
SIB1
(Coreset 0)

Radha Krishna Ganti
Feb 2020



What is a Coreset?
• Coreset is a set of RE (in time and frequency) that is used to carry PDCH/DCI

• More about Coresets later
• Currently we focus on Coreset 0
• MIB (SSB) -----> SIB1



Presence of a Coreset-0

• Determined from MSB
• If Kssb <=23  (for FR1) or Kssb <=11 (for FR2)
• Coreset-0 is present

• Otherwise Coreset-0 is not present
• PDCCH-ConfigCommon will be used

• The SIB1 SCS information is also present in MIB 



Coreset 0
• Coreset 0 is the control information that is 

decoded after decoding SSB
• Coreset 0  contains the DCI which contains the  

location of SIB1.
• The location of Coreset 0 (in a cryptic manner) is 

provided in MIB 
• pdcch-ConfigSIB1

• ControlResourceSetZero (4 bits)
• SearchSpaceZero (4 bits)

• Once the MIB is decoded, based on the above IE, 
the UE has to 
• find location of coreset0
• decode coreset0 which has SIB1
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Conditional Presence Explanation 
InitialBWP-Only If SIB1 is broadcast the field is mandatory present in the PDCCH-ConfigCommon of the initial BWP (BWP#0) in 

ServingCellConfigCommon; it is absent in other BWPs and when sent in system information. If SIB1 is not broadcast and there is 
an SSB associated to the cell, the field is optionally present in the PDCCH-ConfigCommon of the initial BWP (BWP#0) in 
ServingCellConfigCommon (still with the same setting for all UEs);  it is absent in other BWPs. In other cases, the field is 
absent. 

OtherBWP This field is optionally present, Need R, if this BWP is not the initial DL BWP and pagingSearchSpace is configured in this BWP. 
Otherwise this field is not present. 

 

– PDCCH-ConfigSIB1 

The IE PDCCH-ConfigSIB1 is used to configure CORESET#0 and search space#0. 

PDCCH-ConfigSIB1 information element 

-- ASN1START 
-- TAG-PDCCH-CONFIGSIB1-START 
 
PDCCH-ConfigSIB1 ::=                SEQUENCE { 
    controlResourceSetZero              ControlResourceSetZero, 
    searchSpaceZero                     SearchSpaceZero 
} 
 
-- TAG-PDCCH-CONFIGSIB1-STOP 
-- ASN1STOP 

 

PDCCH-ConfigSIB1 field descriptions 
controlResourceSetZero 
Corresponds to the 4 MSB RMSI-PDCCH-Config in TS 38.213 [13], clause 13. Determines a common ControlResourceSet (CORESET) with ID #0. 
searchSpaceZero 
Corresponds to 4 LSB of RMSI-PDCCH-Config in TS 38.213 [13], clause 13. Determines a common search space with ID #0. 
 

– PDCCH-ServingCellConfig 

The IE PDCCH-ServingCellConfig is used to configure UE specific PDCCH parameters applicable across all bandwidth parts of a serving cell. 

PDCCH-ServingCellConfig information element 

-- ASN1START 
-- TAG-PDCCH-SERVINGCELLCONFIG-START 
 
PDCCH-ServingCellConfig ::=         SEQUENCE { 
    slotFormatIndicator                 SetupRelease { SlotFormatIndicator }                                OPTIONAL,   -- Need M 
    ... 
} 
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ControlResourceSetId information element 

-- ASN1START 
-- TAG-CONTROL-RESOURCE-SET-ID-START 
 
ControlResourceSetId ::=                INTEGER (0..maxNrofControlResourceSets-1) 
 
-- TAG-CONTROL-RESOURCE-SET-ID-STOP 
-- ASN1STOP 
 

– ControlResourceSetZero 

The IE ControlResourceSetZero is used to configure CORESET#0 of the initial BWP (see TS 38.213 [13], clause 13). 

ControlResourceSetZero information element 

-- ASN1START 
-- TAG-CONTROLRESOURCESETZERO-START 
 
ControlResourceSetZero ::=                  INTEGER (0..15) 
 
-- TAG-CONTROLRESOURCESETZERO-STOP 
-- ASN1STOP 
 

– CrossCarrierSchedulingConfig 

The IE CrossCarrierSchedulingConfig is used to specify the configuration when the cross-carrier scheduling is used in a cell. 

CrossCarrierSchedulingConfig information elements 

-- ASN1START 
 
CrossCarrierSchedulingConfig ::=        SEQUENCE { 
    schedulingCellInfo                      CHOICE { 
        own                                     SEQUENCE {                  -- No cross carrier scheduling 
            cif-Presence                            BOOLEAN 
        }, 
        other                                   SEQUENCE {                  -- Cross carrier scheduling 
            schedulingCellId                        ServCellIndex, 
            cif-InSchedulingCell                    INTEGER (1..7) 
        } 
    }, 
    ... 
} 
 
-- ASN1STOP 
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searchSpaceType 
Indicates whether this is a common search space (present) or a UE specific search space as well as DCI formats to monitor for. 
ue-Specific 
Configures this search space as UE specific search space (USS). The UE monitors the DCI format with CRC scrambled by C-RNTI, CS-RNTI (if configured), and SP-CSI-RNTI 
(if configured) 
 

Conditional Presence Explanation 
Setup This field is mandatory present upon creation of a new SearchSpace. It is optionally present, Need M, otherwise. 
SetupOnly This field is mandatory present upon creation of a new SearchSpace. It is absent otherwise. 
 

– SearchSpaceId 

The IE SearchSpaceId is used to identify Search Spaces. The ID space is used across the BWPs of a Serving Cell. The search space with the SearchSpaceId = 0 identifies the 
search space configured via PBCH (MIB) and in ServingCellConfigCommon (searchSpaceZero). The number of Search Spaces per BWP is limited to 10 including the common 
and UE specific Search Spaces. 

SearchSpaceId information element 

-- ASN1START 
-- TAG-SEARCHSPACEID-START 
 
SearchSpaceId ::=                   INTEGER (0..maxNrofSearchSpaces-1) 
 
-- TAG-SEARCHSPACEID-STOP 
-- ASN1STOP 
 

– SearchSpaceZero 

The IE SearchSpaceZero is used to configure SearchSpace#0 of the initial BWP (see TS 38.213 [13], clause 13). 

SearchSpaceZero information element 

-- ASN1START 
-- TAG-SEARCHSPACEZERO-START 
 
SearchSpaceZero ::=                 INTEGER (0..15) 
 
-- TAG-SEARCHSPACEZERO-STOP 
-- ASN1STOP 
 

– SecurityAlgorithmConfig 

The IE SecurityAlgorithmConfig is used to configure AS integrity protection algorithm and AS ciphering algorithm for SRBs and DRBs. 



MIB->pdcch-ConfigSIB1->ControlResourceSetZero (4 bits)
• 4 bits are used as index in tables 13-1 through 13-10  [38.213]

• See examples of tables in the next slide
• How do you choose the (correct) table?

• SCS of PBCH (you have just decoded it)
• SCS of PDCCH (MIB information)
• The frequency band

• Minimum BW supported is given per frequency band (corresponding to scs of PDCCH) in 
38.101-1 (and 38.101-2)
• You get the frequency band when the UE locks-on to SSB.
• See Table 5.3.5-1 in 38.101-1 (and 38.101-2)

Location of Coreset0 (partially)
38.213 [13]
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The offset in Tables 13-1 through 13-10 is defined with respect to the SCS of the CORESET for Type0-PDCCH CSS 
set, provided by subCarrierSpacingCommon, from the smallest RB index of the CORESET for Type0-PDCCH CSS set 
to the smallest RB index of the common RB overlapping with the first RB of the corresponding SS/PBCH block. In 
Tables 13-7, 13-8, and 13-10 SSBk  is defined in [4, TS 38.211].  

For the SS/PBCH block and CORESET multiplexing pattern 1, a UE monitors PDCCH in the Type0-PDCCH CSS set 
over two consecutive slots starting from slot 0n . For SS/PBCH block with index i , the UE determines an index of slot 

0n  as ¬ ¼( ) PP ,frame
slot0 mod2 NMiOn �+�=  located in a frame with system frame number (SFN) CSFN  satisfying 

02modSFNC =  if ¬ ¼( )¬ ¼ 02mod2 ,frame
slot =�+� PP NMiO  or in a frame with SFN satisfying 12modSFNC =  if 

¬ ¼( )¬ ¼ 12mod2 ,frame
slot =�+� PP NMiO . M  and O  are provided by Tables 13-11 and 13-12, and ^ `1,2,3 0,�P  based on 

the SCS for PDCCH receptions in the CORESET [4, TS 38.211]. The index for the first symbol of the CORESET in 
slot Cn  is the first symbol index provided by Tables 13-11 and 13-12. 

For the SS/PBCH block and CORESET multiplexing patterns 2 and 3, a UE monitors PDCCH in the Type0-PDCCH 
CSS set over one slot with Type0-PDCCH CSS set periodicity equal to the periodicity of SS/PBCH block. For the 
SS/PBCH block and CORESET multiplexing patterns 2 and 3, if the active DL BWP is the initial DL BWP, the UE is 
expected to be able to perform radio link monitoring, as described in Subclause 5, and measurements for radio resource 
management [10, TS 38.133] using a SS/PBCH block that provides a CORESET for Type0-PDCCH CSS set. For a 
SS/PBCH block with index i , the UE determines the slot index Cn  and CSFN  based on parameters provided by Tables 
13-13 through 13-15. 

Table 13-1: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set 
when {SS/PBCH block, PDCCH} SCS is {15, 15} kHz for frequency bands with minimum channel 

bandwidth 5 MHz or 10 MHz 

Index SS/PBCH block and CORESET 
multiplexing pattern  

Number of RBs 
CORESET
RBN  

Number of Symbols 
CORESET
symbN   Offset (RBs)  

0 1  24  2  0  
1 1  24  2  2  
2 1  24  2  4  
3 1  24  3  0  
4 1  24  3  2  
5 1  24  3  4  
6 1  48  1  12  
7 1  48  1  16  
8 1  48  2  12  
9 1  48  2  16  
10 1  48  3  12  
11 1  48  3  16  
12 1  96  1  38  
13 1  96  2  38  
14 1  96  3  38  
15 Reserved 
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Table 13-2: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set 
when {SS/PBCH block, PDCCH} SCS is {15, 30} kHz for frequency bands with minimum channel 

bandwidth 5 MHz or 10 MHz 

Index SS/PBCH block and CORESET 
multiplexing pattern  

Number of RBs 
CORESET
RBN  

Number of Symbols 
CORESET
symbN   Offset (RBs)  

0 1 24 2 5 
1 1 24 2 6 
2 1 24 2 7 
3 1 24 2 8 
4 1 24 3 5 
5 1 24 3 6 
6 1 24 3 7 
7 1 24 3 8 
8 1 48 1 18 
9 1 48 1 20 

10 1 48 2 18 
11 1 48 2 20 
12 1 48 3 18 
13 1 48 3 20 
14 Reserved 
15 Reserved 

 

Table 13-3: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set 
when {SS/PBCH block, PDCCH} SCS is {30, 15} kHz for frequency bands with minimum channel 

bandwidth 5 MHz or 10 MHz 

Index SS/PBCH block and CORESET 
multiplexing pattern  

Number of RBs 
CORESET
RBN  

Number of Symbols 
CORESET
symbN   Offset (RBs)  

0 1 48 1 2 
1 1 48 1 6 
2 1 48 2 2 
3 1 48 2 6 
4 1 48 3 2 
5 1 48 3 6 
6 1 96 1 28 
7 1 96 2 28 
8 1 96 3 28 
9 Reserved 
10 Reserved 
11 Reserved 
12 Reserved 
13 Reserved 
14 Reserved 
15 Reserved 
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Table 13-2: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set 
when {SS/PBCH block, PDCCH} SCS is {15, 30} kHz for frequency bands with minimum channel 

bandwidth 5 MHz or 10 MHz 

Index SS/PBCH block and CORESET 
multiplexing pattern  

Number of RBs 
CORESET
RBN  

Number of Symbols 
CORESET
symbN   Offset (RBs)  

0 1 24 2 5 
1 1 24 2 6 
2 1 24 2 7 
3 1 24 2 8 
4 1 24 3 5 
5 1 24 3 6 
6 1 24 3 7 
7 1 24 3 8 
8 1 48 1 18 
9 1 48 1 20 

10 1 48 2 18 
11 1 48 2 20 
12 1 48 3 18 
13 1 48 3 20 
14 Reserved 
15 Reserved 

 

Table 13-3: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set 
when {SS/PBCH block, PDCCH} SCS is {30, 15} kHz for frequency bands with minimum channel 

bandwidth 5 MHz or 10 MHz 

Index SS/PBCH block and CORESET 
multiplexing pattern  

Number of RBs 
CORESET
RBN  

Number of Symbols 
CORESET
symbN   Offset (RBs)  

0 1 48 1 2 
1 1 48 1 6 
2 1 48 2 2 
3 1 48 2 6 
4 1 48 3 2 
5 1 48 3 6 
6 1 96 1 28 
7 1 96 2 28 
8 1 96 3 28 
9 Reserved 
10 Reserved 
11 Reserved 
12 Reserved 
13 Reserved 
14 Reserved 
15 Reserved 
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Table 13-4: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set 
when {SS/PBCH block, PDCCH} SCS is {30, 30} kHz for frequency bands with minimum channel 

bandwidth 5 MHz or 10 MHz 

Index SS/PBCH block and CORESET 
multiplexing pattern  

Number of RBs 
CORESET
RBN  

Number of Symbols 
CORESET
symbN   Offset (RBs)  

0 1  24 2 0 
1 1  24 2 1 
2 1  24 2 2 
3 1  24 2 3 
4 1  24 2 4 
5 1  24 3 0 
6 1  24 3 1 
7 1  24 3 2 
8 1  24 3 3 
9 1  24 3 4 
10 1  48 1 12 
11 1  48 1 14 
12 1  48 1 16 
13 1  48 2 12 
14 1  48 2 14 
15 1  48 2 16 

 

Table 13-5: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set 
when {SS/PBCH block, PDCCH} SCS is {30, 15} kHz for frequency bands with minimum channel 

bandwidth 40MHz 

Index SS/PBCH block and CORESET 
multiplexing pattern  

Number of RBs 
CORESET
RBN  

Number of Symbols 
CORESET
symbN   

Offset (RBs)  

0 1 48 1 4 
1 1 48 2 4 
2 1 48 3 4 
3 1 96 1 0 
4 1 96 1 56 
5 1 96 2 0 
6 1 96 2 56 
7 1 96 3 0 
8 1 96 3 56 
9 Reserved 
10 Reserved 
11 Reserved 
12 Reserved 
13 Reserved 
14 Reserved 
15 Reserved 
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Table 13-6: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set 
when {SS/PBCH block, PDCCH} SCS is {30, 30} kHz for frequency bands with minimum channel 

bandwidth 40MHz 

Index SS/PBCH block and CORESET 
multiplexing pattern  

Number of RBs 
CORESET
RBN  

Number of Symbols 
CORESET
symbN   Offset (RBs)  

0 1 24 2 0 
1 1 24 2 4 
2 1 24 3 0 
3 1 24 3 4 
4 1 48 1 0 
5 1 48 1 28 
6 1 48 2 0 
7 1 48 2 28 
8 1 48 3 0 
9 1 48 3 28 
10 Reserved 
11 Reserved 
12 Reserved 
13 Reserved 
14 Reserved 
15 Reserved 

 

Table 13-7: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set 
when {SS/PBCH block, PDCCH} SCS is {120, 60} kHz 

Index SS/PBCH block and CORESET 
multiplexing pattern  

Number of RBs 
CORESET
RBN  

Number of 
Symbols CORESET

symbN   Offset (RBs)  

0 1  48 1 0 
1 1  48 1 8 
2 1  48 2 0 
3 1  48 2 8 
4 1  48 3 0 
5 1  48 3 8 
6 1  96 1 28 
7 1  96 2 28 

8 2 48 1 
-41 if 0SSB =k   

-42 if 0SSB !k   
9 2  48 1 49  

10 2  96  1 
-41 if 0SSB =k  

-42 if 0SSB !k  
11 2  96  1  97  
12 Reserved 
13 Reserved 
14 Reserved 
15 Reserved 

 

38.213



SSB SCS (KHz) PDCCH SCS (KHz) Minimum BW (MHz) Table #  in 38.213

15 15 5 or 10 13-1 

15 30 5 or 10 13-2

30 15 5 or 10 13-3

30 30 5 or 10 13-4

30 15 40 13-5

30 30 40 13-6

120 60 ----- 13-7

120 120 ---- 13-8

240 60 ---- 13-9

240 120 ---- 13-10

For example,
Band 78,
SSB SCS =30
PDCCH =30

Minimum BW from 
38.101-1 is 10

Summary of the SCS, Minimum BW and table #



• From the previous procedure, the size of the coreset and its relative location can be found out.

