
	2

	234
	C0
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	7
	2

	235
	C0
	1
	0
	1,3,5,7,9
	0
	2
	7
	2

	236
	C2
	16
	1
	4,9
	0
	1
	2
	6

	237
	C2
	16
	1
	4
	0
	2
	2
	6

	238
	C2
	8
	1
	4,9
	0
	1
	2
	6

	239
	C2
	8
	1
	4
	0
	2
	2
	6

	240
	C2
	4
	0
	4,9
	0
	1
	2
	6

	241
	C2
	4
	0
	4
	0
	2
	2
	6

	242
	C2
	2
	1
	2,6,9
	0
	2
	2
	6

	243
	C2
	2
	0
	1
	0
	2
	2
	6

	244
	C2
	2
	0
	4
	0
	2
	2
	6

	245
	C2
	2
	0
	7
	0
	2
	2
	6

	246
	C2
	1
	0
	4
	0
	1
	2
	6

	247
	C2
	1
	0
	1,6
	0
	1
	2
	6

	248
	C2
	1
	0
	4,9
	0
	1
	2
	6

	249
	C2
	1
	0
	1
	0
	2
	2
	6

	250
	C2
	1
	0
	7
	0
	2
	2
	6

	251
	C2
	1
	0
	2,7
	0
	2
	2
	6

	252
	C2
	1
	0
	1,4,7
	0
	2
	2
	6

	253
	C2
	1
	0
	0,2,4,6,8
	0
	2
	2
	6

	254
	C2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	2
	6

	255
	C2
	1
	0
	1,3,5,7,9
	0
	2
	2
	6



Table 6.3.3.2-3: Random access configurations for FR1 and unpaired spectrum. 
	PRACH
Configuration 
Index
	Preamble format
	[image: ]
	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	[image: ],
number of time-domain PRACH occasions within a PRACH slot
	[image: ],
PRACH duration

	
	
	[image: ]
	[image: ]
	
	
	
	
	

