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6.2.2
Message definitions

–
MIB
The MIB includes the system information transmitted on BCH.
Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: BCCH

Direction: Network to UE

MIB

-- ASN1START

-- TAG-MIB-START

MIB ::=                             SEQUENCE {

    systemFrameNumber                   BIT STRING (SIZE (6)),

    subCarrierSpacingCommon             ENUMERATED {scs15or60, scs30or120},

    ssb-SubcarrierOffset                INTEGER (0..15),

    dmrs-TypeA-Position                 ENUMERATED {pos2, pos3},

    pdcch-ConfigSIB1                    PDCCH-ConfigSIB1,

    cellBarred                          ENUMERATED {barred, notBarred},

    intraFreqReselection                ENUMERATED {allowed, notAllowed},

    spare                               BIT STRING (SIZE (1))

}

-- TAG-MIB-STOP

-- ASN1STOP

	MIB field descriptions

	cellBarred
Barred means the cell is barred, as defined in TS 38.304 [20].

	dmrs-TypeA-Position
Position of (first) DM-RS for downlink (see TS 38.211 [16], clause 7.4.1.1.2) and uplink (see TS 38.211 [16], clause 6.4.1.1.3).

	intraFreqReselection
Controls cell selection/reselection to intra-frequency cells when the highest ranked cell is barred, or treated as barred by the UE, as specified in TS 38.304 [20].

	pdcch-ConfigSIB1
Determines a common ControlResourceSet (CORESET), a common search space and necessary PDCCH parameters. If the field ssb-SubcarrierOffset indicates that SIB1 is not present, the field pdcch-ConfigSIB1 indicates the frequency positions where the UE may find SS/PBCH block with SIB1 or the frequency range where the network does not provide SS/PBCH block with SIB1 (see TS 38.213 [13], clause 13).

	ssb-SubcarrierOffset
Corresponds to kSSB (see TS 38.213 [13]), which is the frequency domain offset between SSB and the overall resource block grid in number of subcarriers. (See TS 38.211 [16], clause 7.4.3.1).

The value range of this field may be extended by an additional most significant bit encoded within PBCH as specified in TS 38.213 [13].

This field may indicate that this cell does not provide SIB1 and that there is hence no CORESET#0 configured in MIB (see TS 38.213 [13], clause 13). In this case, the field pdcch-ConfigSIB1 may indicate the frequency positions where the UE may (not) find a SS/PBCH with a control resource set and search space for SIB1 (see TS 38.213 [13], clause 13).

	subCarrierSpacingCommon
Subcarrier spacing for SIB1, Msg.2/4 for initial access, paging and broadcast SI-messages. If the UE acquires this MIB on a carrier frequency <7.125 GHz, the value scs15or60 corresponds to 15 kHz and the value scs30or120 corresponds to 30 kHz. If the UE acquires this MIB on a carrier frequency >7.125 GHz, the value scs15or60 corresponds to 60 kHz and the value scs30or120 corresponds to 120 kHz.

	systemFrameNumber
The 6 most significant bits (MSB) of the 10-bit System Frame Number (SFN). The 4 LSB of the SFN are conveyed in the PBCH transport block as part of channel coding (i.e. outside the MIB encoding), as defined in clause 7.1 in TS 38.212 [17].


–
RRCRelease
The RRCRelease message is used to command the release of an RRC connection or the suspension of the RRC connection.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: Network to UE