• Example:
• 30 KHz SCS for both SSB and PDCCH, Band n78
• ControlResourceSetZero = 4 (from MIB)

• Table 13.4, row index =4
• So the coreset has 24 RB and spans 2 symbols. 
• It is at an offset of 4 RBs from SSB
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Table 13-4: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set 
when {SS/PBCH block, PDCCH} SCS is {30, 30} kHz for frequency bands with minimum channel 

bandwidth 5 MHz or 10 MHz 

Index SS/PBCH block and CORESET 
multiplexing pattern  

Number of RBs 
CORESET
RBN  

Number of Symbols 
CORESET
symbN   Offset (RBs)  

0 1  24 2 0 
1 1  24 2 1 
2 1  24 2 2 
3 1  24 2 3 
4 1  24 2 4 
5 1  24 3 0 
6 1  24 3 1 
7 1  24 3 2 
8 1  24 3 3 
9 1  24 3 4 
10 1  48 1 12 
11 1  48 1 14 
12 1  48 1 16 
13 1  48 2 12 
14 1  48 2 14 
15 1  48 2 16 

 

Table 13-5: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set 
when {SS/PBCH block, PDCCH} SCS is {30, 15} kHz for frequency bands with minimum channel 

bandwidth 40MHz 

Index SS/PBCH block and CORESET 
multiplexing pattern  

Number of RBs 
CORESET
RBN  

Number of Symbols 
CORESET
symbN   

Offset (RBs)  

0 1 48 1 4 
1 1 48 2 4 
2 1 48 3 4 
3 1 96 1 0 
4 1 96 1 56 
5 1 96 2 0 
6 1 96 2 56 
7 1 96 3 0 
8 1 96 3 56 
9 Reserved 
10 Reserved 
11 Reserved 
12 Reserved 
13 Reserved 
14 Reserved 
15 Reserved 

 

Point A

 

3GPP 

3GPP TS 38.211 V15.4.0 (2018-12) 93 Release 15 

 ( ) ( ) ( )( ) 2mod47 ixixix ++ +  

and 

 ( ) ( ) ( ) ( ) ( ) ( ) ( )> @ > @01101110123456  xxxxxxx  

7.4.2.2.2 Mapping to physical resources 

Mapping to physical resources is described in clause 7.4.3. 

7.4.2.3 Secondary synchronization signal 

7.4.2.3.1 Sequence generation 

The sequence )(SSS nd  for the secondary synchronization signal is defined by  

( ) ( )( )> @ ( )( )> @

1270
112mod

5
112

15

127mod21127mod21

(1)
ID1

(2)
ID

(1)
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0

1100SSS

�d
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n
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where 

 
( ) ( ) ( )( )
( ) ( ) ( )( ) 2mod17

2mod47
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++ +
 

and 

 
( ) ( ) ( ) ( ) ( ) ( ) ( )> @ > @
( ) ( ) ( ) ( ) ( ) ( ) ( )> @ > @10000000123456

10000000123456

1111111

0000000

 
 

xxxxxxx
xxxxxxx

 

7.4.2.3.2 Mapping to physical resources 

Mapping to physical resources is described in clause 7.4.3. 

7.4.3 SS/PBCH block  
7.4.3.1 Time-frequency structure of an SS/PBCH block 

In the time domain, an SS/PBCH block consists of 4 OFDM symbols, numbered in increasing order from 0 to 3 within 
the SS/PBCH block, where PSS, SSS, and PBCH with associated DM-RS are mapped to symbols as given by Table 
7.4.3.1-1.  

In the frequency domain, an SS/PBCH block consists of 240 contiguous subcarriers with the subcarriers numbered in 
increasing order from 0 to 239 within the SS/PBCH block. The quantities k  and l  represent the frequency and time 
indices, respectively, within one SS/PBCH block. The UE may assume that the complex-valued symbols corresponding 
to resource elements denoted as 'Set to 0' in Table 7.4.3.1-1 are set to zero. The quantity v  in Table 7.4.3.1-1 is given 
by 𝑣 ൌ 𝑁ID

cell mod 4. The quantity SSBk  is the subcarrier offset from subcarrier 0 in common resource block 𝑁CRB
SSB to 

subcarrier 0 of the SS/PBCH block, where 𝑁CRB
SSB is obtained from the higher-layer parameter offsetToPointA and the 4 

least significant bits of SSBk  are given by the higher-layer parameter ssb-SubcarrierOffset and for SS/PBCH block type 
A the most significant bit of SSBk  is given by 5+Aa  in the PBCH payload as defined in subclause 7.1.1 of [4, TS 
38.212]. If ssb-SubcarrierOffset is not provided, 𝑘SSB is derived from the frequency difference between the SS/PBCH 
block and Point A. 

The UE may assume that the complex-valued symbols corresponding to resource elements that are part of a common 
resource block partially or fully overlapping with an SS/PBCH block and not used for SS/PBCH transmission are set to 
zero in the OFDM symbols partially or fully overlapping with OFDM symbols where SS/PBCH is transmitted.  
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 ( ) ( ) ( )( ) 2mod47 ixixix ++ +  

and 

 ( ) ( ) ( ) ( ) ( ) ( ) ( )> @ > @01101110123456  xxxxxxx  

7.4.2.2.2 Mapping to physical resources 

Mapping to physical resources is described in clause 7.4.3. 

7.4.2.3 Secondary synchronization signal 

7.4.2.3.1 Sequence generation 

The sequence )(SSS nd  for the secondary synchronization signal is defined by  

( ) ( )( )> @ ( )( )> @

1270
112mod

5
112

15

127mod21127mod21

(1)
ID1

(2)
ID

(1)
ID

0

1100SSS

�d

 

+
»
»
¼

»

«
«
¬

«
 

+�+� 

n
Nm

N
N

m

mnxmnxnd

 

where 

 
( ) ( ) ( )( )
( ) ( ) ( )( ) 2mod17

2mod47

111

000

ixixix
ixixix

++ +

++ +
 

and 

 
( ) ( ) ( ) ( ) ( ) ( ) ( )> @ > @
( ) ( ) ( ) ( ) ( ) ( ) ( )> @ > @10000000123456

10000000123456

1111111

0000000

 
 

xxxxxxx
xxxxxxx

 

7.4.2.3.2 Mapping to physical resources 

Mapping to physical resources is described in clause 7.4.3. 

7.4.3 SS/PBCH block  
7.4.3.1 Time-frequency structure of an SS/PBCH block 

In the time domain, an SS/PBCH block consists of 4 OFDM symbols, numbered in increasing order from 0 to 3 within 
the SS/PBCH block, where PSS, SSS, and PBCH with associated DM-RS are mapped to symbols as given by Table 
7.4.3.1-1.  

In the frequency domain, an SS/PBCH block consists of 240 contiguous subcarriers with the subcarriers numbered in 
increasing order from 0 to 239 within the SS/PBCH block. The quantities k  and l  represent the frequency and time 
indices, respectively, within one SS/PBCH block. The UE may assume that the complex-valued symbols corresponding 
to resource elements denoted as 'Set to 0' in Table 7.4.3.1-1 are set to zero. The quantity v  in Table 7.4.3.1-1 is given 
by 𝑣 ൌ 𝑁ID

cell mod 4. The quantity SSBk  is the subcarrier offset from subcarrier 0 in common resource block 𝑁CRB
SSB to 

subcarrier 0 of the SS/PBCH block, where 𝑁CRB
SSB is obtained from the higher-layer parameter offsetToPointA and the 4 

least significant bits of SSBk  are given by the higher-layer parameter ssb-SubcarrierOffset and for SS/PBCH block type 
A the most significant bit of SSBk  is given by 5+Aa  in the PBCH payload as defined in subclause 7.1.1 of [4, TS 
38.212]. If ssb-SubcarrierOffset is not provided, 𝑘SSB is derived from the frequency difference between the SS/PBCH 
block and Point A. 

The UE may assume that the complex-valued symbols corresponding to resource elements that are part of a common 
resource block partially or fully overlapping with an SS/PBCH block and not used for SS/PBCH transmission are set to 
zero in the OFDM symbols partially or fully overlapping with OFDM symbols where SS/PBCH is transmitted.  

Measured in terms of
15 KHz for FR1
60 KHz for FR2

kSSB

SS Block

Frequency

240 RE

Coreset 0

Offset
In terms of 

subCarrierSpacingCommon
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The offset in Tables 13-1 through 13-10 is defined with respect to the SCS of the CORESET for Type0-PDCCH CSS 
set, provided by subCarrierSpacingCommon, from the smallest RB index of the CORESET for Type0-PDCCH CSS set 
to the smallest RB index of the common RB overlapping with the first RB of the corresponding SS/PBCH block. In 
Tables 13-7, 13-8, and 13-10 SSBk  is defined in [4, TS 38.211].  

For the SS/PBCH block and CORESET multiplexing pattern 1, a UE monitors PDCCH in the Type0-PDCCH CSS set 
over two consecutive slots starting from slot 0n . For SS/PBCH block with index i , the UE determines an index of slot 

0n  as ¬ ¼( ) PP ,frame
slot0 mod2 NMiOn �+�=  located in a frame with system frame number (SFN) CSFN  satisfying 

02modSFNC =  if ¬ ¼( )¬ ¼ 02mod2 ,frame
slot =�+� PP NMiO  or in a frame with SFN satisfying 12modSFNC =  if 

¬ ¼( )¬ ¼ 12mod2 ,frame
slot =�+� PP NMiO . M  and O  are provided by Tables 13-11 and 13-12, and ^ `1,2,3 0,�P  based on 

the SCS for PDCCH receptions in the CORESET [4, TS 38.211]. The index for the first symbol of the CORESET in 
slot Cn  is the first symbol index provided by Tables 13-11 and 13-12. 

For the SS/PBCH block and CORESET multiplexing patterns 2 and 3, a UE monitors PDCCH in the Type0-PDCCH 
CSS set over one slot with Type0-PDCCH CSS set periodicity equal to the periodicity of SS/PBCH block. For the 
SS/PBCH block and CORESET multiplexing patterns 2 and 3, if the active DL BWP is the initial DL BWP, the UE is 
expected to be able to perform radio link monitoring, as described in Subclause 5, and measurements for radio resource 
management [10, TS 38.133] using a SS/PBCH block that provides a CORESET for Type0-PDCCH CSS set. For a 
SS/PBCH block with index i , the UE determines the slot index Cn  and CSFN  based on parameters provided by Tables 
13-13 through 13-15. 

Table 13-1: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set 
when {SS/PBCH block, PDCCH} SCS is {15, 15} kHz for frequency bands with minimum channel 

bandwidth 5 MHz or 10 MHz 

Index SS/PBCH block and CORESET 
multiplexing pattern  

Number of RBs 
CORESET
RBN  

Number of Symbols 
CORESET
symbN   Offset (RBs)  

0 1  24  2  0  
1 1  24  2  2  
2 1  24  2  4  
3 1  24  3  0  
4 1  24  3  2  
5 1  24  3  4  
6 1  48  1  12  
7 1  48  1  16  
8 1  48  2  12  
9 1  48  2  16  
10 1  48  3  12  
11 1  48  3  16  
12 1  96  1  38  
13 1  96  2  38  
14 1  96  3  38  
15 Reserved 
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From:https://www.sharetechnote.co
m/html/5G/5G_CommonSearchSpac
e_Type0_PDCCH.html

SSB/PDCCH SCS = 
{30,30}, Index 10 in Table 
13-4



From:https://www.sharetechnote.com
/html/5G/5G_CommonSearchSpace_Ty
pe0_PDCCH.html



From:https://www.sharetechnote.com
/html/5G/5G_CommonSearchSpace_Ty
pe0_PDCCH.html



Time location

• From the previous table we also find the 
value of
• Coresetmultiplexingpattern

• From the value of 
Coresetmultiplexingpattern, and 
frequency range (Fr1/Fr2) we choose a 
table from 13-11 to 13-15
• The index is chosen from the other 4 bits
• SearchSpaceZero

• From this table, we can derive the slot 
locations and other parameters (next 
slide)
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Table 13-10: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space 
set when {SS/PBCH block, PDCCH} SCS is {240, 120} kHz 

Index SS/PBCH block and CORESET 
multiplexing pattern  

Number of RBs 
CORESET
RBN  

Number of 
Symbols 

CORESET
symbN   

Offset (RBs)  

0 1 48 1 0 
1 1 48 1 8 
2 1 48 2 0 
3 1 48 2 8 

4 2 24  1 
-41 if 0SSB =k   

-42 if 0SSB !k  
5 2 24  1 25  

6 2 48 1 
-41 if 0SSB =k   

-42 if 0SSB !k  
7 2 48 1 49 
8 Reserved 
9 Reserved 

10 Reserved 
11 Reserved 
12 Reserved 
13 Reserved 
14 Reserved 
15 Reserved 

 

Table 13-11: Parameters for PDCCH monitoring occasions for Type0-PDCCH CSS set - SS/PBCH 
block and CORESET multiplexing pattern 1 and FR1 

Index O  Number of search space sets per 
slot M  First symbol index 

0 0 1 1 0 

1 0 2 1/2 {0, if i  is even}, { CORESET
symbN , if i  is odd} 

2 2 1 1 0 

3 2 2 1/2 {0, if i  is even}, { CORESET
symbN , if i  is odd} 

4 5 1 1 0 

5 5 2 1/2 {0, if i  is even}, { CORESET
symbN , if i  is odd} 

6 7 1 1 0 

7 7 2 1/2 {0, if i  is even}, { CORESET
symbN , if i  is odd} 

8 0 1 2 0 
9 5 1 2 0 

10 0 1 1 1 
11 0 1 1 2 
12 2 1 1 1 
13 2 1 1 2 
14 5 1 1 1 
15 5 1 1 2 

 

Example table

i: SSB block index

38.213 [13]



Slot # of Coreset 0 (Multiplexing pattern =1)

• Two consecutive slots starting at slot index n0
• UE monitors both of these slots. BS need not send the SIB1 in both.

• For SSBlock with index i
• The SFN index is 
• Even frames if 

• Odd frame if       

• The index of the starting symbol in a slot is provided in the table 
(previous slide)
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The offset in Tables 13-1 through 13-10 is defined with respect to the SCS of the CORESET for Type0-PDCCH CSS 
set, provided by subCarrierSpacingCommon, from the smallest RB index of the CORESET for Type0-PDCCH CSS set 
to the smallest RB index of the common RB overlapping with the first RB of the corresponding SS/PBCH block. In 
Tables 13-7, 13-8, and 13-10 SSBk  is defined in [4, TS 38.211].  