	0
	0
	16
	1
	9
	0
	-
	-
	0

	1
	0
	8
	1
	9
	0
	-
	-
	0

	2
	0
	4
	1
	9
	0
	-
	-
	0

	3
	0
	2
	0
	9
	0
	-
	-
	0

	4
	0
	2
	1
	9
	0
	-
	-
	0

	5
	0
	2
	0
	4
	0
	-
	-
	0

	6
	0
	2
	1
	4
	0
	-
	-
	0

	7
	0
	1
	0
	9
	0
	-
	-
	0

	8
	0
	1
	0
	8
	0
	-
	-
	0

	9
	0
	1
	0
	7
	0
	-
	-
	0

	10
	0
	1
	0
	6
	0
	-
	-
	0

	11
	0
	1
	0
	5
	0
	-
	-
	0

	12
	0
	1
	0
	4
	0
	-
	-
	0

	13
	0
	1
	0
	3
	0
	-
	-
	0

	14
	0
	1
	0
	2
	0
	-
	-
	0

	15
	0
	1
	0
	1,6
	0
	
	
	0

	16
	0
	1
	0
	1,6
	7
	-
	-
	0

	17
	0
	1
	0
	4,9
	0
	-
	-
	0

	18
	0
	1
	0
	3,8
	0
	-
	-
	0

	19
	0
	1
	0
	2,7
	0
	-
	-
	0

	20
	0
	1
	0
	8,9
	0
	-
	-
	0

	21
	0
	1
	0
	4,8,9
	0
	-
	-
	0

	22
	0
	1
	0
	3,4,9
	0
	-
	-
	0

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

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

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

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

	27
	0
	1
	0
	1,3,5,7,9
	0
	-
	-
	0

	28
	1
	16
	1
	7
	0
	-
	-
	0

	29
	1
	8
	1
	7
	0
	-
	-
	0

	30
	1
	4
	1
	7
	0
	-
	-
	0

	31
	1
	2
	0
	7
	0
	-
	-
	0

	32
	1
	2
	1
	7
	0
	-
	-
	0

	33
	1
	1
	0
	7
	0
	-
	-
	0

	34
	2
	16
	1
	6
	0
	-
	-
	0

	35
	2
	8
	1
	6
	0
	-
	-
	0

	36
	2
	4
	1
	6
	0
	-
	-
	0

	37
	2
	2
	0
	6
	7
	-
	-
	0

	38
	2
	2
	1
	6
	7
	-
	-
	0

	39
	2
	1
	0
	6
	7
	-
	-
	0

	40
	3
	16
	1
	9
	0
	-
	-
	0

	41
	3
	8
	1
	9
	0
	-
	-
	0

	42
	3
	4
	1
	9
	0
	-
	-
	0

	43
	3
	2
	0
	9
	0
	-
	-
	0

	44
	3
	2
	1
	9
	0
	-
	-
	0

	45
	3
	2
	0
	4
	0
	-
	-
	0

	46
	3
	2
	1
	4
	0
	-
	-
	0

	47
	3
	1
	0
	9
	0
	-
	-
	0

	48
	3
	1
	0
	8
	0
	-
	-
	0

	49
	3
	1
	0
	7
	0
	-
	-
	0

	50
	3
	1
	0
	6
	0
	-
	-
	0

	51
	3
	1
	0
	5
	0
	-
	-
	0

	52
	3
	1
	0
	4
	0
	-
	-
	0

	53
	3
	1
	0
	3
	0
	-
	-
	0

	54
	3
	1
	0
	2
	0
	-
	-
	0

	55
	3
	1
	0
	1,6
	0
	-
	-
	0

	56
	3
	1
	0
	1,6
	7
	-
	-
	0

	57
	3
	1
	0
	4,9
	0
	-
	-
	0

	58
	3
	1
	0
	3,8
	0
	-
	-
	0

	59
	3
	1
	0
	2,7
	0
	-
	-
	0

	60
	3
	1
	0
	8,9
	0
	-
	-
	0

	61
	3
	1
	0
	4,8,9
	0
	-
	-
	0

	62
	3
	1
	0
	3,4,9
	0
	-
	-
	0

	63
	3
	1
	0
	7,8,9
	0
	-
	-
	0

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

	65
	3
	1
	0
	1,4,6,9
	0
	-
	-
	0

	66
	3
	1
	0
	1,3,5,7,9
	0
	-
	-
	0

	67
	A1
	16
	1
	9
	0
	2
	6
	2

	68
	A1
	8
	1
	9
	0
	2
	6
	2

	69
	A1
	4
	1
	9
	0
	1
	6
	2

	70
	A1
	2
	1
	9
	0
	1
	6
	2

	71
	A1
	2
	1
	4,9
	7
	1
	3
	2

	72
	A1
	2
	1
	7,9
	7
	1
	3
	2

	73
	A1
	2
	1
	7,9
	0
	1
	6
	2

	74
	A1
	2
	1
	8,9
	0
	2
	6
	2

	75
	A1
	2
	1
	4,9
	0
	2
	6
	2

	76
	A1
	2
	1
	2,3,4,7,8,9
	0
	1
	6
	2

	77
	A1
	1
	0
	9
	0
	2
	6
	2

	78
	A1
	1
	0
	9
	7
	1
	3
	2

	79
	A1
	1
	0
	9
	0
	1
	6
	2

	80
	A1
	1
	0
	8,9
	0
	2
	6
	2

	81
	A1
	1
	0
	4,9
	0
	1
	6
	2

	82
	A1
	1
	0
	7,9
	7
	1
	3
	2

	83
	A1
	1
	0
	3,4,8,9
	0
	1
	6
	2

	84
	A1
	1
	0
	3,4,8,9
	0
	2
	6
	2

	85
	A1
	1
	0
	1,3,5,7,9
	0
	1
	6
	2

	86
	A1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	7
	1
	3
	2

	87
	A2
	16
	1
	9
	0
	2
	3
	4

	88
	A2
	8 
	1
	9
	0
	2
	3
	4

	89
	A2
	4
	1
	9
	0
	1
	3
	4

	90
	A2
	2
	1
	7,9
	0
	1
	3
	4

	91
	A2
	2
	1
	8,9
	0
	2
	3
	4

	92
	A2
	2
	1
	7,9
	9
	1
	1
	4

	93
	A2
	2
	1
	4,9
	9
	1
	1
	4

	94
	A2
	2
	1
	4,9
	0
	2
	3
	4

	95
	A2
	2
	1
	2,3,4,7,8,9
	0
	1
	3
	4

	96
	A2
	1
	0
	2
	0
	1
	3
	4

	97
	A2
	1
	0
	7
	0
	1
	3
	4

	98
	A2
	2
	1
	9
	0
	1
	3
	4

	99
	A2
	1
	0
	9
	0
	2
	3
	4

	100
	A2
	1
	0
	9
	9
	1
	1
	4

	101
	A2
	1
	0
	9
	0
	1
	3
	4

	102
	A2
	1
	0
	2,7
	0
	1
	3
	4

	103
	A2
	1
	0
	8,9
	0
	2
	3
	4

	104
	A2
	1
	0
	4,9
	0
	1
	3
	4

	105
	A2
	1
	0
	7,9
	9
	1
	1
	4

	106
	A2
	1
	0
	3,4,8,9
	0
	1
	3
	4

	107
	A2
	1
	0
	3,4,8,9
	0
	2
	3
	4

	108
	A2
	1
	0
	1,3,5,7,9
	0
	1
	3
	4

	109
	A2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	9
	1
	1
	4

	110
	A3
	16
	1
	9
	0
	2
	2
	6

	111
	A3
	8
	1
	9
	0
	2
	2
	6

	112
	A3
	4
	1
	9
	0
	1
	2
	6

	113
	A3
	2
	1
	4,9
	7
	1
	1
	6

	114
	A3
	2
	1
	7,9
	7
	1
	1
	6

	115
	A3
	2
	1
	7,9
	0
	1
	2
	6

	116
	A3
	2
	1
	4,9
	0
	2
	2
	6

	117
	A3
	2
	1
	8,9
	0
	2
	2
	6

	118
	A3
	2
	1
	2,3,4,7,8,9
	0
	1
	2
	6

	119
	A3
	1
	0
	2
	0
	1
	2
	6

	120
	A3
	1
	0
	7
	0
	1
	2
	6

	121
	A3
	2
	1
	9
	0
	1
	2
	6

	122
	A3
	1
	0
	9
	0
	2
	2
	6

	123
	A3
	1
	0
	9
	7
	1
	1
	6

	124
	A3
	1
	0
	9
	0
	1
	2
	6

	125
	A3
	1
	0
	2,7
	0
	1
	2
	6

	126
	A3
	1
	0
	8,9
	0
	2
	2
	6

	127
	A3
	1
	0
	4,9
	0
	1
	2
	6

	128
	A3
	1
	0
	7,9
	7
	1
	1
	6

	129
	A3
	1
	0
	3,4,8,9
	0
	1
	2
	6

	130
	A3
	1
	0
	3,4,8,9
	0
	2
	2
	6

	131
	A3
	1
	0
	1,3,5,7,9
	0
	1
	2
	6

	132
	A3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	7
	1
	1
	6

	133
	B1
	4
	1
	9
	2
	1
	6
	2

	134
	B1
	2
	1
	9
	2
	1
	6
	2

	135
	B1
	2
	1
	7,9
	2
	1
	6
	2

	136
	B1
	2
	1
	4,9
	8
	1
	3
	2

	137
	B1
	2
	1
	4,9
	2
	2
	6
	2

	138
	B1
	1
	0
	9
	2