RRCRelease message
-- ASN1START

-- TAG-RRCRELEASE-START

RRCRelease ::=                      SEQUENCE {

    rrc-TransactionIdentifier           RRC-TransactionIdentifier,

    criticalExtensions                  CHOICE {

        rrcRelease                          RRCRelease-IEs,

        criticalExtensionsFuture            SEQUENCE {}

    }

}

RRCRelease-IEs ::=                  SEQUENCE {

    redirectedCarrierInfo               RedirectedCarrierInfo                                                   OPTIONAL,   -- Need N

    cellReselectionPriorities           CellReselectionPriorities                                               OPTIONAL,   -- Need R

    suspendConfig                       SuspendConfig                                                           OPTIONAL,   -- Need R

    deprioritisationReq                 SEQUENCE {

        deprioritisationType                ENUMERATED {frequency, nr},

        deprioritisationTimer               ENUMERATED {min5, min10, min15, min30}

    }                                                                                                           OPTIONAL,   -- Need N

    lateNonCriticalExtension                OCTET STRING                                                        OPTIONAL,

    nonCriticalExtension                    RRCRelease-v1540-IEs                                                OPTIONAL
}

RRCRelease-v1540-IEs ::=            SEQUENCE {

    waitTime                           RejectWaitTime                OPTIONAL, -- Need N

    nonCriticalExtension               SEQUENCE {}                   OPTIONAL
}

RedirectedCarrierInfo ::=           CHOICE {

    nr                                  CarrierInfoNR,

    eutra                               RedirectedCarrierInfo-EUTRA,

    ...

}

RedirectedCarrierInfo-EUTRA ::=     SEQUENCE {

    eutraFrequency                          ARFCN-ValueEUTRA,

    cnType                                  ENUMERATED {epc,fiveGC}                                             OPTIONAL    -- Need N

}

CarrierInfoNR ::=                   SEQUENCE {

    carrierFreq                         ARFCN-ValueNR,

    ssbSubcarrierSpacing                SubcarrierSpacing,

    smtc                                SSB-MTC                                                                 OPTIONAL,      -- Need S

    ...

}

SuspendConfig ::=                   SEQUENCE {

    fullI-RNTI                          I-RNTI-Value,

    shortI-RNTI                         ShortI-RNTI-Value,

    ran-PagingCycle                     PagingCycle,

    ran-NotificationAreaInfo            RAN-NotificationAreaInfo                                                OPTIONAL,   -- Need M

    t380                                PeriodicRNAU-TimerValue                                                 OPTIONAL,   -- Need R

    nextHopChainingCount                NextHopChainingCount,

    ...

}

PeriodicRNAU-TimerValue ::=         ENUMERATED { min5, min10, min20, min30, min60, min120, min360, min720}

CellReselectionPriorities ::=       SEQUENCE {

    freqPriorityListEUTRA               FreqPriorityListEUTRA                                                   OPTIONAL,       -- Need M

    freqPriorityListNR                  FreqPriorityListNR                                                      OPTIONAL,       -- Need M

    t320                                ENUMERATED {min5, min10, min20, min30, min60, min120, min180, spare1}   OPTIONAL,       -- Need R

    ...

}

PagingCycle ::=                     ENUMERATED {rf32, rf64, rf128, rf256}

FreqPriorityListEUTRA ::=           SEQUENCE (SIZE (1..maxFreq)) OF FreqPriorityEUTRA

FreqPriorityListNR ::=              SEQUENCE (SIZE (1..maxFreq)) OF FreqPriorityNR

FreqPriorityEUTRA ::=               SEQUENCE {

    carrierFreq                         ARFCN-ValueEUTRA,

    cellReselectionPriority             CellReselectionPriority,

    cellReselectionSubPriority          CellReselectionSubPriority                                              OPTIONAL        -- Need R

}

FreqPriorityNR ::=                  SEQUENCE {

    carrierFreq                         ARFCN-ValueNR,

    cellReselectionPriority             CellReselectionPriority,

    cellReselectionSubPriority          CellReselectionSubPriority                                              OPTIONAL        -- Need R

}

RAN-NotificationAreaInfo ::=        CHOICE {

    cellList                            PLMN-RAN-AreaCellList,

    ran-AreaConfigList                  PLMN-RAN-AreaConfigList,

    ...