For the SS/PBCH block and CORESET multiplexing pattern 1, a UE monitors PDCCH in the Type0-PDCCH CSS set 
over two consecutive slots starting from slot 0n . For SS/PBCH block with index i , the UE determines an index of slot 

0n  as ¬ ¼( ) PP ,frame
slot0 mod2 NMiOn �+�=  located in a frame with system frame number (SFN) CSFN  satisfying 

02modSFNC =  if ¬ ¼( )¬ ¼ 02mod2 ,frame
slot =�+� PP NMiO  or in a frame with SFN satisfying 12modSFNC =  if 

¬ ¼( )¬ ¼ 12mod2 ,frame
slot =�+� PP NMiO . M  and O  are provided by Tables 13-11 and 13-12, and ^ `1,2,3 0,�P  based on 

the SCS for PDCCH receptions in the CORESET [4, TS 38.211]. The index for the first symbol of the CORESET in 
slot Cn  is the first symbol index provided by Tables 13-11 and 13-12. 

For the SS/PBCH block and CORESET multiplexing patterns 2 and 3, a UE monitors PDCCH in the Type0-PDCCH 
CSS set over one slot with Type0-PDCCH CSS set periodicity equal to the periodicity of SS/PBCH block. For the 
SS/PBCH block and CORESET multiplexing patterns 2 and 3, if the active DL BWP is the initial DL BWP, the UE is 
expected to be able to perform radio link monitoring, as described in Subclause 5, and measurements for radio resource 
management [10, TS 38.133] using a SS/PBCH block that provides a CORESET for Type0-PDCCH CSS set. For a 
SS/PBCH block with index i , the UE determines the slot index Cn  and CSFN  based on parameters provided by Tables 
13-13 through 13-15. 

Table 13-1: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set 
when {SS/PBCH block, PDCCH} SCS is {15, 15} kHz for frequency bands with minimum channel 

bandwidth 5 MHz or 10 MHz 

Index SS/PBCH block and CORESET 
multiplexing pattern  

Number of RBs 
CORESET
RBN  

Number of Symbols 
CORESET
symbN   Offset (RBs)  

0 1  24  2  0  
1 1  24  2  2  
2 1  24  2  4  
3 1  24  3  0  
4 1  24  3  2  
5 1  24  3  4  
6 1  48  1  12  
7 1  48  1  16  
8 1  48  2  12  
9 1  48  2  16  
10 1  48  3  12  
11 1  48  3  16  
12 1  96  1  38  
13 1  96  2  38  
14 1  96  3  38  
15 Reserved 
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The offset in Tables 13-1 through 13-10 is defined with respect to the SCS of the CORESET for Type0-PDCCH CSS 
set, provided by subCarrierSpacingCommon, from the smallest RB index of the CORESET for Type0-PDCCH CSS set 
to the smallest RB index of the common RB overlapping with the first RB of the corresponding SS/PBCH block. In 
Tables 13-7, 13-8, and 13-10 SSBk  is defined in [4, TS 38.211].  

For the SS/PBCH block and CORESET multiplexing pattern 1, a UE monitors PDCCH in the Type0-PDCCH CSS set 
over two consecutive slots starting from slot 0n . For SS/PBCH block with index i , the UE determines an index of slot 

0n  as ¬ ¼( ) PP ,frame
slot0 mod2 NMiOn �+�=  located in a frame with system frame number (SFN) CSFN  satisfying 

02modSFNC =  if ¬ ¼( )¬ ¼ 02mod2 ,frame
slot =�+� PP NMiO  or in a frame with SFN satisfying 12modSFNC =  if 

¬ ¼( )¬ ¼ 12mod2 ,frame
slot =�+� PP NMiO . M  and O  are provided by Tables 13-11 and 13-12, and ^ `1,2,3 0,�P  based on 

the SCS for PDCCH receptions in the CORESET [4, TS 38.211]. The index for the first symbol of the CORESET in 
slot Cn  is the first symbol index provided by Tables 13-11 and 13-12. 

For the SS/PBCH block and CORESET multiplexing patterns 2 and 3, a UE monitors PDCCH in the Type0-PDCCH 
CSS set over one slot with Type0-PDCCH CSS set periodicity equal to the periodicity of SS/PBCH block. For the 
SS/PBCH block and CORESET multiplexing patterns 2 and 3, if the active DL BWP is the initial DL BWP, the UE is 
expected to be able to perform radio link monitoring, as described in Subclause 5, and measurements for radio resource 
management [10, TS 38.133] using a SS/PBCH block that provides a CORESET for Type0-PDCCH CSS set. For a 
SS/PBCH block with index i , the UE determines the slot index Cn  and CSFN  based on parameters provided by Tables 
13-13 through 13-15. 

Table 13-1: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set 
when {SS/PBCH block, PDCCH} SCS is {15, 15} kHz for frequency bands with minimum channel 

bandwidth 5 MHz or 10 MHz 

Index SS/PBCH block and CORESET 
multiplexing pattern  

Number of RBs 
CORESET
RBN  

Number of Symbols 
CORESET
symbN   Offset (RBs)  

0 1  24  2  0  
1 1  24  2  2  
2 1  24  2  4  
3 1  24  3  0  
4 1  24  3  2  
5 1  24  3  4  
6 1  48  1  12  
7 1  48  1  16  
8 1  48  2  12  
9 1  48  2  16  
10 1  48  3  12  
11 1  48  3  16  
12 1  96  1  38  
13 1  96  2  38  
14 1  96  3  38  
15 Reserved 
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The offset in Tables 13-1 through 13-10 is defined with respect to the SCS of the CORESET for Type0-PDCCH CSS 
set, provided by subCarrierSpacingCommon, from the smallest RB index of the CORESET for Type0-PDCCH CSS set 
to the smallest RB index of the common RB overlapping with the first RB of the corresponding SS/PBCH block. In 
Tables 13-7, 13-8, and 13-10 SSBk  is defined in [4, TS 38.211].  

For the SS/PBCH block and CORESET multiplexing pattern 1, a UE monitors PDCCH in the Type0-PDCCH CSS set 
over two consecutive slots starting from slot 0n . For SS/PBCH block with index i , the UE determines an index of slot 

0n  as ¬ ¼( ) PP ,frame
slot0 mod2 NMiOn �+�=  located in a frame with system frame number (SFN) CSFN  satisfying 

02modSFNC =  if ¬ ¼( )¬ ¼ 02mod2 ,frame
slot =�+� PP NMiO  or in a frame with SFN satisfying 12modSFNC =  if 

¬ ¼( )¬ ¼ 12mod2 ,frame
slot =�+� PP NMiO . M  and O  are provided by Tables 13-11 and 13-12, and ^ `1,2,3 0,�P  based on 

the SCS for PDCCH receptions in the CORESET [4, TS 38.211]. The index for the first symbol of the CORESET in 
slot Cn  is the first symbol index provided by Tables 13-11 and 13-12. 

For the SS/PBCH block and CORESET multiplexing patterns 2 and 3, a UE monitors PDCCH in the Type0-PDCCH 
CSS set over one slot with Type0-PDCCH CSS set periodicity equal to the periodicity of SS/PBCH block. For the 
SS/PBCH block and CORESET multiplexing patterns 2 and 3, if the active DL BWP is the initial DL BWP, the UE is 
expected to be able to perform radio link monitoring, as described in Subclause 5, and measurements for radio resource 
management [10, TS 38.133] using a SS/PBCH block that provides a CORESET for Type0-PDCCH CSS set. For a 
SS/PBCH block with index i , the UE determines the slot index Cn  and CSFN  based on parameters provided by Tables 
13-13 through 13-15. 

Table 13-1: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set 
when {SS/PBCH block, PDCCH} SCS is {15, 15} kHz for frequency bands with minimum channel 

bandwidth 5 MHz or 10 MHz 

Index SS/PBCH block and CORESET 
multiplexing pattern  

Number of RBs 
CORESET
RBN  

Number of Symbols 
CORESET
symbN   Offset (RBs)  

0 1  24  2  0  
1 1  24  2  2  
2 1  24  2  4  
3 1  24  3  0  
4 1  24  3  2  
5 1  24  3  4  
6 1  48  1  12  
7 1  48  1  16  
8 1  48  2  12  
9 1  48  2  16  
10 1  48  3  12  
11 1  48  3  16  
12 1  96  1  38  
13 1  96  2  38  
14 1  96  3  38  
15 Reserved 

 

From the table 
(see previous 

slide)
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Example (with SSB) 3.5 GHz 
Assumptions
Lmax = 8 (Assume all of them are 
there)
First half frame
Periodicity of 10ms
SearchSpaceZero =0
Controlreourceset =0

SLOTS in which SSB is present: 0, 1, 2, 3 (Two instances in each slot)
ControlResourceSet = 0 à 24 RB and 2 symbols and multiplexing pattern =1;
SearchSpaceZero = 0 è M=1, O=0  and starting symbol = 0
è N0 = (0+i)mod14 è N0 = i.
è Floor(i/14)mod 2 =0 è Even SFN.

So SIB1 will be there in Slots 0,1,2,3,4,5,6,7,8 (possible locations) and Even SF.

Red: SSB
Blue: SIB1



Coreset0 has the control information for SIB1

• SIB1 is in PDSCH
• Coreset0 (PDCCH) provides the location of SIB1 in PDSCH



Slot # of Coreset 0 (Multiplexing pattern =2,3)

• One slot
• Periodicity equals the 

periodicity of the SS block
• Slot (nc) and SFN provided in 

the table itself
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Table 13-14: PDCCH monitoring occasions for Type0-PDCCH CSS set - SS/PBCH block and 
CORESET multiplexing pattern 2 and {SS/PBCH block, PDCCH} SCS {240, 120} kHz  

Index PDCCH monitoring occasions 
(SFN and slot number) 

First symbol index 
(k = 0, 1, …, 7) 

0 
iSSB,C SFNSFN =  

inn SSB,C =  or 1SSB,C �= inn  

0, 1, 2, 3, 0, 1 in ki 8= , 18 += ki , 28 += ki , 38 += ki , 

68 += ki , 78 += ki  ( inn SSB,C = ) 

12, 13 in 48 += ki , 58 += ki  ( 1SSB,C �= inn ) 

1 Reserved 
2 Reserved 
3 Reserved 
4 Reserved 
5 Reserved 
6 Reserved 
7 Reserved 
8 Reserved 
9 Reserved 

10 Reserved 
11 Reserved 
12 Reserved 
13 Reserved 
14 Reserved 
15 Reserved 

 

Table 13-15: PDCCH monitoring occasions for Type0-PDCCH CSS set - SS/PBCH block and 
CORESET multiplexing pattern 3 and {SS/PBCH block, PDCCH} SCS {120, 120} kHz  

Index PDCCH monitoring occasions (SFN and slot number) First symbol index 
(k = 0, 1, … 15) 

0 
iSSB,C SFNSFN =  

inn SSB,C =   
4, 8, 2, 6 in 

ki 4= , 14 += ki , 24 += ki , 34 += ki  
1 Reserved 
2 Reserved 
3 Reserved 
4 Reserved 
5 Reserved 
6 Reserved 
7 Reserved 
8 Reserved 
9 Reserved 
10 Reserved 
11 Reserved 
12 Reserved 
13 Reserved 
14 Reserved 
15 Reserved 

 

If a UE detects a first SS/PBCH block and determines that a CORESET for Type0-PDCCH CSS set is not present, and 
for 2924 SSB dd k  for FR1 or for 1312 SSB dd k  for FR2, the UE may determine the nearest (in the corresponding 
frequency direction) global synchronization channel number (GSCN) of a second SS/PBCH block having a CORESET 
for an associated Type0-PDCCH CSS set as Offset

GSCN
Reference
GSCN NN + . Reference

GSCNN  is the GSCN of the first SS/PBCH block and 
Offset
GSCNN  is a GSCN offset provided by Table 13-16 for FR1 and Table 13-17 for FR2. If the UE detects the second 

SS/PBCH block and the second SS/PBCH block does not provide a CORESET for Type0-PDCCH CSS set, as 
described in Subclause 4.1, the UE may ignore the information related to GSCN of SS/PBCH block locations for 
performing cell search. 

If a UE detects a SS/PBCH block and determines that a CORESET for Type0-PDCCH CSS set is not present, and for 
31SSB =k  for FR1 or for 15SSB =k  for FR2, the UE determines that there is no SS/PBCH block having an associated 

Example
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What information is there in SIB1?

• Cell specific SIB (System information block)
• Has information about PRACH 
• Has information about other important System parameters (SI messages)
• See next slides.



Periodicity

• DL-SCH channel
• SIB1 is transmitted with a periodicity of 160 ms.
• Variable transmission repetition periodicity within 160 ms as specified in TS 

38.213 [13], clause 13 

• Transmitted in PDSCH
• The scheduling of which is done in Coreset0.

• Format 1-0 (more about it later, when we do control channel)

38.331 [5.2]



SIB1

• MIB and SIB1 are called the Minimum System Information
• SIB1 is in the PDSCH
• Scheduled by DCI 1-0 in Coreset 0

• Transmitted every 20 ms in FR1
• Contains critical cell information  and also information for other SIBs.



Contents of SIB1
• Cell selection information
• Cell access related information
• Connection establishment failure
• Si-scheduling info
• Serving cell Config Common
• IMS Emergency Support Flag
• eCall Over IMS Support Flag
• UE -Timer and Constants
• UAC-Barring Information
• Use Full Resume ID Flag



 

3GPP 

Release 15 146 3GPP TS 38.331 V15.4.0 (2018-12) 
SIB1 message 

-- ASN1START 
-- TAG-SIB1-START 
 
SIB1 ::=        SEQUENCE { 
    cellSelectionInfo                   SEQUENCE { 
        q-RxLevMin                          Q-RxLevMin, 
        q-RxLevMinOffset                    INTEGER (1..8)                                              OPTIONAL,   -- Need S 
        q-RxLevMinSUL                       Q-RxLevMin                                                  OPTIONAL,   -- Need R 
        q-QualMin                           Q-QualMin                                                   OPTIONAL,   -- Need S 
        q-QualMinOffset                     INTEGER (1..8)                                              OPTIONAL    -- Need S 
    }                                                                                                   OPTIONAL,   -- Cond Standalone 
    cellAccessRelatedInfo               CellAccessRelatedInfo, 
    connEstFailureControl               ConnEstFailureControl                                           OPTIONAL,   -- Need R 
    si-SchedulingInfo                   SI-SchedulingInfo                                               OPTIONAL,   -- Need R 
    servingCellConfigCommon             ServingCellConfigCommonSIB                                      OPTIONAL,   -- Need R 
    ims-EmergencySupport                ENUMERATED {true}                                               OPTIONAL,   -- Need R 
    eCallOverIMS-Support                ENUMERATED {true}                                               OPTIONAL,   -- Cond Absent 
    ue-TimersAndConstants               UE-TimersAndConstants                                           OPTIONAL,   -- Need R 
 
    uac-BarringInfo                     SEQUENCE { 
        uac-BarringForCommon                UAC-BarringPerCatList                                       OPTIONAL,   -- Need S 
        uac-BarringPerPLMN-List             UAC-BarringPerPLMN-List                                     OPTIONAL,   -- Need S 
        uac-BarringInfoSetList              UAC-BarringInfoSetList, 
        uac-AccessCategory1-SelectionAssistanceInfo CHOICE { 
            plmnCommon                           UAC-AccessCategory1-SelectionAssistanceInfo, 
            individualPLMNList                   SEQUENCE (SIZE (2..maxPLMN)) OF UAC-AccessCategory1-SelectionAssistanceInfo 
        }                                                                                               OPTIONAL    -- Need S 
    }                                                                                                   OPTIONAL,   -- Need R 
 
    useFullResumeID                     ENUMERATED {true}                                               OPTIONAL,   -- Need N 
 
    lateNonCriticalExtension            OCTET STRING                                                    OPTIONAL, 
    nonCriticalExtension                SEQUENCE{}                                                      OPTIONAL 
} 
 
UAC-AccessCategory1-SelectionAssistanceInfo ::= ENUMERATED {a, b, c} 
 
-- TAG-SIB1-STOP 
-- ASN1STOP 
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Conditional Presence Explanation 
AbsFreqSSB The field is absent when absoluteFrequencySSB in frequencyInfoDL is absent, otherwise the field is mandatory present. 
HOAndServCellAdd This field is mandatory present for inter-cell handover and upon serving cell (PSCell/SCell) addition. Otherwise, the field is 

absent, Need M.  
TDD The field is optionally present, Need R, for TDD cells; otherwise it is not present. 
 