	2
	6
	2

	139
	B1
	1
	0
	9
	8
	1
	3
	2

	140
	B1
	1
	0
	9
	2
	1
	6
	2

	141
	B1
	1
	0
	8,9
	2
	2
	6
	2

	142
	B1
	1
	0
	4,9
	2
	1
	6
	2

	143
	B1
	1
	0
	7,9
	8
	1
	3
	2

	144
	B1
	1
	0
	1,3,5,7,9
	2
	1
	6
	2

	145
	B4
	16
	1
	9
	0
	2
	1
	12

	146
	B4
	8
	1
	9
	0
	2
	1
	12

	147
	B4
	4
	1
	9
	2
	1
	1
	12

	148
	B4
	2
	1
	9
	0
	1
	1
	12

	149
	B4
	2
	1
	9
	2
	1
	1
	12

	150
	B4
	2
	1
	7,9
	2
	1
	1
	12

	151
	B4
	2
	1
	4,9
	2
	1
	1
	12

	152
	B4
	2
	1
	4,9
	0
	2
	1
	12

	153
	B4
	2
	1
	8,9
	0
	2
	1
	12

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

	155
	B4
	1
	0
	1
	0
	1
	1
	12

	156
	B4
	1
	0
	2
	0
	1
	1
	12

	157
	B4
	1
	0
	4
	0
	1
	1
	12

	158
	B4
	1
	0
	7
	0
	1
	1
	12

	159
	B4
	1
	0
	9
	0
	1
	1
	12

	160
	B4
	1
	0
	9
	2
	1
	1
	12

	161
	B4
	1
	0
	9
	0
	2
	1
	12

	162
	B4
	1
	0
	4,9
	2
	1
	1
	12

	163
	B4
	1
	0
	7,9
	2
	1
	1
	12

	164
	B4
	1
	0
	8,9
	0
	2
	1
	12

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

	166
	B4
	1
	0
	1,3,5,7,9
	2
	1
	1
	12

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

	168
	B4
	1
	0
	0,1,2,3,4,5,6,7,8,9
	2
	1
	1
	12

	169
	C0
	16
	1
	9
	2
	2
	6
	2

	170
	C0
	8
	1
	9
	2
	2
	6
	2

	171
	C0
	4
	1
	9
	2
	1
	6
	2

	172
	C0
	2
	1
	9
	2
	1
	6
	2

	173
	C0
	2
	1
	8,9
	2
	2
	6
	2

	174
	C0
	2
	1
	7,9
	2
	1
	6
	2

	175
	C0
	2
	1
	7,9
	8
	1
	3
	2

	176
	C0
	2
	1
	4,9
	8
	1
	3
	2

	177
	C0
	2
	1
	4,9
	2
	2
	6
	2

	178
	C0
	2
	1
	2,3,4,7,8,9
	2
	1
	6
	2

	179
	C0
	1
	0
	9
	2
	2
	6
	2

	180
	C0
	1
	0
	9
	8
	1
	3
	2

	181
	C0
	1
	0
	9
	2
	1
	6
	2

	182
	C0
	1
	0
	8,9
	2
	2
	6
	2

	183
	C0
	1
	0
	4,9
	2
	1
	6
	2

	184
	C0
	1
	0
	7,9
	8
	1
	3
	2

	185
	C0
	1
	0
	3,4,8,9
	2
	1
	6
	2

	186
	C0
	1
	0
	3,4,8,9
	2
	2
	6
	2

	187
	C0
	1
	0
	1,3,5,7,9
	2
	1
	6
	2

	188
	C0
	1
	0
	0,1,2,3,4,5,6,7,8,9
	8
	1
	3
	2

	189
	C2
	16
	1
	9
	2
	2
	2
	6

	190
	C2
	8
	1
	9
	2
	2
	2
	6

	191
	C2
	4
	1
	9
	2
	1
	2
	6

	192
	C2
	2
	1
	9
	2
	1
	2
	6

	193
	C2
	2
	1
	8,9
	2
	2
	2
	6

	194
	C2
	2
	1
	7,9
	2
	1
	2
	6

	195
	C2
	2
	1
	7,9
	8
	1
	1
	6

	196
	C2
	2
	1
	4,9
	8
	1
	1
	6

	197
	C2
	2
	1
	4,9
	2
	2
	2
	6

	198
	C2
	2
	1
	2,3,4,7,8,9
	2
	1
	2
	6

	199
	C2
	8
	1
	9
	8
	2
	1
	6

	200
	C2
	4
	1
	9
	8
	1
	1
	6

	201
	C2
	1
	0
	9
	2
	2
	2
	6

	202
	C2
	1
	0
	9
	8
	1
	1
	6

	203
	C2
	1
	0
	9
	2
	1
	2
	6

	204
	C2
	1
	0
	8,9
	2
	2
	2
	6

	205
	C2
	1
	0
	4,9
	2
	1
	2
	6

	206
	C2
	1
	0
	7,9
	8
	1
	1
	6

	207
	C2
	1
	0
	3,4,8,9
	2
	1
	2
	6

	208
	C2
	1
	0
	3,4,8,9
	2
	2
	2
	6

	209
	C2
	1
	0
	1,3,5,7,9
	2
	1
	2
	6

	210
	C2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	8
	1
	1
	6

	211
	A1/B1
	2
	1
	9
	2
	1
	6
	2

	212
	A1/B1
	2
	1
	4,9
	8
	1
	3
	2

	213
	A1/B1
	2
	1
	7,9
	8
	1
	3
	2

	214
	A1/B1
	2
	1
	7,9
	2
	1
	6
	2

	215
	A1/B1
	2
	1
	4,9
	2
	2
	6
	2

	216
	A1/B1
	2
	1
	8,9
	2
	2
	6
	2

	217
	A1/B1
	1
	0
	9
	2
	2
	6
	2

	218
	A1/B1
	1
	0
	9
	8
	1
	3
	2

	219
	A1/B1
	1
	0
	9
	2
	1
	6
	2

	220
	A1/B1
	1
	0
	8,9
	2
	2
	6
	2

	221
	A1/B1
	1
	0
	4,9
	2
	1
	6
	2

	222
	A1/B1
	1
	0
	7,9
	8
	1
	3
	2

	223
	A1/B1
	1
	0
	3,4,8,9
	2
	2
	6
	2

	224
	A1/B1
	1
	0
	1,3,5,7,9
	2
	1
	6
	2

	225
	A1/B1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	8
	1
	3
	2

	226
	A2/B2
	2
	1
	9
	0
	1
	3
	4

	227
	A2/B2
	2
	1
	4,9
	6
	1
	2
	4

	228
	A2/B2
	2
	1
	7,9
	6
	1
	2
	4

	229
	A2/B2
	2
	1
	4,9
	0
	2
	3
	4

	230
	A2/B2
	2
	1
	8,9
	0
	2
	3
	4

	231
	A2/B2
	1
	0
	9
	0
	2
	3
	4

	232
	A2/B2
	1
	0
	9
	6
	1
	2
	4

	233
	A2/B2
	1
	0
	9
	0
	1
	3
	4

	234
	A2/B2
	1
	0
	8,9
	0
	2
	3
	4

	235
	A2/B2
	1
	0
	4,9
	0
	1
	3
	4

	236
	A2/B2
	1
	0
	7,9
	6
	1
	2
	4

	237
	A2/B2
	1
	0
	3,4,8,9
	0
	1
	3
	4

	238
	A2/B2
	1
	0
	3,4,8,9
	0
	2
	3
	4

	239
	A2/B2
	1
	0
	1,3,5,7,9
	0
	1
	3
	4

	240
	A2/B2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	6
	1
	2
	4

	241
	A3/B3
	2
	1
	9
	0
	1
	2
	6

	242
	A3/B3
	2
	1
	4,9
	2
	1
	2
	6

	243
	A3/B3
	2
	1
	7,9
	0
	1
	2
	6

	244
	A3/B3
	2
	1
	7,9
	2
	1
	2
	6

	245
	A3/B3
	2
	1
	4,9
	0
	2
	2
	6

	246
	A3/B3
	2
	1
	8,9
	0
	2
	2
	6

	247
	A3/B3
	1
	0
	9
	0
	2
	2
	6

	248
	A3/B3
	1
	0
	9
	2
	1
	2
	6

	249
	A3/B3
	1
	0
	9
	0
	1
	2
	6

	250
	A3/B3
	1
	0
	8,9
	0
	2
	2
	6

	251
	A3/B3
	1
	0
	4,9
	0
	1
	2
	6

	252
	A3/B3
	1
	0
	7,9
	2
	1
	2
	6

	253
	A3/B3
	1
	0
	3,4,8,9
	0
	2
	2
	6

	254
	A3/B3
	1
	0
	1,3,5,7,9
	0
	1
	2
	6

	255
	A3/B3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	2
	1
	2
	6



Table 6.3.3.2-4: Random access configurations for FR2 and unpaired spectrum. 
	PRACH
Config. 
Index
	Preamble format
	[image: ]
	Slot number
	Starting symbol
	Number of PRACH slots within a 60 kHz slot
	[image: ],
number of time-domain PRACH occasions within a PRACH slot
	[image: ],
PRACH duration