}

PLMN-RAN-AreaCellList ::=           SEQUENCE (SIZE (1.. maxPLMNIdentities)) OF PLMN-RAN-AreaCell

PLMN-RAN-AreaCell ::=               SEQUENCE {

    plmn-Identity                       PLMN-Identity                                                           OPTIONAL,   -- Need S

    ran-AreaCells                       SEQUENCE (SIZE (1..32)) OF  CellIdentity

}

PLMN-RAN-AreaConfigList ::=         SEQUENCE (SIZE (1..maxPLMNIdentities)) OF PLMN-RAN-AreaConfig

PLMN-RAN-AreaConfig ::=             SEQUENCE {

    plmn-Identity                       PLMN-Identity                                                           OPTIONAL,   -- Need S

    ran-Area                            SEQUENCE (SIZE (1..16)) OF  RAN-AreaConfig

}

RAN-AreaConfig ::=                  SEQUENCE {

    trackingAreaCode            TrackingAreaCode,

    ran-AreaCodeList            SEQUENCE (SIZE (1..32)) OF  RAN-AreaCode        OPTIONAL    -- Need R

}

-- TAG-RRCRELEASE-STOP

-- ASN1STOP

	RRCRelease-IEs field descriptions

	cnType

Indicate that the UE is redirected to EPC or 5GC.

	deprioritisationReq

Indicates whether the current frequency or RAT is to be de-prioritised.

	deprioritisationTimer
Indicates the period for which either the current carrier frequency or NR is deprioritised. Value minN corresponds to N minutes.

	suspendConfig
Indicates configuration for the RRC_INACTIVE state.

	redirectedCarrierInfo

Indicates a carrier frequency (downlink for FDD) and is used to redirect the UE to an NR or an inter-RAT carrier frequency, by means of cell selection at transition to RRC_IDLE or RRC_INACTIVE as specified in TS 38.304 [20]


	CarrierInfoNR field descriptions

	carrierFreq

Indicates the redirected NR frequency.

	ssbSubcarrierSpacing

Subcarrier spacing of SSB in the redirected SSB frequency. Only the values 15 kHz or 30 kHz (<7.125 GHz), 120 kHz or 240 kHz (>7.125 GHz) are applicable.

	smtc

The SSB periodicity/offset/duration configuration for the redirected SSB frequency. It is based on timing reference of PCell. If the field is absent, the UE uses the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing.


	RAN-NotificationAreaInfo field descriptions

	cellList
A list of cells configured as RAN area.

	ran-AreaConfigList
A list of RAN area codes or RA code(s) as RAN area.


	PLMN-RAN-AreaConfig field descriptions

	plmn-Identity

PLMN Identity to which the cells in ran-Area belong. If the field is absent the UE uses the ID of the registered PLMN.

	ran-AreaCodeList
The total number of RAN-AreaCodes of all PLMNs does not exceed 32.

	ran-Area

Indicates whether TA code(s) or RAN area code(s) are used for the RAN notification area. The network uses only TA code(s) or RAN area code(s) to configure a UE. The total number of TACs across all PLMNs does not exceed 16.


	PLMN-RAN-AreaCell field descriptions

	plmn-Identity
PLMN Identity to which the cells in ran-AreaCells belong. If the field is absent the UE uses the ID of the registered PLMN.

	ran-AreaCells
The total number of cells of all PLMNs does not exceed 32.


	SuspendConfig field descriptions

	ran-NotificationAreaInfo

Network ensures that the UE in RRC_INACTIVE always has a valid ran-NotificationAreaInfo.

	ran-PagingCycle

Refers to the UE specific cycle for RAN-initiated paging. Value rf32 corresponds to 32 radio frames, value rf64 corresponds to 64 radio frames and so on.

	t380

Refers to the timer that triggers the periodic RNAU procedure in UE. Value min5 corresponds to 5 minutes, value min10 corresponds to 10 minutes and so on.