– ServingCellConfigCommonSIB 

The ServingCellConfigCommonSIB IE is used to configure cell specific parameters of a UE's serving cell in SIB1. 

ServingCellConfigCommonSIB information element 

-- ASN1START 
-- TAG-SERVINGCELLCONFIGCOMMONSIB-START 
 
ServingCellConfigCommonSIB ::=      SEQUENCE { 
    downlinkConfigCommon                DownlinkConfigCommonSIB, 
    uplinkConfigCommon                  UplinkConfigCommonSIB                                           OPTIONAL, -- Need R 
    supplementaryUplink                 UplinkConfigCommonSIB                                           OPTIONAL, -- Need R 
    n-TimingAdvanceOffset               ENUMERATED { n0, n25600, n39936 }                               OPTIONAL, -- Need S 
    ssb-PositionsInBurst                SEQUENCE { 
        inOneGroup                          BIT STRING (SIZE (8)), 
        groupPresence                       BIT STRING (SIZE (8))                                       OPTIONAL  -- Cond Above6GHzOnly 
    }, 
    ssb-PeriodicityServingCell          ENUMERATED {ms5, ms10, ms20, ms40, ms80, ms160}, 
 
    tdd-UL-DL-ConfigurationCommon       TDD-UL-DL-ConfigCommon                                          OPTIONAL, -- Cond TDD 
    ss-PBCH-BlockPower                  INTEGER (-60..50), 
    ... 
} 
 
-- TAG-SERVINGCELLCONFIGCOMMONSIB-STOP 
-- ASN1STOP 
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} 
 
-- TAG-DOWNLINK-CONFIG-COMMON-STOP 
-- ASN1STOP 

 

DownlinkConfigCommon field descriptions 
frequencyInfoDL 
Basic parameters of a downlink carrier and transmission thereon 
initialDownlinkBWP 
The initial downlink BWP configuration for a SpCell (PCell of MCG or SCG) and SCell.The network configures the locationAndBandwidth so that the initial downlink BWP 
contains the entire CORESET#0 of this serving cell in the frequency domain. 
 

Conditional Presence Explanation 
InterFreqHOAndServCellAdd This field is mandatory present for inter-frequency handover, and upon serving cell (PSCell/SCell) addition. Otherwise, the field is 

optionally present, Need M. 
ServCellAdd This field is mandatory present upon serving cell addition (for PSCell and SCell). It is optionally present, Need M otherwise. 
 

– DownlinkConfigCommonSIB 

The IE DownlinkConfigCommonSIB provides common downlink parameters of a cell. 

DownlinkConfigCommonSIB information element 

-- ASN1START 
-- TAG-DOWNLINK-CONFIG-COMMON-SIB-START 
 
DownlinkConfigCommonSIB ::=     SEQUENCE { 
    frequencyInfoDL                 FrequencyInfoDL-SIB, 
    initialDownlinkBWP              BWP-DownlinkCommon, 
    bcch-Config                         BCCH-Config, 
    pcch-Config                         PCCH-Config, 
    ... 
} 
 
 
BCCH-Config ::=                 SEQUENCE {  
    modificationPeriodCoeff         ENUMERATED {n2, n4, n8, n16}, 
    ... 
} 
 
 
PCCH-Config ::=             SEQUENCE { 
    defaultPagingCycle                  PagingCycle, 
    nAndPagingFrameOffset               CHOICE { 
        oneT                                NULL, 
        halfT                               INTEGER (0..1),  
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        quarterT                            INTEGER (0..3), 
        oneEighthT                          INTEGER (0..7), 
        oneSixteenthT                       INTEGER (0..15) 
    }, 
    ns                                  ENUMERATED {four, two, one}, 
    firstPDCCH-MonitoringOccasionOfPO   CHOICE { 
        sCS15KHZoneT                                                                SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..139), 
        sCS30KHZoneT-SCS15KHZhalfT                                                  SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..279), 
        sCS60KHZoneT-SCS30KHZhalfT-SCS15KHZquarterT                                 SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..559), 
        sCS120KHZoneT-SCS60KHZhalfT-SCS30KHZquarterT-SCS15KHZoneEighthT             SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..1119), 
        sCS120KHZhalfT-SCS60KHZquarterT-SCS30KHZoneEighthT-SCS15KHZoneSixteenthT    SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..2239), 
        sCS120KHZquarterT-SCS60KHZoneEighthT-SCS30KHZoneSixteenthT                  SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..4479), 
        sCS120KHZoneEighthT-SCS60KHZoneSixteenthT                                   SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..8959), 
        sCS120KHZoneSixteenthT                                                      SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..17919) 
    }   OPTIONAL,           -- Need R 
    ... 
} 
 
-- TAG-DOWNLINK-CONFIG-COMMON-SIB-STOP 
-- ASN1STOP 

 

DownlinkConfigCommonSIB field descriptions 
frequencyInfoDL-SIB 
Basic parameters of a downlink carrier and transmission thereon 
initialDownlinkBWP 
The initial downlink BWP configuration for a SpCell (PCell of MCG or SCG). The network configures the locationAndBandwidth so that the initial downlink BWP contains the 
entire CORESET#0 of this serving cell in the frequency domain. The locationAndBandwidth is applicable after reception of Msg4 (FFS how to capture this more precisely). 
bcch-Config 
The modification period related configuration. 
pcch-Config 
The paging related configuration. 
 

BCCH-Config field descriptions 
modificationPeriodCoeff 
Actual modification period, expressed in number of radio frames= modificationPeriodCoeff * defaultPagingCycle. n2 corresponds to value 2, n4 corresponds to value 4, and so 
on. 
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– UplinkConfigCommon 

The IE UplinkConfigCommonprovides common uplink parameters of a cell. 

UplinkConfigCommoninformation element 

-- ASN1START 
-- TAG-UPLINK-CONFIG-COMMON-START 
 
UplinkConfigCommon ::=              SEQUENCE { 
    frequencyInfoUL                     FrequencyInfoUL                                     OPTIONAL,   -- Cond InterFreqHOAndServCellAdd 
    initialUplinkBWP                    BWP-UplinkCommon                                    OPTIONAL,   -- Cond ServCellAdd 
    dummy                               TimeAlignmentTimer 
} 
 
-- TAG-UPLINK-CONFIG-COMMON-STOP 
-- ASN1STOP 
 

UplinkConfigCommon field descriptions 
frequencyInfoUL 
Absolute uplink frequency configuration and subcarrier specific virtual carriers. 
initialUplinkBWP 
The initial uplink BWP configuration for a SpCell (PCell of MCG or SCG) and SCell (see TS 38.213 [13], clause 12). 
 

Conditional Presence Explanation 
InterFreqHOAndServCellAdd This field is mandatory present for inter-frequency handover and upon serving cell (PSCell/SCell) addition. Otherwise, the field is optionally 

present, Need M. 
ServCellAdd This field is mandatory present upon serving cell addition (for PSCell and SCell). It is optionally present, Need M otherwise. 
 

– UplinkConfigCommonSIB 

The IE UplinkConfigCommonSIB provides common uplink parameters of a cell. 

UplinkConfigCommonSIB information element 

-- ASN1START 
-- TAG-UPLINK-CONFIG-COMMON-START 
 
UplinkConfigCommonSIB ::=               SEQUENCE { 
    frequencyInfoUL                         FrequencyInfoUL-SIB, 
    initialUplinkBWP                        BWP-UplinkCommon, 
    timeAlignmentTimerCommon                TimeAlignmentTimer 
} 
 
-- TAG-UPLINK-CONFIG-COMMON-STOP 
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    frequencyShift7p5khz                ENUMERATED {true}                                               OPTIONAL,   -- Cond FDD-OrSUL-Optional 
    ... 
} 
 
-- TAG-FREQUENCY-INFO-UL-STOP 
-- ASN1STOP 

 

FrequencyInfoUL field descriptions 
absoluteFrequencyPointA 
Absolute frequency of the reference resource block (Common RB 0). Its lowest subcarrier is also known as Point A. Note that the lower edge of the actual carrier is not defined 
by this field but rather in the scs-SpecificCarrierList (see TS 38.211 [16], clause 4.4.4.2). 
additionalSpectrumEmission 
The additional spectrum emission requirements to be applied by the UE on this uplink. If the field is absent, the UE applies the value FFS_RAN4. (see FFS_section, section 
FFS_Section) 
frequencyBandList 
List containing only one frequency band to which this carrier(s) belongs. Multiple values are not supported. 
frequencyShift7p5khz 
Enable the NR UL transmission with a 7.5KHz shift to the LTE raster. If the field is absent, the frequency shift is disabled. 
p-Max 
Maximum transmit power allowed in this serving cell. The maximum transmit power that the UE may use on this serving cell may be additionally limited by p-NR-FR1 
(configured for the cell group) and by p-UE-FR1 (configured total for all serving cells operating on FR1). If absent, the UE applies the maximum power according to TS 38.101 
[15]. Value in dBm. 
scs-SpecificCarrierList 
A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A. The network configures a scs-SpecificCarrier at least for each numerology 
(SCS) that is used e.g. in a BWP (see TS 38.211 [16], clause 5.3). 
 

Conditional Presence Explanation 
FDD-OrSUL The field is mandatory present if this FrequencyInfoUL is for the paired UL for a DL (defined in a FrequencyInfoDL) or if this 

FrequencyInfoUL is for a supplementary uplink (SUL). It is absent otherwise (if this FrequencyInfoUL is for an unpaired UL 
(TDD). 

FDD-OrSUL-Optional The field is optionally present, Need R, if this FrequencyInfoUL is for the paired UL for a DL (defined in a FrequencyInfoDL) 
or if this FrequencyInfoUL is for a supplementary uplink (SUL). It is absent otherwise. 

 

– FrequencyInfoUL-SIB 

The IE FrequencyInfoUL-SIB provides basic parameters of an uplink carrier and transmission thereon. 

FrequencyInfoUL-SIB information element 

-- ASN1START 
-- TAG-FREQUENCY-INFO-UL-SIB-START 
 
FrequencyInfoUL-SIB ::=                 SEQUENCE { 
    frequencyBandList                   MultiFrequencyBandListNR-SIB                                    OPTIONAL,   -- Cond FDD-OrSUL  
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    absoluteFrequencyPointA             ARFCN-ValueNR                                                   OPTIONAL,   -- Cond FDD-OrSUL 

    scs-SpecificCarrierList             SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier, 

    p-Max                               P-Max                                                           OPTIONAL,   -- Need S 

    frequencyShift7p5khz                ENUMERATED {true}                                               OPTIONAL,   -- Cond FDD-OrSUL-Optional 

    ... 

} 

 

-- TAG-FREQUENCY-INFO-UL-SIB-STOP 

-- ASN1STOP 

 

FrequencyInfoUL-SIB field descriptions 
absoluteFrequencyPointA 
Absolute frequency of the reference resource block (Common RB 0). Its lowest subcarrier is also known as Point A. Note that the lower edge of the actual carrier is not defined 
by this field but rather in the scs-SpecificCarrierList (see TS 38.211 [16], clause 4.4.4.2). 
frequencyBandList 
Provides the frequency band indicator and a list of additionalPmax and additionalSpectrumEmission values as defined in TS 38.101 [15], table 6.2.3-1. The UE shall apply the 
first listed band which it supports in the frequencyBandList field.  
frequencyShift7p5khz 
Enable the NR UL transmission with a 7.5KHz shift to the LTE raster. If the field is absent, the frequency shift is disabled. 
p-Max 
Value in dBm applicable for the cell. If absent the UE applies the maximum power according to TS 38.101 [15]. 
scs-SpecificCarrierList 
A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A (see TS 38.211 [16], clause 5.3). 
 

Conditional Presence Explanation 
FDD-OrSUL The field is mandatory present if this FrequencyInfoUL is for the paired UL for a DL (defined in a FrequencyInfoDL) or if this 

FrequencyInfoUL is for a supplementary uplink (SUL). It is absent otherwise (if this FrequencyInfoUL is for an unpaired UL 
(TDD). 

FDD-OrSUL-Optional The field is optionally present, Need R, if this FrequencyInfoUL is for the paired UL for a DL (defined in a FrequencyInfoDL) 
or if this FrequencyInfoUL is for a supplementary uplink (SUL). It is absent otherwise. 

 

– Hysteresis 

The IE Hysteresis is a parameter used within the entry and leave condition of an event triggered reporting condition. The actual value is field value * 0.5 dB. 

Hysteresis information element 

-- ASN1START 

 

Hysteresis ::=                      INTEGER (0..30) 

 

-- ASN1STOP 

Editor's Note: Values should be checked. 
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– BWP-Uplink 

The IE BWP-Uplink is used to configure an additional uplink bandwidth part (not for the initial BWP). The field bwp-Id in this IE does not take the value 0 since that is reserved 
for the initial BWP. 

BWP-Uplink information element 

-- ASN1START 
-- TAG-BWP-UPLINK-START 
 
BWP-Uplink ::=                      SEQUENCE { 
    bwp-Id                              BWP-Id, 
    bwp-Common                          BWP-UplinkCommon                                                        OPTIONAL,   -- Cond SetupOtherBWP 
    bwp-Dedicated                       BWP-UplinkDedicated                                                     OPTIONAL,   -- Need M 
    ... 
} 
 
-- TAG-BWP-UPLINK-STOP 
-- ASN1STOP 

 

BWP-Uplink field descriptions 
bwp-Id 
An identifier for this bandwidth part. Other parts of the RRC configuration use the BWP-Id to associate themselves with a particular bandwidth part. 
The network configures the BWPs with consecutive IDs. 
 

Conditional Presence Explanation 
SetupOtherBWP The field is mandatory present, Need M, upon configuration of a new UL BWP. The field is optionally present, Need M, 

otherwise.  
 

– BWP-UplinkCommon 

The IE BWP-UplinkCommon is used to configure the common parameters of an uplink BWP. They are "cell specific" and the network ensures the necessary alignment with 
corresponding parameters of other UEs. The common parameters of the initial bandwidth part of the PCell are also provided via system information. For all other serving cells, 
the network provides the common parameters via dedicated signalling. 