	
	
	[image: ]
	[image: ]
	
	
	
	
	

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

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

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

	3
	A1
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	6
	2

	4
	A1
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	6 
	2

	5
	A1
	4
	1
	4,9,14,19,24,29,34,39
	0
	1
	6
	2

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

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

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

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

	10
	A1
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	6
	2

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

	12
	A1
	1
	0
	19,39
	7
	1
	3
	2

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

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

	15
	A1
	1
	0
	9,19,29,39
	7
	2
	3
	2

	16
	A1
	1
	0
	17,19,37,39
	0
	1
	6
	2

	17
	A1
	1
	0
	9,19,29,39
	0
	2 
	6
	2

	18
	A1
	1
	0
	4,9,14,19,24,29,34,39
	0
	1
	6
	2

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

	20
	A1
	1
	0
	3,5,7,9,11,13
	7
	1
	3
	2

	21
	A1
	1
	0
	23,27,31,35,39
	7
	1
	3
	2

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

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

	24
	A1
	1
	0
	13,14,15, 29,30,31,37,38,39
	7
	2
	3
	2

	25
	A1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1
	3
	2

	26
	A1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	6
	2

	27
	A1
	1
	0
	1,3,5,7,…,37,39
	0
	1
	6
	2

	28
	A1
	1
	0
	0,1,2,…,39
	7
	1
	3
	2

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

	30
	A2
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	3
	4

	31
	A2
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	3
	4

	32
	A2
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	3 
	4

	33
	A2
	8
	1,2
	9,19,29,39
	0
	2
	3
	4

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

	35
	A2
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	3
	4

	36
	A2
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	3
	4

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

	38
	A2
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	3
	4

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

	40
	A2
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	3
	4

	41
	A2
	1
	0
	19,39
	5
	1
	2
	4

	42
	A2
	1
	0
	3,5,7
	0
	1
	3
	4

	43
	A2
	1
	0
	24,29,34,39
	5
	1
	2
	4

	44
	A2
	1
	0
	9,19,29,39
	5
	2
	2
	4

	45
	A2
	1
	0
	17,19,37,39
	0
	1
	3
	4

	46
	A2
	1
	0
	9, 19, 29, 39
	0
	2
	3
	4

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

	48
	A2
	1
	0
	23,27,31,35,39
	5
	1
	2
	4

	49
	A2
	1
	0
	23,27,31,35,39
	0
	1
	3
	4

	50
	A2
	1
	0
	3,5,7,9,11,13
	5
	1
	2
	4

	51
	A2
	1
	0
	3,5,7,9,11,13
	0
	1
	3
	4

	52
	A2
	1
	0
	4,9,14,19,24,29,34,39
	5
	1
	2
	4

	53
	A2
	1
	0
	4,9,14,19,24,29,34,39
	0
	1
	3
	4

	54
	A2
	1
	0
	13,14,15, 29,30,31,37,38,39
	5
	2
	2
	4

	55
	A2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	5
	1
	2
	4

	56
	A2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	3
	4

	57
	A2
	1
	0
	1,3,5,7,…,37,39
	0
	1
	3
	4

	58
	A2
	1
	0
	0,1,2,…,39
	5
	1
	2
	4

	59
	A3
	16
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6

	60
	A3
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	2
	6

	61
	A3
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6

	62
	A3
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6

	63
	A3
	8
	1,2
	9,19,29,39
	0
	2
	2
	6

	64
	A3
	4
	1
	4,9,14,19,24,29,34,39
	0
	1
	2
	6

	65
	A3
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6

	66
	A3
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6

	67
	A3
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	2
	6

	68
	A3
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6

	69
	A3
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6

	70
	A3
	1
	0
	19,39
	7
	1
	1
	6

	71
	A3
	1
	0
	3,5,7
	0
	1
	2
	6

	72
	A3
	1
	0
	9,11,13
	2
	1
	2
	6

	73
	A3
	1
	0
	24,29,34,39
	7
	1
	1
	6

	74
	A3
	1
	0
	9,19,29,39
	7
	2
	1
	6

	75
	A3
	1
	0
	17,19,37,39
	0
	1
	2
	6

	76
	A3
	1
	0
	9,19,29,39
	0
	2 
	2
	6

	77
	A3
	1
	0
	7,15,23,31,39
	0
	1
	2
	6

	78
	A3
	1
	0
	23,27,31,35,39
	7
	1
	1
	6

	79
	A3
	1
	0
	23,27,31,35,39
	0
	1
	2
	6

	80
	A3
	1
	0
	3,5,7,9,11,13
	0
	1
	2
	6

	81
	A3
	1
	0
	3,5,7,9,11,13
	7
	1
	1
	6

	82
	A3
	1
	0
	4,9,14,19,24,29,34,39
	0
	1
	2
	6

	83
	A3
	1
	0
	4,9,14,19,24,29,34,39
	7
	1
	1
	6

	84
	A3
	1
	0
	13,14,15, 29,30,31,37,38,39
	7
	2
	1
	6

	85
	A3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1
	1
	6

	86
	A3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6

	87
	A3
	1
	0
	1,3,5,7,…,37,39
	0
	1
	2
	6

	88
	A3
	1
	0
	0,1,2,…,39
	7
	1
	1
	6

	89
	B1
	16
	1
	4,9,14,19,24,29,34,39
	2
	2
	6
	2

	90
	B1
	8
	1
	4,9,14,19,24,29,34,39
	2
	2
	6
	2

	91
	B1
	8
	1,2
	9,19,29,39
	2
	2
	6
	2

	92
	B1
	4
	1
	4,9,14,19,24,29,34,39
	2
	2
	6
	2

	93
	B1
	2
	1
	4,9,14,19,24,29,34,39
	2
	2
	6
	2

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

	95
	B1
	1
	0
	19,39
	8
	1
	3
	2

	96
	B1
	1
	0
	3,5,7
	2
	1
	6
	2

	97
	B1
	1
	0
	24,29,34,39
	8
	1
	3
	2

	98
	B1
	1
	0
	9,19,29,39
	8
	2
	3
	2

	99
	B1
	1
	0
	17,19,37,39
	2
	1
	6
	2

	100
	B1
	1
	0
	9,19,29,39
	2
	2 
	6
	2

	101
	B1
	1
	0
	7,15,23,31,39
	2
	1
	6
	2

	102
	B1