6.3.1
System information blocks

–
SIB4

SIB4 contains information relevant only for inter-frequency cell re-selection i.e. information about other NR frequencies and inter-frequency neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.
SIB4 information element
-- ASN1START

-- TAG-SIB4-START

SIB4 ::=                            SEQUENCE {

    interFreqCarrierFreqList            InterFreqCarrierFreqList,

    lateNonCriticalExtension            OCTET STRING                                OPTIONAL,

    ...

}

InterFreqCarrierFreqList ::=        SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo

InterFreqCarrierFreqInfo ::=        SEQUENCE {

    dl-CarrierFreq                      ARFCN-ValueNR,

    frequencyBandList                   MultiFrequencyBandListNR-SIB                OPTIONAL,   -- Cond Mandatory

    frequencyBandListSUL                MultiFrequencyBandListNR-SIB                OPTIONAL,   -- Need R

    nrofSS-BlocksToAverage              INTEGER (2..maxNrofSS-BlocksToAverage)      OPTIONAL,   -- Need R

    absThreshSS-BlocksConsolidation     ThresholdNR                                 OPTIONAL,   -- Need R

    smtc                                SSB-MTC                                     OPTIONAL,   -- Need R

    ssbSubcarrierSpacing                SubcarrierSpacing,

    ssb-ToMeasure                       SSB-ToMeasure                               OPTIONAL,   -- Need R

    deriveSSB-IndexFromCell             BOOLEAN,

    ss-RSSI-Measurement                 SS-RSSI-Measurement                         OPTIONAL,

    q-RxLevMin                          Q-RxLevMin,

    q-RxLevMinSUL                       Q-RxLevMin                                  OPTIONAL,   -- Need R

    q-QualMin                           Q-QualMin                                   OPTIONAL,   -- Need S,

    p-Max                               P-Max                                       OPTIONAL,   -- Need R

    t-ReselectionNR                     T-Reselection,

    t-ReselectionNR-SF                  SpeedStateScaleFactors                      OPTIONAL,    -- Need S

    threshX-HighP                       ReselectionThreshold,

    threshX-LowP                        ReselectionThreshold,

    threshX-Q                           SEQUENCE {

        threshX-HighQ                       ReselectionThresholdQ,

        threshX-LowQ                        ReselectionThresholdQ

    }                                                                               OPTIONAL,   -- Cond RSRQ

    cellReselectionPriority             CellReselectionPriority                     OPTIONAL,   -- Need R

    cellReselectionSubPriority          CellReselectionSubPriority                  OPTIONAL,   -- Need R

    q-OffsetFreq                        Q-OffsetRange                               DEFAULT dB0,

    interFreqNeighCellList              InterFreqNeighCellList                      OPTIONAL,   -- Need R

    interFreqBlackCellList              InterFreqBlackCellList                      OPTIONAL,   -- Need R

    ...

}

InterFreqNeighCellList ::=          SEQUENCE (SIZE (1..maxCellInter)) OF InterFreqNeighCellInfo

InterFreqNeighCellInfo ::=          SEQUENCE {

    physCellId                          PhysCellId,

    q-OffsetCell                        Q-OffsetRange,

    q-RxLevMinOffsetCell                INTEGER (1..8)                              OPTIONAL,   -- Need R

    q-RxLevMinOffsetCellSUL             INTEGER (1..8)                              OPTIONAL,   -- Need R

    q-QualMinOffsetCell                 INTEGER (1..8)                              OPTIONAL,   -- Need R

    ...