BWP-UplinkCommon information element 

-- ASN1START 
-- TAG-BWP-UPLINKCOMMON-START 
 
BWP-UplinkCommon ::=                SEQUENCE { 
    genericParameters                   BWP, 
    rach-ConfigCommon                   SetupRelease { RACH-ConfigCommon }                                      OPTIONAL,   -- Need M 
    pusch-ConfigCommon                  SetupRelease { PUSCH-ConfigCommon }                                     OPTIONAL,   -- Need M 
    pucch-ConfigCommon                  SetupRelease { PUCCH-ConfigCommon }                                     OPTIONAL,   -- Need M 

SIB1 messages
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SIB1 field descriptions 
cellSelectionInfo 
Parameters for cell selection related to the serving cell. 
ims-EmergencySupport 
Indicates whether the cell supports IMS emergency bearer services for UEs in limited service mode. If absent, IMS emergency call is not supported by the network in the cell 
for UEs in limited service mode. 
q-QualMin 
Parameter "Qqualmin" in TS 38.304 [20], applicable for serving cell. If the field is not present, the UE applies the (default) value of negative infinity for Qqualmin.   
q-QualMinOffset 
Parameter "Qqualminoffset" in TS 38.304 [20]. Actual value Qqualminoffset = field value [dB]. If the field is not present, the UE applies the (default) value of 0 dB for Qqualminoffset. Affects 
the minimum required quality level in the cell. 
q-RxLevMin 
Parameter "Qrxlevmin" in TS 38.304 [20], applicable for serving cell. 
q-RxLevMinOffset 
Parameter "Qrxlevminoffset" in TS 38.304 [20]. Actual value Qrxlevminoffset = field value * 2 [dB]. If absent, the UE applies the (default) value of 0 dB for Qrxlevminoffset. Affects the 
minimum required Rx level in the cell. 
q-RxLevMinSUL 
Parameter "QrxlevminSUL" in TS 38.304 [20], applicable for serving cell 
servingCellConfigCommon 
Configuration of the serving cell. 
uac-AccessCategory1-SelectionAssistanceInfo 
Information used to determine whether Access Category 1 applies to the UE, as defined in TS 22.261 [25]. A UE compliant with this version of the specification shall ignore this 
field. 
uac-BarringForCommon 
Common access control parameters for each access category. Common values are used for all PLMNs, unless overwritten by the PLMN specific configuration provided in uac-
BarringPerPLMN-List. The parameters are specified by providing an index to the set of configurations (uac-BarringInfoSetList). UE behaviour upon absence of this field is 
specified in clause 5.3.14.2. 
ue-TimersAndConstants 
Timer and constant values to be used by the UE. 
useFullResumeID 
Indicates which resume identifier and Resume request message should be used. UE uses full I-RNTI and RRCResumeRequest1 if the field is present, or short I-RNTI and 
RRCResumeRequest if the field is absent. 
 

Conditional Presence Explanation 
Absent The field is not used in this version of the specification, if received the UE shall ignore. 
Standalone The field is mandatory present in a cell that supports standalone operation, otherwise it is not present 
 

– SystemInformation 

The SystemInformation message is used to convey one or more System Information Blocks. All the SIBs included are transmitted with the same periodicity. 

Signalling radio bearer: N/A 



Cell selection information

• q-RxLevMin
• Minimum required RX level in the cell 

(dBm). 
• Field: INTEGER (-70..-22) 
• The IE Q-RxLevMin is used to indicate for cell selection/ re-

selection the required minimum received RSRP level in the 
(NR) cell.  

• Actual value Qrxlevmin= field value * 2 [dBm]. 

• Qrxlevminoffset
• Offset to the required RX level

• q-QualMin (q-QualMinOffset)
• Minimum required quality level in the cell (dB). 

Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset )– Pcompensation - Qoffsettemp

Squal = Qqualmeas – (Qqualmin + Qqualminoffset) – Qoffsettemp

Qrxlevmeas Measured cell RX level value (RSRP)
Qqualmeas Measured cell quality value (RSRQ)

The cell selection criterion S is fulfilled when:

Srxlev > 0 AND Squal > 0

38.304

What is the difference between RSRP and 
RSRQ?

Will come to this slide later
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BWP-UplinkDedicated field descriptions 
beamFailureRecoveryConfig 
Configuration of beam failure recovery. If supplementaryUplink is present, the field is present only in one of the uplink carriers, either UL or SUL. 
configuredGrantConfig 
A Configured-Grant of type1 or type2. It may be configured for UL or SUL but in case of type1 not for both at a time. Except for reconfiguration with sync, the NW does not 
reconfigure configuredGrantConfig when there is an active configured uplink grant Type 2 (see TS 38.321 [3]). However, the NW may release the configuredGrantConfig at 
any time. 
pucch-Config 
PUCCH configuration for one BWP of the normal UL or SUL of a serving cell. If the UE is configured with SUL, the network configures PUCCH only on the BWPs of one of the 
uplinks (normal UL or SUL). The network configures PUCCH-Config at least on non-initial BWP(s) for SpCell and PUCCH SCell. If supported by the UE, the network may 
configure at most one additional SCell of a cell group with PUCCH-Config (i.e. PUCCH SCell). 
In EN-DC, The NW configures at most one serving cell per frequency range with PUCCH. And in EN-DC, if two PUCCH groups are configured, the serving cells of the NR 
PUCCH group in FR2 use the same numerology. 
The NW may configure PUCCH for a BWP when setting up the BWP. The network may also add/remove the pucch-Config in an RRCReconfiguration with 
reconfigurationWithSync (for SpCell or PUCCH SCell) or with SCell release and add (for PUCCH SCell) to move the PUCCH between the UL and SUL carrier of one serving 
cell. In other cases, only modifications of a previously configured pucch-Config are allowed. 
If one (S)UL BWP of a serving cell is configured with PUCCH, all other (S)UL BWPs must be configured with PUCCH, too. 
pusch-Config 
PUSCH configuration for one BWP of the normal UL or SUL of a serving cell. If the UE is configured with SUL and if it has a PUSCH-Config for both UL and SUL, an UL/SUL 
indicator field in DCI indicates which of the two to use. See TS 38.212 [17], clause 7.3.1. 
srs-Config 
Uplink sounding reference signal configuration. 

 

Conditional Presence Explanation 
SpCellOnly The field is optionally present, Need M, in the BWP-UplinkDedicated of an SpCell. It is absent otherwise.  

 

– CellAccessRelatedInfo 

The IE CellAccessRelatedInfo indicates cell access related information for this cell. 

CellAccessRelatedInfo information element 

-- ASN1START 
-- TAG-CELLACCESSRELATEDINFO-START 
 
CellAccessRelatedInfo   ::=         SEQUENCE { 
    plmn-IdentityList                   PLMN-IdentityInfoList, 
    cellReservedForOtherUse             ENUMERATED {true}  OPTIONAL,            -- Need R 
    ... 
} 
 
-- TAG-CELLACCESSRELATEDINFO-STOP 
-- ASN1STOP 
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– PLMN-Identity 

The IE PLMN-Identity identifies a Public Land Mobile Network. Further information regarding how to set the IE is specified in TS 23.003 [21]. 

PLMN-Identity information element 

-- ASN1START 

-- TAG-PLMN-IDENTITY-START 

 

PLMN-Identity ::=                   SEQUENCE { 

    mcc                                 MCC                 OPTIONAL,                   -- Cond MCC 

    mnc                                 MNC 

} 

 

MCC ::=                             SEQUENCE (SIZE (3)) OF MCC-MNC-Digit 

 

MNC ::=                             SEQUENCE (SIZE (2..3)) OF MCC-MNC-Digit 

 

MCC-MNC-Digit ::=                   INTEGER (0..9) 

 

 

-- TAG-PLMN-IDENTITY-STOP 

-- ASN1STOP 

 

PLMN-Identity field descriptions 
mcc 
The first element contains the first MCC digit, the second element the second MCC digit and so on. If the field is absent, it takes the same value as the mcc of the immediately 
preceding IE PLMN-Identity. See TS 23.003 [21]. 
mnc 
The first element contains the first MNC digit, the second element the second MNC digit and so on. See TS 23.003 [21]. 

 

Conditional Presence Explanation 
MCC This field is mandatory present when PLMN-Identity is not used in a list or if it is the first entry of PLMN-Identity in a list. Otherwise it is 

optionally present, Need S. 
 

– PLMN-IdentityInfoList 

The IE PLMN-IdentityInfoList includes a list of PLMN identity information. 

PLMN-IdentityInfoList information element 

-- ASN1START 

-- TAG-PLMN-IDENTITYINFOLIST-START 

 

PLMN-IdentityInfoList ::=               SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-IdentityInfo Release 15 298 3GPP TS 38.331 V15.8.0 (2019-12) 

3GPP 

 
PLMN-IdentityInfo ::=                   SEQUENCE { 
    plmn-IdentityList                       SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-Identity, 
    trackingAreaCode                        TrackingAreaCode                                            OPTIONAL,       -- Need R 
    ranac                                   RAN-AreaCode                                                OPTIONAL,       -- Need R 
    cellIdentity                            CellIdentity, 
    cellReservedForOperatorUse              ENUMERATED {reserved, notReserved}, 
    ... 
} 
-- TAG-PLMN-IDENTITYINFOLIST-STOP 
-- ASN1STOP 
 

PLMN-IdentityInfo field descriptions 
cellReservedForOperatorUse 
Indicates whether the cell is reserved for operator use (per PLMN), as defined in TS 38.304 [20]. 
trackingAreaCode 
Indicates Tracking Area Code to which the cell indicated by cellIdentity field belongs. The absence of the field indicates that the cell only supports PSCell/SCell functionality 
(per PLMN). 

 

– PRB-Id 

The IE PRB-Id identifies a Physical Resource Block (PRB) position within a carrier. 

PRB-Id information element 

-- ASN1START 
-- TAG-PRB-ID-START 
 
PRB-Id ::=                          INTEGER (0..maxNrofPhysicalResourceBlocks-1) 
 
-- TAG-PRB-ID-STOP 
-- ASN1STOP 
 

– PTRS-DownlinkConfig 

The IE PTRS-DownlinkConfig is used to configure downlink phase tracking reference signals (PTRS) (see TS 38.214 [19] clause 5.1.6.3) 

PTRS-DownlinkConfig information element 

-- ASN1START 
-- TAG-PTRS-DOWNLINKCONFIG-START 
 
PTRS-DownlinkConfig ::=             SEQUENCE { 
    frequencyDensity                    SEQUENCE (SIZE (2)) OF INTEGER (1..276)                                 OPTIONAL,   -- Need S 
    timeDensity                         SEQUENCE (SIZE (3)) OF INTEGER (0..29)                                  OPTIONAL,   -- Need S 
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– PLMN-Identity 

The IE PLMN-Identity identifies a Public Land Mobile Network. Further information regarding how to set the IE is specified in TS 23.003 [21]. 

PLMN-Identity information element 

-- ASN1START 

-- TAG-PLMN-IDENTITY-START 

 

PLMN-Identity ::=                   SEQUENCE { 

    mcc                                 MCC                 OPTIONAL,                   -- Cond MCC 

    mnc                                 MNC 

} 

 

MCC ::=                             SEQUENCE (SIZE (3)) OF MCC-MNC-Digit 

 

MNC ::=                             SEQUENCE (SIZE (2..3)) OF MCC-MNC-Digit 

 

MCC-MNC-Digit ::=                   INTEGER (0..9) 

 

 

-- TAG-PLMN-IDENTITY-STOP 

-- ASN1STOP 

 

PLMN-Identity field descriptions 
mcc 
The first element contains the first MCC digit, the second element the second MCC digit and so on. If the field is absent, it takes the same value as the mcc of the immediately 
preceding IE PLMN-Identity. See TS 23.003 [21]. 
mnc 
The first element contains the first MNC digit, the second element the second MNC digit and so on. See TS 23.003 [21]. 

 

Conditional Presence Explanation 
MCC This field is mandatory present when PLMN-Identity is not used in a list or if it is the first entry of PLMN-Identity in a list. Otherwise it is 

optionally present, Need S. 
 

– PLMN-IdentityInfoList 

The IE PLMN-IdentityInfoList includes a list of PLMN identity information. 

PLMN-IdentityInfoList information element 

-- ASN1START 

-- TAG-PLMN-IDENTITYINFOLIST-START 

 

PLMN-IdentityInfoList ::=               SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-IdentityInfo 
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TrackingAreaCode information element 

-- ASN1START 

-- TAG-TRACKINGAREACODE-START 

 

TrackingAreaCode ::= BIT STRING (SIZE (24)) 

 

-- TAG-TRACKINGAREACODE-STOP 

-- ASN1STOP 

 

– T-Reselection 

The IE T-Reselection concerns the cell reselection timer TreselectionRAT for NR and E-UTRA Value in seconds. For value 0, behaviour as specified in 7.1.2 applies. 

T-Reselectioninformation element 

-- ASN1START 

-- TAG-TRESELECTION-START 

 

T-Reselection ::=                   INTEGER (0..7) 

 

-- TAG-TRESELECTION-STOP 

-- ASN1STOP 

 

– TimeToTrigger 

The IE TimeToTrigger specifies the value range used for time to trigger parameter, which concerns the time during which specific criteria for the event needs to be met in order to 
trigger a measurement report. Value ms0 corresponds to 0 ms and behaviour as specified in 7.1.2 applies, value ms40 corresponds to 40 ms, and so on. 

TimeToTrigger information element 

-- ASN1START 

-- TAG-TIMETOTRIGGER-START 

 

TimeToTrigger ::=                   ENUMERATED { 

                                        ms0, ms40, ms64, ms80, ms100, ms128, ms160, ms256, 

                                        ms320, ms480, ms512, ms640, ms1024, ms1280, ms2560, 

                                        ms5120} 

 

-- TAG-TIMETOTRIGGER-STOP 

-- ASN1STOP 

– UAC-BarringInfoSetIndex 

The IE UAC-BarringInfoSetIndex provides the index of the entry in uac-BarringInfoSetList. Value 1 corresponds to the first entry in uac-BarringInfoSetList, value 2 corresponds 
to the second entry in this list and so on. An index value referring to an entry not included in uac-BarringInfoSetList indicates no barring. 
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-- ASN1STOP 

 

– RAN-AreaCode 

The IE RAN-AreaCode is used to identify a RAN area within the scope of a tracking area. 

RAN-AreaCode information element 

-- ASN1START 
-- TAG-RAN-AREACODE-START 
 
RAN-AreaCode ::=                INTEGER (0..255) 
 
-- TAG-RAN-AREACODE-STOP 
-- ASN1STOP 

 

– RateMatchPattern 

The IE RateMatchPattern is used to configure one rate matching pattern for PDSCH, see TS 38.214 [19], clause 5.1.4.1. 

RateMatchPattern information element 

-- ASN1START 
-- TAG-RATEMATCHPATTERN-START 
 
RateMatchPattern ::=                SEQUENCE { 
    rateMatchPatternId                  RateMatchPatternId, 
 
    patternType                         CHOICE { 
        bitmaps                             SEQUENCE { 
            resourceBlocks                      BIT STRING (SIZE (275)), 
            symbolsInResourceBlock              CHOICE { 
                oneSlot                             BIT STRING (SIZE (14)), 
                twoSlots                            BIT STRING (SIZE (28)) 
            }, 
            periodicityAndPattern               CHOICE { 
                n2                                  BIT STRING (SIZE (2)), 
                n4                                  BIT STRING (SIZE (4)), 
                n5                                  BIT STRING (SIZE (5)), 
                n8                                  BIT STRING (SIZE (8)), 
                n10                                 BIT STRING (SIZE (10)), 
                n20                                 BIT STRING (SIZE (20)), 
                n40                                 BIT STRING (SIZE (40)) 
            }                                                                                           OPTIONAL,   -- Need S 
            ... 
        }, 
        controlResourceSet                  ControlResourceSetId 
    }, 
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SpCellConfig field descriptions 
reconfigurationWithSync 
Parameters for the synchronous reconfiguration to the target SpCell. 
rlf-TimersAndConstants 
Timers and constants for detecting and triggering cell-level radio link failure. For the SCG, rlf-TimersAndConstants can only be set to setup and is always included at SCG 
addition. 
servCellIndex 
Serving cell ID of a PSCell. The PCell of the Master Cell Group uses ID = 0. 