	1
	0
	23,27,31,35,39
	8
	1
	3
	2

	103
	B1
	1
	0
	23,27,31,35,39
	2
	1
	6
	2

	104
	B1
	1
	0
	3,5,7,9,11,13
	8
	1
	3
	2

	105
	B1
	1
	0
	4,9,14,19,24,29,34,39
	8
	1
	3
	2

	106
	B1
	1
	0
	4,9,14,19,24,29,34,39
	2
	1
	6 
	2

	107
	B1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3
	2

	108
	B1
	1
	0
	13,14,15, 29,30,31,37,38,39
	8
	2
	3
	2

	109
	B1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1
	6
	2

	110
	B1
	1
	0
	1,3,5,7,…,37,39
	2
	1
	6
	2

	111
	B1
	1
	0
	0,1,2,…,39
	8
	1
	3
	2

	112
	B4
	16
	1,2
	4,9,14,19,24,29,34,39
	0
	2
	1
	12

	113
	B4
	16
	1,2
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	1
	12

	114
	B4
	8
	1,2
	4,9,14,19,24,29,34,39
	0
	2
	1
	12

	115
	B4
	8
	1,2
	3,7,11,15,19,23,27,31,35,39
	0
	1
	1
	12

	116
	B4
	8
	1,2
	9,19,29,39
	0
	2
	1
	12

	117
	B4
	4
	1
	4,9,14,19,24,29,34,39
	0
	1
	1
	12

	118
	B4
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	1
	12

	119
	B4
	4
	1,2
	3,7,11,15,19,23,27,31,35,39
	0
	1
	1
	12

	120
	B4
	2
	1
	7,15,23,31,39
	2
	2
	1
	12

	121
	B4
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	1
	12

	122
	B4
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	1
	12

	123
	B4
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	1
	12

	124
	B4
	1
	0
	19, 39
	2
	2 
	1
	12

	125
	B4
	1
	0
	17, 19, 37, 39
	0
	1
	1
	12

	126
	B4
	1
	0
	24,29,34,39
	2
	1
	1
	12

	127
	B4
	1
	0
	9,19,29,39
	2
	2 
	1
	12

	128
	B4
	1
	0
	9,19,29,39
	0
	2
	1
	12

	129
	B4
	1
	0
	7,15,23,31,39
	0
	1 
	1
	12

	130
	B4
	1
	0
	7,15,23,31,39
	0
	2
	1
	12

	131
	B4
	1
	0
	23,27,31,35,39
	0
	1
	1
	12

	132
	B4
	1
	0
	23,27,31,35,39
	2
	2
	1
	12

	133
	B4
	1
	0
	9,11,13,15,17,19
	0
	1 
	1
	12

	134
	B4
	1
	0
	3,5,7,9,11,13
	2
	1
	1
	12

	135
	B4
	1
	0
	4,9,14,19,24,29,34,39
	0
	1 
	1
	12

	136
	B4
	1
	0
	4,9,14,19,24,29,34,39
	2
	2
	1
	12

	137
	B4
	1
	0
	13,14,15, 29,30,31,37,38,39
	2
	2
	1
	12

	138
	B4
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	1
	12

	139
	B4
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1
	1
	12

	140
	B4
	1
	0
	3, 5, 7, …, 23,25
	2
	1
	1
	12

	141
	B4
	1
	0
	3, 5, 7, …, 23,25
	0
	2
	1
	12

	142
	B4
	1
	0
	1,3,5,7,…,37,39
	0
	1
	1
	12

	143
	B4
	1
	0
	0, 1, 2,…, 39
	2
	1
	1
	12

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

	145
	C0
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	7
	2

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

	147
	C0
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	7
	2

	148
	C0
	8
	1,2
	9,19,29,39
	0
	2
	7
	2

	149
	C0
	4
	1
	4,9,14,19,24,29,34,39
	0
	1
	7
	2

	150
	C0
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	7
	2

	151
	C0
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	7
	2

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

	153
	C0
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	7
	2

	154
	C0
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	7
	2

	155
	C0
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	7
	2

	156
	C0
	1
	0
	19,39
	8
	1
	3
	2

	157
	C0
	1
	0
	3,5,7
	0
	1
	7
	2

	158
	C0
	1
	0
	24,29,34,39
	8
	1
	3
	2

	159
	C0
	1
	0
	9,19,29,39
	8
	2
	3
	2

	160
	C0
	1
	0
	17,19,37,39
	0
	1
	7
	2

	161
	C0
	1
	0
	9,19,29,39
	0
	2 
	7
	2

	162
	C0
	1
	0
	23,27,31,35,39
	8
	1
	3
	2

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

	164
	C0
	1
	0
	23,27,31,35,39
	0
	1
	7
	2

	165
	C0
	1
	0
	3,5,7,9,11,13
	8
	1
	3
	2

	166
	C0
	1
	0
	4,9,14,19,24,29,34,39
	8
	1
	3
	2

	167
	C0
	1
	0
	4,9,14,19,24,29,34,39
	0
	1
	7
	2

	168
	C0
	1
	0
	13,14,15, 29,30,31,37,38,39
	8
	2
	3
	2

	169
	C0
	1
	0
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3
	2

	170
	C0
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	7
	2

	171
	C0
	1
	0
	1,3,5,7,…,37,39
	0
	1
	7
	2

	172
	C0
	1
	0
	0,1,2,…,39
	8
	1
	3
	2

	173
	C2
	16
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6

	174
	C2
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	2
	6

	175
	C2
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6

	176
	C2
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6

	177
	C2
	8
	1,2
	9,19,29,39
	0
	2
	2
	6

	178
	C2
	4
	1
	4,9,14,19,24,29,34,39
	0
	1
	2
	6

	179
	C2
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6

	180
	C2
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6

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

	182
	C2
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	2
	6

	183
	C2
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6

	184
	C2
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6

	185
	C2
	1
	0
	19,39
	2
	1
	2
	6

	186
	C2
	1
	0
	3,5,7
	0
	1
	2
	6

	187
	C2
	1
	0
	24,29,34,39
	7
	1
	1
	6

	188
	C2
	1
	0
	9,19,29,39
	7
	2
	1
	6

	189
	C2
	1
	0
	17,19,37,39
	0
	1
	2
	6

	190
	C2
	1
	0
	9,19,29,39
	2
	2 
	2
	6

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

	192
	C2
	1
	0
	3,5,7,9,11,13
	7
	1
	1
	6

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

	194
	C2
	1
	0
	23,27,31,35,39
	0
	1
	2
	6

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

	196
	C2
	1
	0
	4,9,14,19,24,29,34,39
	2
	1 
	2
	6

	197
	C2
	1
	0
	13,14,15, 29,30,31,37,38,39
	7
	2
	1
	6

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

	199
	C2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6

	200
	C2
	1
	0
	1,3,5,7,…,37,39