}

InterFreqBlackCellList ::=          SEQUENCE (SIZE (1..maxCellBlack)) OF PCI-Range

-- TAG-SIB4-STOP

-- ASN1STOP

	SIB4 field descriptions

	absThreshSS-BlocksConsolidation

Threshold for consolidation of L1 measurements per RS index. If the field is absent, the UE uses the measurement quantity as specified in TS 38.304 [20].

	deriveSSB-IndexFromCell

This field indicates whether the UE may use the timing of any detected cell on that frequency to derive the SSB index of all neighbour cells on that frequency. If this field is set to true, the UE assumes SFN and frame boundary alignment across cells on the neighbor frequency as specified in TS 38.133 [14].

	dl-CarrierFreq

This field indicates center frequency of the SS block of the neighbour cells, where the frequency corresponds to a GSCN value as specified in TS 38.101-1 [15].

	frequencyBandList

Indicates the list of frequency bands for which the NR cell reselection parameters apply.

	interFreqBlackCellList

List of blacklisted inter-frequency neighbouring cells.

	interFreqCarrierFreqList

List of neighbouring carrier frequencies and frequency specific cell re-selection information. 

	interFreqNeighCellList

List of inter-frequency neighbouring cells with specific cell re-selection parameters.

	nrofSS-BlocksToAverage

Number of SS blocks to average for cell measurement derivation. If the field is absent, the UE uses the measurement quantity as specified in TS 38.304 [20].

	p-Max

Value in dBm applicable for the neighbouring NR cells on this carrier frequency. If absent the UE applies the maximum power according to TS 38.101-1 [15].

	q-OffsetCell

Parameter "Qoffsets,n" in TS 38.304 [20].

	q-OffsetFreq

Parameter "Qoffsetfrequency" in TS 38.304 [20].

	q-QualMin

Parameter "Qqualmin" in TS 38.304 [20]. If the field is not present, the UE applies the (default) value of negative infinity for Qqualmin.

	q-QualMinOffsetCell

Parameter "Qqualminoffsetcell" in TS 38.304 [20]. Actual value Qqualminoffsetcell = field value [dB].

	q-RxLevMin

Parameter "Qrxlevmin" in TS 38.304 [20].

	q-RxLevMinOffsetCell

Parameter "Qrxlevminoffsetcell" in TS 38.304 [20]. Actual value Qrxlevminoffsetcell = field value * 2 [dB].

	q-RxLevMinOffsetCellSUL

Parameter "QrxlevminoffsetcellSUL" in TS 38.304 [20]. Actual value QrxlevminoffsetcellSUL = field value * 2 [dB].

	q-RxLevMinSUL

Parameter "Qrxlevmin" in TS 38.304 [20].

	smtc

Measurement timing configuration for inter-frequency measurement. If this field is absent, the UE assumes that SSB periodicity is 5 ms in this frequency.

	ssb-ToMeasure

The set of SS blocks to be measured within the SMTC measurement duration (see TS 38.215 [9]). When the field is absent the UE measures on all SS-blocks.

	ssbSubcarrierSpacing

Subcarrier spacing of SSB. Only the values 15 kHz or 30 kHz (<7.125GHz), 120 kHz or 240 kHz (>7.125GHz) are applicable.

	threshX-HighP

Parameter "ThreshX, HighP" in TS 38.304 [20].

	threshX-HighQ

Parameter "ThreshX, HighQ" in TS 38.304 [20].

	threshX-LowP

Parameter "ThreshX, LowP" in TS 38.304 [20].

	threshX-LowQ

Parameter "ThreshX, LowQ" in TS 38.304 [20].

	t-ReselectionNR

Parameter "TreselectionNR" in TS 38.304 [20].

	t-ReselectionNR-SF

Parameter "Speed dependent ScalingFactor for TreselectionNR" in TS 38.304 [20]. If the field is not present, the UE behaviour is specified in TS 38.304 [20].


	Conditional Presence
	Explanation

	Mandatory
	The field is mandatory present in SIB4.

	RSRQ
	The field is mandatory present if threshServingLowQ is present in SIB2; otherwise it is not present.


6.3.2
Radio resource control information elements

–
BeamFailureRecoveryConfig

The IE BeamFailureRecoveryConfig is used to configure the UE with RACH resources and candidate beams for beam failure recovery in case of beam failure detection. See also TS 38.321 [3], clause 5.1.1.