 

Conditional Presence Explanation 
BWP-Reconfig The field is optionally present, Need N, if the BWPs are reconfigured or if serving cells are added or removed. Otherwise it is 

absent.  
ReconfWithSync The field is mandatory present in case of SpCell change, PSCell addition, update of required SI for PSCell and AS security 

key change; otherwise it is optionally present, need M. The field is absent in RRCResume or RRCSetup messages. 
SCellAdd The field is mandatory present upon SCell addition; otherwise it is absent, Need M. 
SCellAddMod The field is mandatory present upon SCell addition; otherwise it is optionally present, need M. 
SCG The field is mandatory present in an SpCellConfig for the PSCell. It is absent otherwise.  

 

– CellGroupId 

The IE CellGroupId is used to identify a cell group. Value 0 identifies the master cell group. Other values identify secondary cell groups. In this version of the specification only 
values 0 and 1 are supported. 

CellGroupId information element 

-- ASN1START 
-- TAG-CELLGROUPID-START 
 
CellGroupId ::=                             INTEGER (0.. maxSecondaryCellGroups) 
 
-- TAG-CELLGROUPID-STOP 
-- ASN1STOP 
 

– CellIdentity 

The IE CellIdentity is used to unambiguously identify a cell within a PLMN. 

CellIdentity information element 

-- ASN1START 
-- TAG-CELLIDENTITY-START 
 
CellIdentity ::=                         BIT STRING (SIZE (36)) 

https://itectec.com/spec/5g-nr-ue-cell-reservations-and-access-restrictions/
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resourceAllocation 
Configuration of resource allocation type 0 and resource allocation type 1. For Type 1 UL data transmission without grant, resourceAllocation should be 
resourceAllocationType0 or resourceAllocationType1. 
rrc-ConfiguredUplinkGrant 
Configuration for "configured grant" transmission with fully RRC-configured UL grant (Type1). If this field is absent the UE uses UL grant configured by DCI addressed to CS-
RNTI (Type2). Type 1 configured grant may be configured for UL or SUL, but not for both simultaneously. 
srs-ResourceIndicator 
Indicates the SRS resource to be used.  
timeDomainAllocation 
Indicates a combination of start symbol and length and PUSCH mapping type, see TS 38.214 [19], clause 6.1.2 and TS 38.212 [17], clause 7.3.1. 
timeDomainOffset 
Offset related to SFN=0, see TS 38.321 [3], clause 5.8.2. 
transformPrecoder 
Enables or disables transform precoding for type1 and type2. If the field is absent, the UE enables or disables transform precoding in accordance with the field msg3-
transformPrecoder in RACH-ConfigCommon, see TS 38.214 [19], clause 6.1.3. 
uci-OnPUSCH 
Selection between and configuration of dynamic and semi-static beta-offset. For Type 1 UL data transmission without grant, uci-OnPUSCH should be set to semiStatic. 

 

– ConnEstFailureControl 

The IE ConnEstFailureControl is used to configure parameters for connection establishment failure control. 

ConnEstFailureControl information element 

-- ASN1START 

-- TAG-CONNESTFAILURECONTROL-START 

 

ConnEstFailureControl ::=   SEQUENCE { 

    connEstFailCount                    ENUMERATED {n1, n2, n3, n4}, 

    connEstFailOffsetValidity           ENUMERATED {s30, s60, s120, s240, s300, s420, s600, s900}, 

    connEstFailOffset                   INTEGER (0..15)                                                         OPTIONAL    -- Need S 

} 

 

-- TAG-CONNESTFAILURECONTROL-STOP 

-- ASN1STOP 

 

http://howltestuffworks.blogspot.com/2019/10/5g-nr-system-information-block-1-sib1.html

Handles re-connection timers and additional offsets for power controls

http://howltestuffworks.blogspot.com/2019/10/5g-nr-system-information-block-1-sib1.html


SI-SchedulingInfo

http://howltestuffworks.blogspot.com/2019/10/5g-nr-system-information.html
Handles Scheduling other SIB messages 
(System Information)

• Minimum System Information (Minimum 
SI)
• MIB and SIB1
• Sufficient for UE to lock on to cell

• Other system information
• Consists of all SiB and information not 

in Minimum SI
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ShortMAC-I information element 

-- ASN1START 
-- TAG-SHORTMAC-I-START 
 
ShortMAC-I ::=                      BIT STRING (SIZE (16)) 
 
-- TAG-SHORTMAC-I-STOP 
-- ASN1STOP 
 

– SINR-Range 

The IE SINR-Range specifies the value range used in SINR measurements and thresholds. Integer value for SINR measurements is according to mapping table in TS 38.133 [14]. 

SINR-Range information element 

-- ASN1START 
-- TAG-SINR-RANGE-START 
 
SINR-Range ::=                      INTEGER(0..127) 
 
-- TAG-SINR-RANGE-STOP 
-- ASN1STOP 
 

– SI-SchedulingInfo 

The IE SI-SchedulingInfo contains information needed for acquisition of SI messages. 

SI-SchedulingInfo information element 

-- ASN1START 
-- TAG-OTHER-SI-INFO-START 
 
SI-SchedulingInfo ::=               SEQUENCE { 
    schedulingInfoList                  SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo, 
    si-WindowLength                     ENUMERATED {s5, s10, s20, s40, s80, s160, s320, s640, s1280}, 
    si-RequestConfig                    SI-RequestConfig                                                        OPTIONAL,  -- Cond MSG-1 
    si-RequestConfigSUL                 SI-RequestConfig                                                        OPTIONAL,  -- Cond SUL-MSG-1 
    systemInformationAreaID             BIT STRING (SIZE (24))                                                  OPTIONAL,   -- Need R 
    ... 
} 
 
SchedulingInfo ::=                  SEQUENCE { 
    si-BroadcastStatus                  ENUMERATED {broadcasting, notBroadcasting}, 
    si-Periodicity                      ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512}, 
    sib-MappingInfo                     SIB-Mapping 
} 
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SIB-Mapping ::=                     SEQUENCE (SIZE (1..maxSIB)) OF SIB-TypeInfo 
 
SIB-TypeInfo ::=                    SEQUENCE { 
    type                                ENUMERATED {sibType2, sibType3, sibType4, sibType5, sibType6, sibType7, sibType8, sibType9, 
                                                    spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1,... }, 
    valueTag                            INTEGER (0..31)                                                          OPTIONAL, -- Cond SIB-TYPE 
    areaScope                           ENUMERATED {true}                                                        OPTIONAL -- Need S 
} 
 
-- Configuration for Msg1 based SI Request 
SI-RequestConfig::=                 SEQUENCE { 
    rach-OccasionsSI                    SEQUENCE { 
        rach-ConfigSI                       RACH-ConfigGeneric, 
        ssb-perRACH-Occasion                ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen} 
    }                                                                                                               OPTIONAL,   -- Need R 
    si-RequestPeriod                    ENUMERATED {one, two, four, six, eight, ten, twelve, sixteen}               OPTIONAL,   -- Need R 
    si-RequestResources                 SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources 
} 
 
SI-RequestResources ::=             SEQUENCE { 
    ra-PreambleStartIndex               INTEGER (0..63), 
    ra-AssociationPeriodIndex           INTEGER (0..15)                                                             OPTIONAL,   -- Need R 
    ra-ssb-OccasionMaskIndex            INTEGER (0..15)                                                             OPTIONAL    -- Need R 
} 
 
-- TAG-OTHER-SI-INFO-STOP 
-- ASN1STOP 
 

SI-RequestConfig field descriptions 
rach-OccasionsSI 
Configuration of dedicated RACH Occassions for SI. If the field is absent, the UE uses the corresponding parameters configured in rach-ConfigCommon of the initial uplink 
BWP. 
si-RequestPeriod 
Periodicity of the SI-Request configuration in number of association periods. 
si-RequestResources 
If there is only one entry in the list, the configuration is used for all SI messages for which si-BroadcastStatus is set to notBroadcasting. Otherwise the 1st entry in the list 
corresponds to the first SI message in schedulingInfoList for which si-BroadcastStatus is set to notBroadcasting, 2nd entry in the list corresponds to the second SI message in 
schedulingInfoList for which si-BroadcastStatus is set to notBroadcasting and so on. Change of si-RequestResources should not result in system information change 
notification. 
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Conditional Presence Explanation 
AbsFreqSSB The field is absent when absoluteFrequencySSB in frequencyInfoDL is absent, otherwise the field is mandatory present. 
HOAndServCellAdd This field is mandatory present upon SpCell change and upon serving cell (PSCell/SCell) addition. Otherwise, the field is 

absent. 
HOAndServCellWithSSB This field is mandatory present upon SpCell change and upon serving cell (SCell with SSB or PSCell) addition. Otherwise, 

the field is absent. 
TDD The field is optionally present, Need R, for TDD cells; otherwise it is absent. 

 

– ServingCellConfigCommonSIB 

The IE ServingCellConfigCommonSIB is used to configure cell specific parameters of a UE's serving cell in SIB1. 

ServingCellConfigCommonSIB information element 

-- ASN1START 
-- TAG-SERVINGCELLCONFIGCOMMONSIB-START 
 
ServingCellConfigCommonSIB ::=      SEQUENCE { 
    downlinkConfigCommon                DownlinkConfigCommonSIB, 
    uplinkConfigCommon                  UplinkConfigCommonSIB                                       OPTIONAL, -- Need R 
    supplementaryUplink                 UplinkConfigCommonSIB                                       OPTIONAL, -- Need R 
    n-TimingAdvanceOffset               ENUMERATED { n0, n25600, n39936 }                           OPTIONAL, -- Need S 
    ssb-PositionsInBurst                SEQUENCE { 
        inOneGroup                          BIT STRING (SIZE (8)), 
        groupPresence                       BIT STRING (SIZE (8))                                   OPTIONAL  -- Cond FR2-Only 
    }, 
    ssb-PeriodicityServingCell          ENUMERATED {ms5, ms10, ms20, ms40, ms80, ms160}, 
 
    tdd-UL-DL-ConfigurationCommon       TDD-UL-DL-ConfigCommon                                      OPTIONAL, -- Cond TDD 
    ss-PBCH-BlockPower                  INTEGER (-60..50), 
    ... 
} 
 
-- TAG-SERVINGCELLCONFIGCOMMONSIB-STOP 
-- ASN1STOP 

 

All the important cell parameters are in 
this. 
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QCL-Info field descriptions 
bwp-Id 
The DL BWP which the RS is located in. 
cell 
The UE's serving cell in which the referenceSignal is configured. If the field is absent, it applies to the serving cell in which the TCI-State is configured. The RS can be located 
on a serving cell other than the serving cell in which the TCI-State is configured only if the qcl-Type is configured as typeC or typeD. See TS 38.214 [19] clause 5.1.5. 
referenceSignal 
Reference signal with which quasi-collocation information is provided as specified in TS 38.214 [19] subclause 5.1.5. 
qcl-Type 
QCL type as specified in TS 38.214 [19] subclause 5.1.5. 

 

Conditional Presence Explanation 
CSI-RS-Indicated This field is mandatory present if csi-rs is included, absent otherwise 

 

– TCI-StateId 

The IE TCI-StateId is used to identify one TCI-State configuration. 

TCI-StateId information element 

-- ASN1START 
-- TAG-TCI-STATEID-START 
 
TCI-StateId ::=                     INTEGER (0..maxNrofTCI-States-1) 
 
-- TAG-TCI-STATEID-STOP 
-- ASN1STOP 
 

– TDD-UL-DL-ConfigCommon 

The IE TDD-UL-DL-ConfigCommon determines the cell specific Uplink/Downlink TDD configuration. 

TDD-UL-DL-ConfigCommon information element 

-- ASN1START 
-- TAG-TDD-UL-DL-CONFIGCOMMON-START 
 
TDD-UL-DL-ConfigCommon ::=          SEQUENCE { 
    referenceSubcarrierSpacing          SubcarrierSpacing, 
    pattern1                            TDD-UL-DL-Pattern, 
    pattern2                            TDD-UL-DL-Pattern                                                       OPTIONAL, -- Need R 
    ... 
} 
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TDD-UL-DL-Pattern ::=               SEQUENCE { 
    dl-UL-TransmissionPeriodicity       ENUMERATED {ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms5, ms10}, 
    nrofDownlinkSlots                   INTEGER (0..maxNrofSlots), 
    nrofDownlinkSymbols                 INTEGER (0..maxNrofSymbols-1), 
    nrofUplinkSlots                     INTEGER (0..maxNrofSlots), 
    nrofUplinkSymbols                   INTEGER (0..maxNrofSymbols-1), 
    ..., 
    [[ 
    dl-UL-TransmissionPeriodicity-v1530     ENUMERATED {ms3, ms4}                                               OPTIONAL -- Need R 
    ]] 
} 
 
-- TAG-TDD-UL-DL-CONFIGCOMMON-STOP 
-- ASN1STOP 

 

TDD-UL-DL-ConfigCommon field descriptions 
referenceSubcarrierSpacing 
Reference SCS used to determine the time domain boundaries in the UL-DL pattern which must be common across all subcarrier specific carriers, i.e., independent of the 
actual subcarrier spacing using for data transmission. Only the values 15, 30 or 60 kHz (FR1), and 60 or 120 kHz (FR2) are applicable. The network configures a not larger 
than any SCS of configured BWPs for the serving cell. See TS 38.213 [13], clause 11.1. 

 

TDD-UL-DL-Pattern field descriptions 
dl-UL-TransmissionPeriodicity 
Periodicity of the DL-UL pattern, see TS 38.213 [13], clause 11.1. If the dl-UL-TransmissionPeriodicity-v1530 is signalled, UE shall ignore the dl-UL-TransmissionPeriodicity 
(without suffix). 
nrofDownlinkSlots 
Number of consecutive full DL slots at the beginning of each DL-UL pattern, see TS 38.213 [13], clause 11.1. In this release, the maximum value for this field is 80. 
nrofDownlinkSymbols 
Number of consecutive DL symbols in the beginning of the slot following the last full DL slot (as derived from nrofDownlinkSlots). The value 0 indicates that there is no partial-
downlink slot. (see TS 38.213 [13], clause 11.1). 
nrofUplinkSlots 
Number of consecutive full UL slots at the end of each DL-UL pattern, see TS 38.213 [13], clause 11.1. In this release, the maximum value for this field is 80. 
nrofUplinkSymbols 
Number of consecutive UL symbols in the end of the slot preceding the first full UL slot (as derived from nrofUplinkSlots). The value 0 indicates that there is no partial-uplink 
slot. (see TS 38.213 [13], clause 11.1). 

 

– TDD-UL-DL-ConfigDedicated 

The IE TDD-UL-DL-ConfigDedicated determines the UE-specific Uplink/Downlink TDD configuration. 

TDD-UL-DL-ConfigDedicated information element 

-- ASN1START 
-- TAG-TDD-UL-DL-CONFIGDEDICATED-START 

• TDD configuration
• Details in later class
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-- TAG-DOWNLINKCONFIGCOMMON-STOP 
-- ASN1STOP 

 

DownlinkConfigCommon field descriptions 
frequencyInfoDL 
Basic parameters of a downlink carrier and transmission thereon. 
initialDownlinkBWP 
The initial downlink BWP configuration for a serving cell.The network configures the locationAndBandwidth so that the initial downlink BWP contains the entire CORESET#0 of 
this serving cell in the frequency domain. 

 

Conditional Presence Explanation 
InterFreqHOAndServCellAdd This field is mandatory present for inter-frequency handover, and upon serving cell (PSCell/SCell) addition. Otherwise, the field is 

optionally present, Need M. 
ServCellAdd This field is mandatory present upon serving cell addition (for PSCell and SCell) and upon handover from E-UTRA to NR. It is 

optionally present, Need M otherwise. 
 