	0
	1
	2
	6

	201
	C2
	1
	0
	0,1,2,…,39
	7
	1
	1
	6

	202
	A1/B1
	16
	1
	4,9,14,19,24,29,34,39
	2
	1
	6
	2

	203
	A1/B1
	16
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	6
	2

	204
	A1/B1
	8
	1
	4,9,14,19,24,29,34,39
	2
	1
	6
	2

	205
	A1/B1
	8
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	6
	2

	206
	A1/B1
	4
	1
	4,9,14,19,24,29,34,39
	2
	1
	6
	2

	207
	A1/B1
	4
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	6
	2

	208
	A1/B1
	2
	1
	4,9,14,19,24,29,34,39
	2
	1
	6
	2

	209
	A1/B1
	1
	0
	19,39
	8
	1
	3
	2

	210
	A1/B1
	1
	0
	9,19,29,39
	8
	1
	3
	2

	211
	A1/B1
	1
	0
	17,19,37,39
	2
	1
	6
	2

	212
	A1/B1
	1
	0
	9,19,29,39
	2
	2
	6
	2

	213
	A1/B1
	1
	0
	23,27,31,35,39
	8
	1
	3
	2

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

	215
	A1/B1
	1
	0
	23,27,31,35,39
	2
	1
	6
	2

	216
	A1/B1
	1
	0
	4,9,14,19,24,29,34,39
	8
	1
	3
	2

	217
	A1/B1
	1
	0
	4,9,14,19,24,29,34,39
	2
	1
	6
	2

	218
	A1/B1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1
	6
	2

	219
	A1/B1
	1
	0
	1,3,5,7,…,37,39
	2
	1
	6
	2

	220
	A2/B2
	16
	1
	4,9,14,19,24,29,34,39
	2
	1
	3
	4

	221
	A2/B2
	16
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	3
	4

	222
	A2/B2
	8
	1
	4,9,14,19,24,29,34,39
	2
	1
	3
	4

	223
	A2/B2
	8
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	3
	4

	224
	A2/B2
	4
	1
	4,9,14,19,24,29,34,39
	2
	1
	3
	4

	225
	A2/B2
	4
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	3
	4

	226
	A2/B2
	2
	1
	4,9,14,19,24,29,34,39
	2
	1
	3
	4

	227
	A2/B2
	1
	0
	19,39
	6
	1
	2
	4

	228
	A2/B2
	1
	0
	9,19,29,39
	6
	1
	2
	4

	229
	A2/B2
	1
	0
	17,19,37,39
	2
	1
	3
	4

	230
	A2/B2
	1
	0
	9,19,29,39
	2
	2
	3
	4

	231
	A2/B2
	1
	0
	23,27,31,35,39
	6
	1
	2
	4

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

	233
	A2/B2
	1
	0
	23,27,31,35,39
	2
	1
	3
	4

	234
	A2/B2
	1
	0
	4,9,14,19,24,29,34,39
	6
	1
	2
	4

	235
	A2/B2
	1
	0
	4,9,14,19,24,29,34,39
	2
	1
	3
	4

	236
	A2/B2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1
	3
	4

	237
	A2/B2
	1
	0
	1,3,5,7,…,37,39
	2
	1
	3
	4

	238
	A3/B3
	16
	1
	4,9,14,19,24,29,34,39
	2
	1
	2
	6

	239
	A3/B3
	16
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	2
	6

	240
	A3/B3
	8
	1
	4,9,14,19,24,29,34,39
	2
	1
	2
	6

	241
	A3/B3
	8
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	2
	6

	242
	A3/B3
	4
	1
	4,9,14,19,24,29,34,39
	2
	1
	2
	6

	243
	A3/B3
	4
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	2
	6

	244
	A3/B3
	2
	1
	4,9,14,19,24,29,34,39
	2
	1
	2
	6

	245
	A3/B3
	1
	0
	19,39
	2
	1
	2
	6

	246
	A3/B3
	1
	0
	9,19,29,39
	2
	1
	2
	6

	247
	A3/B3
	1
	0
	17,19,37,39
	2
	1
	2
	6

	248
	A3/B3
	1
	0
	9,19,29,39
	2
	2
	2
	6

	249
	A3/B3
	1
	0
	7,15,23,31,39
	2
	1
	2
	6

	250
	A3/B3
	1
	0
	23,27,31,35,39
	2
	1
	2
	6

	251
	A3/B3
	1
	0
	23,27,31,35,39
	2
	2
	2
	6

	252
	A3/B3
	1
	0
	4,9,14,19,24,29,34,39
	2
	1
	2
	6

	253
	A3/B3
	1
	0
	4,9,14,19,24,29,34,39
	2
	2
	2
	6

	254
	A3/B3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1
	2
	6

	255
	A3/B3
	1
	0
	1,3,5,7,…,37,39
	2
	1
	2
	6






6.4.1.4.2	Sequence generation
The sounding reference signal sequence for an SRS resource shall be generated according to









where  is given by clause 6.4.1.4.3,  is given by clause 5.2.2 with  and the transmission comb number  is contained in the higher-layer parameter transmissionComb. The cyclic shift  for antenna port  is given as 

,





where  is contained in the higher layer parameter transmissionComb. The maximum number of cyclic shifts is  if  and  if .


The sequence group  and the sequence number  in clause 5.2.2 depends on the higher-layer parameter groupOrSequenceHopping in the SRS-Config IE. The SRS sequence identity  is given by the higher layer parameter sequenceId in the SRS-Config IE and  is the OFDM symbol number within the SRS resource.
-	if groupOrSequenceHopping equals 'neither', neither group, nor sequence hopping shall be used and 


-	if groupOrSequenceHopping equals 'groupHopping', group hopping but not sequence hopping shall be used and 



	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame.
-	if groupOrSequenceHopping equals 'sequenceHopping', sequence hopping but not group hopping shall be used and




	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame.
[bookmark: _Toc4163730]6.4.1.4.3	Mapping to physical resources





When SRS is transmitted on a given SRS resource, the sequence  for each OFDM symbol  and for each of the antenna ports of the SRS resource shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, 38.213] and mapped in sequence starting with  to resource elements  in a slot for each of the antenna ports  according to




[bookmark: _Hlk500928298]The length of the sounding reference signal sequence is given by







where is given by a selected row of Table 6.4.1.4.3-1 with  where  is given by the field b-SRS contained in the higher-layer parameter freqHopping. The row of the table is selected according to the index  given by the field c-SRS contained in the higher-layer parameter freqHopping. 
The frequency-domain starting position  is defined by


where 


[bookmark: _Hlk4608294]If  the reference point for  is subcarrier 0 in common resource block 0, otherwise the reference point is the lowest subcarrier of the BWP.