BeamFailureRecoveryConfig information element

-- ASN1START

-- TAG-BEAMFAILURERECOVERYCONFIG-START

BeamFailureRecoveryConfig ::=       SEQUENCE {

    rootSequenceIndex-BFR               INTEGER (0..137)                                                          OPTIONAL, -- Need M

    rach-ConfigBFR                      RACH-ConfigGeneric                                                        OPTIONAL, -- Need M

    rsrp-ThresholdSSB                   RSRP-Range                                                                OPTIONAL, -- Need M

    candidateBeamRSList                 SEQUENCE (SIZE(1..maxNrofCandidateBeams)) OF PRACH-ResourceDedicatedBFR   OPTIONAL, -- Need M

    ssb-perRACH-Occasion                ENUMERATED {oneEighth, oneFourth, oneHalf, one, two,

                                                       four, eight, sixteen}                                      OPTIONAL, -- Need M

    ra-ssb-OccasionMaskIndex            INTEGER (0..15)                                                           OPTIONAL, -- Need M

    recoverySearchSpaceId               SearchSpaceId                                                             OPTIONAL, -- Need R

    ra-Prioritization                   RA-Prioritization                                                         OPTIONAL, -- Need R

    beamFailureRecoveryTimer            ENUMERATED {ms10, ms20, ms40, ms60, ms80, ms100, ms150, ms200}            OPTIONAL, -- Need M

    ...,

    [[

    msg1-SubcarrierSpacing-v1530        SubcarrierSpacing                                                         OPTIONAL  -- Need M

    ]]

}

PRACH-ResourceDedicatedBFR ::=      CHOICE {

    ssb                                 BFR-SSB-Resource,

    csi-RS                              BFR-CSIRS-Resource

}

BFR-SSB-Resource ::=                SEQUENCE {

    ssb                                 SSB-Index,

    ra-PreambleIndex                    INTEGER (0..63),

    ...

}

BFR-CSIRS-Resource ::=              SEQUENCE {

    csi-RS                              NZP-CSI-RS-ResourceId,

    ra-OccasionList                     SEQUENCE (SIZE(1..maxRA-OccasionsPerCSIRS)) OF INTEGER (0..maxRA-Occasions-1)   OPTIONAL,   -- Need R

    ra-PreambleIndex                    INTEGER (0..63)                                                                 OPTIONAL,   -- Need R

    ...

}

-- TAG-BEAMFAILURERECOVERYCONFIG-STOP

-- ASN1STOP

	BeamFailureRecoveryConfig field descriptions

	beamFailureRecoveryTimer
Timer for beam failure recovery timer. Upon expiration of the timer the UE does not use CFRA for BFR. Value in ms. Value ms10 corresponds to 10 ms, value ms20 corresponds to 20 ms, and so on.

	candidateBeamRSList
A list of reference signals (CSI-RS and/or SSB) identifying the candidate beams for recovery and the associated RA parameters. The network configures these reference signals to be within the linked DL BWP (i.e., within the DL BWP with the same bwp-Id) of the UL BWP in which the BeamFailureRecoveryConfig is provided. 

	msg1-SubcarrierSpacing

Subcarrier spacing for contention free beam failure recovery. Only the values 15 kHz or 30 kHz (<7.125GHz), 60 kHz or 120 kHz (>7.125GHz) are applicable. See TS 38.211 [16], clause 5.3.2.

	rsrp-ThresholdSSB

L1-RSRP threshold used for determining whether a candidate beam may be used by the UE to attempt contention free random access to recover from beam failure (see TS 38.213 [13], clause 6).

	ra-prioritization

Parameters which apply for prioritized random access procedure for BFR (see TS 38.321 [3], clause 5.1.1).

	ra-ssb-OccasionMaskIndex
Explicitly signalled PRACH Mask Index for RA Resource selection in TS 38.321 [3]. The mask is valid for all SSB resources.