– DownlinkConfigCommonSIB 

The IE DownlinkConfigCommonSIB provides common downlink parameters of a cell. 

DownlinkConfigCommonSIB information element 

-- ASN1START 
-- TAG-DOWNLINKCONFIGCOMMONSIB-START 
 
DownlinkConfigCommonSIB ::=     SEQUENCE { 
    frequencyInfoDL                 FrequencyInfoDL-SIB, 
    initialDownlinkBWP              BWP-DownlinkCommon, 
    bcch-Config                         BCCH-Config, 
    pcch-Config                         PCCH-Config, 
    ... 
} 
 
 
BCCH-Config ::=                 SEQUENCE {  
    modificationPeriodCoeff         ENUMERATED {n2, n4, n8, n16}, 
    ... 
} 
 
 
PCCH-Config ::=             SEQUENCE { 
    defaultPagingCycle                  PagingCycle, 
    nAndPagingFrameOffset               CHOICE { 
        oneT                                NULL, 
        halfT                               INTEGER (0..1), 
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Conditional Presence Explanation 
SpCellAdd The field is mandatory present if this FrequencyInfoDL is for SpCell. Otherwise the field is optionally present, Need S. 

 

– FrequencyInfoDL-SIB 

The IE FrequencyInfoDL-SIB provides basic parameters of a downlink carrier and transmission thereon. 

FrequencyInfoDL-SIB information element 

-- ASN1START 

-- TAG-FREQUENCYINFODL-SIB-START 

 

FrequencyInfoDL-SIB ::=             SEQUENCE { 

    frequencyBandList                   MultiFrequencyBandListNR-SIB, 

    offsetToPointA                      INTEGER (0..2199), 

    scs-SpecificCarrierList             SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier 

} 

 

-- TAG-FREQUENCYINFODL-SIB-STOP 

-- ASN1STOP 

 

FrequencyInfoDL-SIB field descriptions 
offsetToPointA 
Represents the offset to Point A as defined in TS 38.211 [16], clause 4.4.4.2. 
frequencyBandList 
List of one or multiple frequency bands to which this carrier(s) belongs.  
scs-SpecificCarrierList 
A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A (see TS 38.211 [16], clause 5.3). The network configures this for all SCSs that 
are used in DL BWPs in this serving cell. 

 

– FrequencyInfoUL 

The IE FrequencyInfoUL provides basic parameters of an uplink carrier and transmission thereon. 

FrequencyInfoUL information element 

-- ASN1START 

-- TAG-FREQUENCYINFOUL-START 

 

FrequencyInfoUL ::=                 SEQUENCE { 

    frequencyBandList                   MultiFrequencyBandListNR                                OPTIONAL,   -- Cond FDD-OrSUL 

    absoluteFrequencyPointA             ARFCN-ValueNR                                           OPTIONAL,   -- Cond FDD-OrSUL 

    scs-SpecificCarrierList             SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier, 

    additionalSpectrumEmission          AdditionalSpectrumEmission                              OPTIONAL,   -- Need S 
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MultiFrequencyBandListNR-SIB ::=            SEQUENCE (SIZE (1.. maxNrofMultiBands)) OF NR-MultiBandInfo 
 
NR-MultiBandInfo ::=                        SEQUENCE { 
    freqBandIndicatorNR                         FreqBandIndicatorNR         OPTIONAL,   -- Cond OptULNotSIB2 
    nr-NS-PmaxList                              NR-NS-PmaxList              OPTIONAL    -- Need S 
} 
 
-- TAG-MULTIFREQUENCYBANDLISTNR-SIB-STOP 
-- ASN1STOP 
 

NR-MultiBandInfo field descriptions 
freqBandIndicatorNR 
Provides an NR frequency band number as defined in TS 38.101-1 [15] and TS 38.101-2 [39], table 5.2-1. 
nr-NS-PmaxList 
Provides a list of additionalPmax and additionalSpectrumEmission values. If the field is absent the UE uses value 0 for the additionalSpectrumEmission (see TS 38.101-1 [15] 
table 6.2.3.1-1A , and TS 38.101-2 [39], table 6.2.3.1-2). 

 

Conditional Presence Explanation 
OptULNotSIB2 The field is absent for SIB2 and is mandatory present in SIB4 and frequencyInfoDL-SIB. Otherwise, if the field is absent in frequencyInfoUL-

SIB in UplinkConfigCommonSIB, the UE will use the frequency band indicated in frequencyInfoDL-SIB in DownlinkConfigCommonSIB. 
 

– NextHopChainingCount 

The IE NextHopChainingCount is used to update the KgNB key and corresponds to parameter NCC: See TS 33.501 [11]. 

NextHopChainingCount information element 

-- ASN1START 
-- TAG-NEXTHOPCHAININGCOUNT-START 
 
NextHopChainingCount ::=                    INTEGER (0..7) 
 
-- TAG-NEXTHOPCHAININGCOUNT-STOP 
-- ASN1STOP 
 

– NG-5G-S-TMSI 

The IE NG-5G-S-TMSI contains a 5G S-Temporary Mobile Subscription Identifier (5G-S-TMSI), a temporary UE identity provided by the 5GC which uniquely identifies the UE 
within the tracking area, see TS 23.003 [21]. 
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FreqBandIndicatorNR information element 

-- ASN1START 
-- TAG-FREQBANDINDICATORNR-START 
 
FreqBandIndicatorNR ::=             INTEGER (1..1024) 
 
-- TAG-FREQBANDINDICATORNR-STOP 
-- ASN1STOP 

 

– FrequencyInfoDL 

The IE FrequencyInfoDL provides basic parameters of a downlink carrier and transmission thereon. 

FrequencyInfoDL information element 

-- ASN1START 
-- TAG-FREQUENCYINFODL-START 
 
FrequencyInfoDL ::=                 SEQUENCE { 
    absoluteFrequencySSB                ARFCN-ValueNR                                                   OPTIONAL,   -- Cond SpCellAdd 
    frequencyBandList                   MultiFrequencyBandListNR, 
    absoluteFrequencyPointA             ARFCN-ValueNR, 
    scs-SpecificCarrierList             SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier, 
    ... 
} 
 
-- TAG-FREQUENCYINFODL-STOP 
-- ASN1STOP 

 

FrequencyInfoDL field descriptions 
absoluteFrequencyPointA 
Absolute frequency position of the reference resource block (Common RB 0). Its lowest subcarrier is also known as Point A (see TS 38.211 [16], clause 4.4.4.2). Note that the 
lower edge of the actual carrier is not defined by this field but rather in the scs-SpecificCarrierList. 
absoluteFrequencySSB 
Frequency of the SSB to be used for this serving cell. SSB related parameters (e.g. SSB index) provided for a serving cell refer to this SSB frequency unless mentioned 
otherwise. The cell-defining SSB of the PCell is always on the sync raster. Frequencies are considered to be on the sync raster if they are also identifiable with a GSCN value 
(see TS 38.101-1 [15]). If the field is absent, the SSB related parameters should be absent, e.g. ssb-PositionsInBurst, ssb-periodicityServingCell and subcarrierSpacing in 
ServingCellConfigCommon IE. If the field is absent, the UE obtains timing reference from the SpCell. This is only supported in case the SCell is in the same frequency band as 
the SpCell. 
frequencyBandList 
List containing only one frequency band to which this carrier(s) belongs. Multiple values are not supported. 
scs-SpecificCarrierList 
A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A. The network configures a scs-SpecificCarrier at least for each numerology 
(SCS) that is used e.g. in a BWP (see TS 38.211 [16], clause 5.3). 
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-- TAG-SCRAMBLINGID-STOP 
-- ASN1STOP 

 

– SCS-SpecificCarrier 

The IE SCS-SpecificCarrier provides parameters determining the location and width of the actual carrier or the carrier bandwidth. It is defined specifically for a numerology 
(subcarrier spacing (SCS)) and in relation (frequency offset) to Point A. 

SCS-SpecificCarrier information element 

-- ASN1START 
-- TAG-SCS-SPECIFICCARRIER-START 
 
SCS-SpecificCarrier ::=             SEQUENCE { 
    offsetToCarrier                     INTEGER (0..2199), 
    subcarrierSpacing                   SubcarrierSpacing, 
    carrierBandwidth                    INTEGER (1..maxNrofPhysicalResourceBlocks), 
    ..., 
    [[ 
    txDirectCurrentLocation         INTEGER (0..4095)                                       OPTIONAL            -- Need S 
    ]] 
} 
 
-- TAG-SCS-SPECIFICCARRIER-STOP 
-- ASN1STOP 

 

SCS-SpecificCarrier field descriptions 
carrierBandwidth 
Width of this carrier in number of PRBs (using the subcarrierSpacing defined for this carrier) (see TS 38.211 [16], clause 4.4.2). 
offsetToCarrier 
Offset in frequency domain between Point A (lowest subcarrier of common RB 0) and the lowest usable subcarrier on this carrier in number of PRBs (using the 
subcarrierSpacing defined for this carrier). The maximum value corresponds to 275*8-1. See TS 38.211 [16], clause 4.4.2. 
txDirectCurrentLocation 
Indicates the downlink Tx Direct Current location for the carrier. A value in the range 0..3299 indicates the subcarrier index within the carrier. The values in the value range 
3301..4095 are reserved and ignored by the UE. If this field is absent for downlink within ServingCellConfigCommon and ServingCellConfigCommonSIB, the UE assumes the 
default value of 3300 (i.e. "Outside the carrier"). (see TS 38.211 [16], clause 4.4.2). Network does not configure this field via ServingCellConfig or for uplink carriers. 
subcarrierSpacing 
Subcarrier spacing of this carrier. It is used to convert the offsetToCarrier into an actual frequency. Only the values 15 kHz, 30 kHz or 60 kHz (FR1), and 60 kHz or 120 kHz 
(FR2) are applicable. 

 

– SDAP-Config 

The IE SDAP-Config is used to set the configurable SDAP parameters for a data radio bearer. All configured instances of SDAP-Config with the same value of pdu-Session 
correspond to the same SDAP entity as specified in TS 37.324 [24]. 

• Freq configuration
• Resource grid



Point A (Common reference point) and offset to carrier

S
S
B

Point A

Offset to point A (in terms of 15 KHz for 
FR1 and 60 KHz for Fr2)

15 kHz (FR1)/ 60 
KHz Fr2

Release 15 248 3GPP TS 38.331 V15.8.0 (2019-12) 

3GPP 

Conditional Presence Explanation 
SpCellAdd The field is mandatory present if this FrequencyInfoDL is for SpCell. Otherwise the field is optionally present, Need S. 

 

– FrequencyInfoDL-SIB 

The IE FrequencyInfoDL-SIB provides basic parameters of a downlink carrier and transmission thereon. 

FrequencyInfoDL-SIB information element 

-- ASN1START 

-- TAG-FREQUENCYINFODL-SIB-START 

 

FrequencyInfoDL-SIB ::=             SEQUENCE { 

    frequencyBandList                   MultiFrequencyBandListNR-SIB, 

    offsetToPointA                      INTEGER (0..2199), 

    scs-SpecificCarrierList             SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier 

} 

 

-- TAG-FREQUENCYINFODL-SIB-STOP 

-- ASN1STOP 

 

FrequencyInfoDL-SIB field descriptions 
offsetToPointA 
Represents the offset to Point A as defined in TS 38.211 [16], clause 4.4.4.2. 
frequencyBandList 
List of one or multiple frequency bands to which this carrier(s) belongs.  
scs-SpecificCarrierList 
A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A (see TS 38.211 [16], clause 5.3). The network configures this for all SCSs that 
are used in DL BWPs in this serving cell. 

 

– FrequencyInfoUL 

The IE FrequencyInfoUL provides basic parameters of an uplink carrier and transmission thereon. 

FrequencyInfoUL information element 

-- ASN1START 

-- TAG-FREQUENCYINFOUL-START 

 

FrequencyInfoUL ::=                 SEQUENCE { 

    frequencyBandList                   MultiFrequencyBandListNR                                OPTIONAL,   -- Cond FDD-OrSUL 

    absoluteFrequencyPointA             ARFCN-ValueNR                                           OPTIONAL,   -- Cond FDD-OrSUL 

    scs-SpecificCarrierList             SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier, 

    additionalSpectrumEmission          AdditionalSpectrumEmission                              OPTIONAL,   -- Need S 

SIB1àServingCellConfigCommonSIBàDownlinkConfigCommonSIB 
àFrequencyInfoDL-SIB àoffsetToPointA

So, a UE, after SSB synchronization and 
decoding SIB1, will be able to identify the 
point A reference **

More details on this (gap) in the SSB sync lecture

**This is for Pcell. For other cells, absoluteFrequencyPointA is used and is specified in terms of ARFCN

38.211

Resource 
grid

Offset to 
carrier

Resource Grid for MIB (Actual GRID) 
with SCS specified by 
subCarrierSpacingCommon
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– BWP-DownlinkCommon 

The IE BWP-DownlinkCommon is used to configure the common parameters of a downlink BWP. They are "cell specific" and the network ensures the necessary alignment with 
corresponding parameters of other UEs. The common parameters of the initial bandwidth part of the PCell are also provided via system information. For all other serving cells, 
the network provides the common parameters via dedicated signalling. 

BWP-DownlinkCommon information element 

-- ASN1START 

-- TAG-BWP-DOWNLINKCOMMON-START 

 

BWP-DownlinkCommon ::=              SEQUENCE { 

    genericParameters                   BWP, 

    pdcch-ConfigCommon                  SetupRelease { PDCCH-ConfigCommon }                                     OPTIONAL,   -- Need M 

    pdsch-ConfigCommon                  SetupRelease { PDSCH-ConfigCommon }                                     OPTIONAL,   -- Need M 

    ... 

} 

 

-- TAG-BWP-DOWNLINKCOMMON-STOP 

-- ASN1STOP 

 

BWP-DownlinkCommon field descriptions 
pdcch-ConfigCommon 
Cell specific parameters for the PDCCH of this BWP. 
pdsch-ConfigCommon 
Cell specific parameters for the PDSCH of this BWP. 

 

– BWP-DownlinkDedicated 

The IE BWP-DownlinkDedicated is used to configure the dedicated (UE specific) parameters of a downlink BWP. 

BWP-DownlinkDedicated information element 

-- ASN1START 

-- TAG-BWP-DOWNLINKDEDICATED-START 

 

BWP-DownlinkDedicated ::=           SEQUENCE { 

    pdcch-Config                        SetupRelease { PDCCH-Config }                                           OPTIONAL,   -- Need M 

    pdsch-Config                        SetupRelease { PDSCH-Config }                                           OPTIONAL,   -- Need M 

    sps-Config                          SetupRelease { SPS-Config }                                             OPTIONAL,   -- Need M 

    radioLinkMonitoringConfig           SetupRelease { RadioLinkMonitoringConfig }                              OPTIONAL,   -- Need M 

    ... 

} 

 

-- TAG-BWP-DOWNLINKDEDICATED-STOP 

-- ASN1STOP 
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BSR-Config field descriptions 
logicalChannelSR-DelayTimer 
Value in number of subframes. Value sf20 corresponds to 20 subframes, sf40 corresponds to 40 subframes, and so on. 
periodicBSR-Timer 
Value in number of subframes. Value sf1 corresponds to 1 subframe, value sf5 corresponds to 5 subframes and so on. 
retxBSR-Timer 
Value in number of subframes. Value sf10 corresponds to 10 subframes, value sf20 corresponds to 20 subframes and so on. 

 

– BWP 

The IE BWP is used to configure generic parameters of a bandwidth part as defined in TS 38.211 [16], clause 4.5, and TS 38.213 [13], clause 12. 