The frequency domain shift value  adjusts the SRS allocation with respect to the common resource blockreference point grid and is contained in the higher-layer parameter freqDomainShift in the SRS-Config IE. The transmission comb offset  is contained in the higher-layer parameter transmissionComb in the SRS-Config IE and  is a frequency position index.

Frequency hopping of the sounding reference signal is configured by the parameter , given by the field b-hop contained in the higher-layer parameter freqHopping.


If , frequency hopping is disabled and the frequency position index  remains constant (unless re-configured) and is defined by








for all  OFDM symbols of the SRS resource. The quantity  is given by the higher-layer parameter freqDomainPosition and the values of  and  for  are given by the selected row of Table 6.4.1.4.3-1 corresponding to the configured value of .


If , frequency hopping is enabled and the frequency position indices  are defined by


where  is given by Table 6.4.1.4.3-1,








and where  regardless of the value of . The quantity  counts the number of SRS transmissions. For the case of an SRS resource configured as aperiodic by the higher-layer parameter resourceType, it is given by  within the slot in which the  symbol SRS resource is transmitted. The quantity  is the repetition factor given by the field repetitionFactor contained in the higher-layer parameter resourceMapping.
For the case of an SRS resource configured as periodic or semi-persistent by the higher-layer parameter resourceType, the SRS counter is given by






[bookmark: _Hlk500773276]for slots that satisfy . The periodicity  in slots and slot offset  are given in clause 6.4.1.4.4.

Table 6.4.1.4.3-1: SRS bandwidth configuration.
	

	

	

	

	


	
	

	

	

	

	

	

	

	


	0
	4
	1
	4
	1
	4
	1
	4
	1

	1
	8
	1
	4
	2
	4
	1
	4
	1

	2
	12
	1
	4
	3
	4
	1
	4
	1

	3
	16
	1
	4
	4
	4
	1
	4
	1

	4
	16
	1
	8
	2
	4
	2
	4
	1

	5
	20
	1
	4
	5
	4
	1
	4
	1

	6
	24
	1
	4
	6
	4
	1
	4
	1

	7
	24
	1
	12
	2
	4
	3
	4
	1

	8
	28
	1
	4
	7
	4
	1
	4
	1

	9
	32
	1
	16
	2
	8
	2
	4
	2

	10
	36
	1
	12
	3
	4
	3
	4
	1

	11
	40
	1
	20
	2
	4
	5
	4
	1

	12
	48
	1
	16
	3
	8
	2
	4
	2

	13
	48
	1
	24
	2
	12
	2
	4
	3

	14
	52
	1
	4
	13
	4
	1
	4
	1

	15
	56
	1
	28
	2
	4
	7
	4
	1

	16
	60
	1
	20
	3
	4
	5
	4
	1

	17
	64
	1
	32
	2
	16
	2
	4
	4

	18
	72
	1
	24
	3
	12
	2
	4
	3

	19
	72
	1
	36
	2
	12
	3
	4
	3

	20
	76
	1
	4
	19
	4
	1
	4
	1

	21
	80
	1
	40
	2
	20
	2
	4
	5

	22
	88
	1
	44
	2
	4
	11
	4
	1

	23
	96
	1
	32
	3
	16
	2
	4
	4

	24
	96
	1
	48
	2
	24
	2
	4
	6

	25
	104
	1
	52
	2
	4
	13
	4
	1

	26
	112
	1
	56
	2
	28
	2
	4
	7

	27
	120
	1
	60
	2
	20
	3
	4
	5

	28
	120
	1
	40
	3
	8
	5
	4
	2

	29
	120
	1
	24
	5
	12
	2
	4
	3

	30
	128
	1
	64
	2
	32
	2
	4
	8

	31
	128
	1
	64
	2
	16
	4
	4
	4

	32
	128
	1
	16
	8
	8
	2
	4
	2

	33
	132
	1
	44
	3
	4
	11
	4
	1

	34
	136
	1
	68
	2
	4
	17
	4
	1

	35
	144
	1
	72
	2
	36
	2
	4
	9

	36
	144
	1
	48
	3
	24
	2
	12
	2

	37
	144
	1
	48
	3
	16
	3
	4
	4

	38
	144
	1
	16
	9
	8
	2
	4
	2

	39
	152
	1
	76
	2
	4
	19
	4
	1

	40
	160
	1
	80
	2
	40
	2
	4
	10

	41
	160
	1
	80
	2
	20
	4
	4
	5

	42
	160
	1
	32
	5
	16
	2
	4
	4

	43
	168
	1
	84
	2
	28
	3
	4
	7

	44
	176
	1
	88
	2
	44
	2
	4
	11

	45
	184
	1
	92
	2
	4
	23
	4
	1

	46
	192
	1
	96
	2
	48
	2
	4
	12

	47
	192
	1
	96
	2
	24
	4
	4
	6

	48
	192
	1
	64
	3
	16
	4
	4
	4

	49
	192
	1
	24
	8
	8
	3
	4
	2

	50
	208
	1
	104
	2
	52
	2
	4
	13

	51
	216
	1
	108
	2
	36
	3
	4
	9

	52
	224
	1
	112
	2
	56
	2
	4
	14

	53
	240
	1
	120
	2
	60
	2
	4
	15

	54
	240
	1
	80
	3
	20
	4
	4
	5

	55
	240
	1
	48
	5
	16
	3
	8
	2

	56
	240
	1
	24
	10
	12
	2
	4
	3

	57
	256
	1
	128
	2
	64
	2
	4
	16

	58
	256
	1
	128
	2
	32
	4
	4
	8

	59
	256
	1
	16
	16
	8
	2
	4
	2

	60
	264
	1
	132
	2
	44
	3
	4
	11

	61
	272
	1
	136
	2
	68
	2
	4
	17

	62
	272
	1
	68
	4
	4
	17
	4
	1

	63
	272
	1
	16
	17
	8
	2
	4
	2







[bookmark: _Toc4163772]

7.4.1.5.3	Mapping to physical resources

For each CSI-RS configured, the UE shall assume the sequence  being mapped to resources elements  according to 
[image: ]
when the following conditions are fulfilled:
-	the resource element  is within the resource blocks occupied by the CSI-RS resource for which the UE is configured
The reference point for  is subcarrier 0 in common resource block 0.
The value of [image: ] is given by the higher-layer parameter density in the CSI-RS-ResourceMapping IE or the CSI-RS-CellMobility IE and the number of ports  is given by the higher-layer parameter nrofPorts.
The UE is not expected to receive CSI-RS and DM-RS on the same resource elements.