For each serving cell the network configures at least an initial downlink bandwidth part and one (if the serving cell is configured with an uplink) or two (if using supplementary 
uplink (SUL)) initial uplink bandwidth parts. Furthermore, the network may configure additional uplink and downlink bandwidth parts for a serving cell. 

The uplink and downlink bandwidth part configurations are divided into common and dedicated parameters. 

BWP information element 

-- ASN1START 

-- TAG-BWP-START 

 

BWP ::=                             SEQUENCE { 

    locationAndBandwidth                INTEGER (0..37949), 

    subcarrierSpacing                   SubcarrierSpacing, 

    cyclicPrefix                        ENUMERATED { extended }                                                 OPTIONAL    -- Need R 

} 

 

 

-- TAG-BWP-STOP 

-- ASN1STOP 

 

• Resource-Indicator-Value (RIV) 
format (details later).

• Provides location and BW
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sp-ZP-CSI-RS-ResourceSetsToAddModList 
AddMod/Release lists for configuring semi-persistent zero-power CSI-RS resource sets. Each set contains a ZP-CSI-RS-ResourceSetId and the IDs of one or more ZP-CSI-
RS-Resources (the actual resources are defined in the zp-CSI-RS-ResourceToAddModList) (see TS 38.214 [19], clause 5.1.4.2). 
tci-StatesToAddModList 
A list of Transmission Configuration Indicator (TCI) states indicating a transmission configuration which includes QCL-relationships between the DL RSs in one RS set and the 
PDSCH DMRS ports (see TS 38.214 [19], clause 5.1.5). 
vrb-ToPRB-Interleaver 
Interleaving unit configurable between 2 and 4 PRBs (see TS 38.211 [16], clause 7.3.1.6). When the field is absent, the UE performs non-interleaved VRB-to-PRB mapping. 
zp-CSI-RS-ResourceToAddModList 
A list of Zero-Power (ZP) CSI-RS resources used for PDSCH rate-matching. Each resource in this list may be referred to from only one type of resource set, i.e., aperiodic, 
semi-persistent or periodic (see TS 38.214 [19]). 

 

– PDSCH-ConfigCommon 

The IE PDSCH-ConfigCommon is used to configure cell specific PDSCH parameters. 

PDSCH-ConfigCommon information element 

-- ASN1START 
-- TAG-PDSCH-CONFIGCOMMON-START 
 
PDSCH-ConfigCommon ::=                  SEQUENCE { 
    pdsch-TimeDomainAllocationList                  PDSCH-TimeDomainResourceAllocationList          OPTIONAL,   -- Need R 
    ... 
} 
 
-- TAG-PDSCH-CONFIGCOMMON-STOP 
-- ASN1STOP 

 

PDSCH-ConfigCommon field descriptions 
pdsch-TimeDomainAllocationList 
List of time-domain configurations for timing of DL assignment to DL data (see table 5.1.2.1.1-1 in TS 38.214 [19]). 

 

– PDSCH-ServingCellConfig 

The IE PDSCH-ServingCellConfig is used to configure UE specific PDSCH parameters that are common across the UE's BWPs of one serving cell. 

PDSCH-ServingCellConfig information element 

-- ASN1START 
-- TAG-PDSCH-SERVINGCELLCONFIG-START 
 
PDSCH-ServingCellConfig ::=             SEQUENCE { 
    codeBlockGroupTransmission              SetupRelease { PDSCH-CodeBlockGroupTransmission }       OPTIONAL,   -- Need M 
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Conditional Presence Explanation 
SCellAddOnly It is optionally present, Need S, for (non-PUCCH) SCells when adding a new SCell. The field is absent, Need M, when 

reconfiguring SCells. The field is also absent for the SpCells as well as for a PUCCH SCell. 
 

– PDSCH-TimeDomainResourceAllocationList 

The IE PDSCH-TimeDomainResourceAllocation is used to configure a time domain relation between PDCCH and PDSCH. The PDSCH-TimeDomainResourceAllocationList 
contains one or more of such PDSCH-TimeDomainResourceAllocations. The network indicates in the DL assignment which of the configured time domain allocations the UE 
shall apply for that DL assignment. The UE determines the bit width of the DCI field based on the number of entries in the PDSCH-TimeDomainResourceAllocationList. Value 0 
in the DCI field refers to the first element in this list, value 1 in the DCI field refers to the second element in this list, and so on. 

PDSCH-TimeDomainResourceAllocationList information element 

-- ASN1START 

-- TAG-PDSCH-TIMEDOMAINRESOURCEALLOCATIONLIST-START 

 

 

PDSCH-TimeDomainResourceAllocationList ::=  SEQUENCE (SIZE(1..maxNrofDL-Allocations)) OF PDSCH-TimeDomainResourceAllocation 

 

PDSCH-TimeDomainResourceAllocation ::=   SEQUENCE { 

    k0                                      INTEGER(0..32)                                                     OPTIONAL,   -- Need S 

    mappingType                             ENUMERATED {typeA, typeB}, 

    startSymbolAndLength                    INTEGER (0..127) 

} 

 

-- TAG-PDSCH-TIMEDOMAINRESOURCEALLOCATIONLIST-STOP 

-- ASN1STOP 

 

PDSCH-TimeDomainResourceAllocation field descriptions 
k0 
Slot offset between DCI and its scheduled PDSCH (see TS 38.214 [19], clause 5.1.2.1) When the field is absent the UE applies the value 0. 
mappingType 
PDSCH mapping type. (see TS 38.214 [19], clause 5.3). 
startSymbolAndLength 
An index giving valid combinations of start symbol and length (jointly encoded) as start and length indicator (SLIV). The network configures the field so that the allocation does 
not cross the slot boundary (see TS 38.214 [19], clause 5.1.2.1). 

 

– PHR-Config 

The IE PHR-Config is used to configure parameters for power headroom reporting. 
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    controlResourceSetToReleaseList     SEQUENCE(SIZE (1..3)) OF ControlResourceSetId               OPTIONAL,   -- Need N 
    searchSpacesToAddModList            SEQUENCE(SIZE (1..10)) OF SearchSpace                       OPTIONAL,   -- Need N 
    searchSpacesToReleaseList           SEQUENCE(SIZE (1..10)) OF SearchSpaceId                     OPTIONAL,   -- Need N 
    downlinkPreemption                  SetupRelease { DownlinkPreemption }                         OPTIONAL,   -- Need M 
    tpc-PUSCH                           SetupRelease { PUSCH-TPC-CommandConfig }                    OPTIONAL,   -- Need M 
    tpc-PUCCH                           SetupRelease { PUCCH-TPC-CommandConfig }                    OPTIONAL,   -- Need M 
    tpc-SRS                             SetupRelease { SRS-TPC-CommandConfig}                       OPTIONAL,   -- Need M 
    ... 
} 
 
-- TAG-PDCCH-CONFIG-STOP 
-- ASN1STOP 

 

PDCCH-Config field descriptions 
controlResourceSetToAddModList 
List of UE specifically configured Control Resource Sets (CORESETs) to be used by the UE. The network configures at most 3 CORESETs per BWP per cell (including UE-
specific and common CORESETs). In case network reconfigures control resource set with the same ControlResourceSetId as used for commonControlResourceSet 
configured via PDCCH-ConfigCommon, the configuration from PDCCH-Config always takes precedence and should not be updated by the UE based on 
servingCellConfigCommon. 
downlinkPreemption 
Configuration of downlink preemption indications to be monitored in this cell (see TS 38.213 [13], clause 11.2). 
searchSpacesToAddModList 
List of UE specifically configured Search Spaces. The network configures at most 10 Search Spaces per BWP per cell (including UE-specific and common Search Spaces). 
tpc-PUCCH 
Enable and configure reception of group TPC commands for PUCCH. 
tpc-PUSCH 
Enable and configure reception of group TPC commands for PUSCH. 
tpc-SRS 
Enable and configure reception of group TPC commands for SRS. 

 

– PDCCH-ConfigCommon 

The IE PDCCH-ConfigCommon is used to configure cell specific PDCCH parameters provided in SIB as well as in dedicated signalling. 

PDCCH-ConfigCommon information element 

-- ASN1START 
-- TAG-PDCCH-CONFIGCOMMON-START 
 
PDCCH-ConfigCommon ::=              SEQUENCE { 
    controlResourceSetZero              ControlResourceSetZero                                  OPTIONAL,   -- Cond InitialBWP-Only 
    commonControlResourceSet            ControlResourceSet                                      OPTIONAL,   -- Need R 
    searchSpaceZero                     SearchSpaceZero                                         OPTIONAL,   -- Cond InitialBWP-Only 
    commonSearchSpaceList               SEQUENCE (SIZE(1..4)) OF SearchSpace                    OPTIONAL,   -- Need R 
    searchSpaceSIB1                     SearchSpaceId                                           OPTIONAL,   -- Need S 
    searchSpaceOtherSystemInformation   SearchSpaceId                                           OPTIONAL,   -- Need S 



UplinkConfigCommonSIB
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UplinkConfigCommon field descriptions 
frequencyInfoUL 
Absolute uplink frequency configuration and subcarrier specific virtual carriers. 
initialUplinkBWP 
The initial uplink BWP configuration for a SpCell (PCell of MCG or SCG) and SCell (see TS 38.213 [13], clause 12). 

 

Conditional Presence Explanation 
InterFreqHOAndServCellAdd This field is mandatory present for inter-frequency handover and upon serving cell (PSCell/SCell) addition. Otherwise, the field is optionally 

present, Need M. 
ServCellAdd This field is mandatory present upon serving cell addition (for PSCell and SCell) and upon handover from E-UTRA to NR. It is optionally 

present, Need M otherwise. 
 

– UplinkConfigCommonSIB 

The IE UplinkConfigCommonSIB provides common uplink parameters of a cell. 

UplinkConfigCommonSIB information element 

-- ASN1START 

-- TAG-UPLINKCONFIGCOMMONSIB-START 

 

UplinkConfigCommonSIB ::=               SEQUENCE { 

    frequencyInfoUL                         FrequencyInfoUL-SIB, 

    initialUplinkBWP                        BWP-UplinkCommon, 

    timeAlignmentTimerCommon                TimeAlignmentTimer 

} 

 

-- TAG-UPLINKCONFIGCOMMONSIB-STOP 

-- ASN1STOP 

 

UplinkConfigCommonSIB field descriptions 
frequencyInfoUL 
Absolute uplink frequency configuration and subcarrier specific virtual carriers. 
InitialUplinkBWP 
The initial uplink BWP configuration for a SpCell (PCell of MCG or SCG) (see TS 38.213 [13], clause 12). 

 

– UplinkTxDirectCurrentList 

The IE UplinkTxDirectCurrentList indicates the Tx Direct Current locations per serving cell for each configured UL BWP in the serving cell, based on the BWP numerology and 
the associated carrier bandwidth. 
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-- TAG-FREQUENCYINFOUL-SIB-START 

 

FrequencyInfoUL-SIB ::=                 SEQUENCE { 

    frequencyBandList                   MultiFrequencyBandListNR-SIB                            OPTIONAL,   -- Cond FDD-OrSUL 

    absoluteFrequencyPointA             ARFCN-ValueNR                                           OPTIONAL,   -- Cond FDD-OrSUL 

    scs-SpecificCarrierList             SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier, 

    p-Max                               P-Max                                                   OPTIONAL,   -- Need S 

    frequencyShift7p5khz                ENUMERATED {true}                                       OPTIONAL,   -- Cond FDD-TDD-OrSUL-Optional 

    ... 

} 

 

-- TAG-FREQUENCYINFOUL-SIB-STOP 

-- ASN1STOP 

 

FrequencyInfoUL-SIB field descriptions 
absoluteFrequencyPointA 
Absolute frequency of the reference resource block (Common RB 0). Its lowest subcarrier is also known as Point A. Note that the lower edge of the actual carrier is not defined 
by this field but rather in the scs-SpecificCarrierList (see TS 38.211 [16], clause 4.4.4.2). 
frequencyBandList 
Provides the frequency band indicator and a list of additionalPmax and additionalSpectrumEmission values as defined in TS 38.101-1 [15], table 6.2.3.1-1, and TS 38.101-2 
[39], table 6.2.3.1-2. The UE shall apply the first listed band which it supports in the frequencyBandList field.  
frequencyShift7p5khz 
Enable the NR UL transmission with a 7.5 kHz shift to the LTE raster. If the field is absent, the frequency shift is disabled. 
p-Max 
Value in dBm applicable for the cell. If absent the UE applies the maximum power according to TS 38.101-1 [15] in case of an FR1 cell or TS 38.101-2 [39] in case of an FR2 
cell. In this release of the specification, if p-Max is present on a carrier frequency in FR2, the UE shall ignore the field and applies the maximum power according to TS 38.101-
2 [39]. 
scs-SpecificCarrierList 
A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A (see TS 38.211 [16], clause 5.3). The network configures this for all SCSs that 
are used in UL BWPs configured in this serving cell. 

 

Conditional Presence Explanation 
FDD-OrSUL The field is mandatory present if this FrequencyInfoUL-SIB is for the paired UL for a DL (defined in a FrequencyInfoDL-SIB) 

or if this FrequencyInfoUL-SIB is for a supplementary uplink (SUL). It is absent otherwise (if this FrequencyInfoUL-SIB is for 
an unpaired UL (TDD). 

FDD-TDD-OrSUL-Optional The field is optionally present, Need R, if this FrequencyInfoUL-SIB is for the paired UL for a DL (defined in a 
FrequencyInfoDL-SIB), or if this FrequencyInfoUL-SIB is for an unpaired UL (TDD) in certain bands (as defined in clause 
5.4.2.1 of TS 38.101-1 and in clause 5.4.2.1 of TS 38.104 [12]), or if this FrequencyInfoUL-SIB is for a supplementary uplink 
(SUL). It is absent otherwise. 

 

– Hysteresis 

The IE Hysteresis is a parameter used within the entry and leave condition of an event triggered reporting condition. The actual value is field value * 0.5 dB. 
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-- ASN1STOP 
 

BWP-Uplink field descriptions 
bwp-Id 
An identifier for this bandwidth part. Other parts of the RRC configuration use the BWP-Id to associate themselves with a particular bandwidth part. 
The network configures the BWPs with consecutive IDs from 1. The Network does not include the value 0, since value 0 is reserved for the initial BWP. 

 

Conditional Presence Explanation 
SetupOtherBWP The field is mandatory present upon configuration of a new UL BWP. The field is optionally present, Need M, otherwise.  

 

– BWP-UplinkCommon 

The IE BWP-UplinkCommon is used to configure the common parameters of an uplink BWP. They are "cell specific" and the network ensures the necessary alignment with 
corresponding parameters of other UEs. The common parameters of the initial bandwidth part of the PCell are also provided via system information. For all other serving cells, 
the network provides the common parameters via dedicated signalling. 

BWP-UplinkCommon information element 

-- ASN1START 
-- TAG-BWP-UPLINKCOMMON-START 
 
BWP-UplinkCommon ::=                SEQUENCE { 
    genericParameters                   BWP, 
    rach-ConfigCommon                   SetupRelease { RACH-ConfigCommon }                                      OPTIONAL,   -- Need M 
    pusch-ConfigCommon                  SetupRelease { PUSCH-ConfigCommon }                                     OPTIONAL,   -- Need M 
    pucch-ConfigCommon                  SetupRelease { PUCCH-ConfigCommon }                                     OPTIONAL,   -- Need M 
    ... 
} 
 
-- TAG-BWP-UPLINKCOMMON-STOP 
-- ASN1STOP 
 

PRACH
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Questions

• How does the UE know if the system is TDD/FDD?
• Does SIB1 have any details on this?