[bookmark: _Hlk494285052]The UE shall assume  for a non-zero-power CSI-RS where  is selected such that the power offset specified by the higher-layer parameter powerControlOffsetSS in the NZP-CSI-RS-Resource IE, if provided, is fulfilled.



The quantities , , , and  are given by Tables 7.4.1.5.3-1 to 7.4.1.5.3-6 where each  in a given row of Table 7.4.1.5.3-1 corresponds to a CDM group of size 1 (no CDM) or size 2, 4, or 8. The CDM type is provided by the higher layer parameter cdm-Type in the CSI-RS-ResourceMapping IE. The indices  and  index resource elements within a CDM group.
The time-domain locations  and  are provided by the higher-layer parameters firstOFDMSymbolInTimeDomain and firstOFDMSymbolInTimeDomain2, respectively, in the CSI-RS-ResourceMapping IE or the CSI-RS-ResourceConfigMobility IE and defined relative to the start of a slot.
[bookmark: _Hlk494448553][bookmark: _Hlk498073117]The frequency-domain location is given by a bitmap provided by the higher-layer parameter frequencyDomainAllocation in the CSI-RS-ResourceMapping IE or the CSI-RS-ResourceConfigMobility IE with the bitmap and value of  in Table 7.4.1.5.3-1 given by

-	,  for row 1 of Table 7.4.1.5.3-1

-	,  for row 2 of Table 7.4.1.5.3-1

-	,  for row 4 of Table 7.4.1.5.3-1

-	,  for all other cases


where  is the bit number of the  bit in the bitmap set to one, repeated across every  of the resource blocks configured for CSI-RS reception by the UE. The starting position and number of the resource blocks in which the UE shall assume that CSI-RS is transmitted are given by the higher-layer parameters freqBand and density in the CSI-RS-ResourceMapping IE for the bandwidth part given by the higher-layer parameter BWP-Id bwp-Id in the CSI-ResourceConfig IE or given by the higher-layer parameters nrofPRBs in the CSI-RS-CellMobility IE where the the startPRB given by csi-rs-MeasurementBW is relative to common resource block 0. 

[bookmark: _Hlk500920575]The UE shall assume that a CSI-RS is transmitted using antenna ports  numbered according to

	





where  is the sequence index provided by Tables 7.4.1.5.3-2 to 7.4.1.5.3-5,  is the CDM group size, and  is the number of CSI-RS ports. The CDM group index  given in Table 7.4.1.5.3-1 corresponds to the time/frequency locations  for a given row of the table. The CDM groups are numbered in order of increasing frequency domain allocation first and then increasing time domain allocation. For a CSI-RS resource configured as periodic or semi-persistent by the higher-layer parameter resourceType or configured by the higher-layer parameter CSI-RS-CellMobility, the UE shall assume that the CSI-RS is transmitted in slots satisfying




where the periodicity  (in slots) and slot offset  are obtained from the higher-layer parameter CSI-ResourcePeriodicityAndOffset or slotConfig. The UE shall assume that CSI-RS is transmitted in a candidate slot as described in clause 11.1 of [5, TS 38.213]. 
The UE may assume that antenna ports within a CSI-RS resource are quasi-colocated with QCL Type A, Type D (when applicable), and average gain.

Table 7.4.1.5.3-1: CSI-RS locations within a slot.
	Row
	Ports[image: ]
	Density [image: ]
	cdm-Type
	[image: ]
	CDM group index [image: ]
	[image: ]
	[image: ]

	1
	1
	3
	No CDM
	, , 
	0,0,0
	0
	0

	2
	1
	1, 0.5
	No CDM
	,
	0
	0
	0

	3
	2
	1, 0.5
	FD-CDM2
	,
	0
	0, 1
	0

	4
	4
	1
	FD-CDM2
	,
	0,1
	0, 1
	0

	5
	4
	1
	FD-CDM2
	,
	0,1
	0, 1
	0

	6
	8
	1
	FD-CDM2
	, , , 
	0,1,2,3
	0, 1
	0

	7
	8
	1
	FD-CDM2
	, ,, 
	0,1,2,3
	0, 1
	0

	8
	8
	1
	CDM4 (FD2,TD2)
	 , 
	0,1
	0, 1
	0, 1

	9
	12
	1
	FD-CDM2
	, , , ,, 
	0,1,2,3,4,5
	0, 1
	0

	10
	12
	1
	CDM4 (FD2,TD2)
	, , 
	0,1,2
	0, 1
	0, 1

	11
	16
	1, 0.5
	FD-CDM2
	, , , ,, , , 
	0,1,2,3,
4,5,6,7
	0, 1
	0

	12
	16
	1, 0.5
	CDM4 (FD2,TD2)
	, , , 
	0,1,2,3
	0, 1
	0, 1

	13
	24
	1, 0.5
	FD-CDM2
	, , , , , ,, , , , , 
	0,1,2,3,4,5,
6,7,8,9,10,11
	0, 1
	0

	14
	24
	1, 0.5
	CDM4 (FD2,TD2)
	, , , , , 
	0,1,2,3,4,5
	0, 1
	0, 1

	15
	24
	1, 0.5
	CDM8 (FD2,TD4)
	, , 
	0,1,2
	0, 1
	0, 1, 2, 3

	16
	32
	1, 0.5
	FD-CDM2
	, , , ,, , , , , , , , , , , 
	0,1,2,3,
4,5,6,7,
8,9,10,11,
12,13,14,15
	0, 1
	0

	17
	32
	1, 0.5
	CDM4 (FD2,TD2)
	, , , , , , , 
	0,1,2,3,4,5,6,7
	0, 1
	0, 1

	18
	32
	1, 0.5
	CDM8 (FD2,TD4)
	, , , 
	0,1,2,3
	0,1
	0,1, 2, 3





Table 7.4.1.5.3-2: The sequences  and  for cdm-Type equal to 'no CDM'.
	Index
	
	

	0
	1
	1





Table 7.4.1.5.3-3: The sequences  and  for cdm-Type equal to 'FD-CDM2'.
	Index
	
	

	0
	

	1

	1
	

	1





Table 7.4.1.5.3-4: The sequences  and  for cdm-Type equal to 'CDM4'.
	Index
	
	

	0
	

	


	1
	

	


	2
	

	


	3
	

	






Table 7.4.1.5.3-5: The sequences  and  for cdm-Type equal to 'CDM8'.
	Index
	
	

	0
	

	


	1
	

	


	2
	

	


	3
	

	


	4
	

	


	5
	

	


	6
	

	


	7
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