	rach-ConfigBFR
Configuration of contention free random access occasions for BFR.

	recoverySearchSpaceId
Search space to use for BFR RAR. The network configures this search space to be within the linked DL BWP (i.e., within the DL BWP with the same bwp-Id) of the UL BWP in which the BeamFailureRecoveryConfig is provided. The CORESET associated with the recovery search space cannot be associated with another search space. Network always configures this field when contention free random access resources for BFR are configured.

	ssb-perRACH-Occasion
Number of SSBs per RACH occasion for CF-BFR, see TS 38.213 [13], clause 8.1.


	BFR-CSIRS-Resource field descriptions

	csi-RS
The ID of a NZP-CSI-RS-Resource configured in the CSI-MeasConfig of this serving cell. This reference signal determines a candidate beam for beam failure recovery (BFR).

	ra-OccasionList
RA occasions that the UE shall use when performing BFR upon selecting the candidate beam identified by this CSI-RS. The network ensures that the RA occasion indexes provided herein are also configured by prach-ConfigurationIndex and msg1-FDM. Each RACH occasion is sequentially numbered, first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot and Third, in increasing order of indexes for PRACH slots.

If the field is absent the UE uses the RA occasion associated with the SSB that is QCLed with this CSI-RS.

	ra-PreambleIndex
The RA preamble index to use in the RA occasions associated with this CSI-RS. If the field is absent, the UE uses the preamble index associated with the SSB that is QCLed with this CSI-RS.


	BFR-SSB-Resource field descriptions

	ra-PreambleIndex
The preamble index that the UE shall use when performing BFR upon selecting the candidate beams identified by this SSB.

	ssb
The ID of an SSB transmitted by this serving cell. It determines a candidate beam for beam failure recovery (BFR).


–
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

	BWP field descriptions

	cyclicPrefix
Indicates whether to use the extended cyclic prefix for this bandwidth part. If not set, the UE uses the normal cyclic prefix. Normal CP is supported for all subcarrier spacings and slot formats. Extended CP is supported only for 60 kHz subcarrier spacing. (see TS 38.211 [16], clause 4.2)

	locationAndBandwidth
Frequency domain location and bandwidth of this bandwidth part. The value of the field shall be interpreted as resource indicator value (RIV) as defined TS 38.214 [19] with assumptions as described in TS 38.213 [13], clause 12, i.e. setting 
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=275. The first PRB is a PRB determined by subcarrierSpacing of this BWP and offsetToCarrier (configured in SCS-SpecificCarrier contained within FrequencyInfoDL / FrequencyInfoUL / FrequencyInfoUL-SIB / FrequencyInfoDL-SIB within ServingCellConfigCommon / ServingCellConfigCommonSIB1) corresponding to this subcarrier spacing. In case of TDD, a BWP-pair (UL BWP and DL BWP with the same bwp-Id) must have the same center frequency (see TS 38.213 [13], clause 12)

	subcarrierSpacing
Subcarrier spacing to be used in this BWP for all channels and reference signals unless explicitly configured elsewhere. Corresponds to subcarrier spacing according to TS 38.211 [16], Table 4.2-1. The value kHz15 corresponds to µ=0, value kHz30 corresponds to µ=1, and so on. Only the values 15 kHz, 30 kHz, or 60 kHz (<7.125GHz), and 60 kHz or 120 kHz (>7.125GHz) are applicable. For the initial DL BWP this field has the same value as the field subCarrierSpacingCommon in MIB of the same serving cell.


–
CSI-RS-ResourceConfigMobility
The IE CSI-RS-ResourceConfigMobility is used to configure CSI-RS based RRM measurements.

CSI-RS-ResourceConfigMobility information element

-- ASN1START

-- TAG-CSI-RS-RESOURCECONFIGMOBILITY-START

CSI-RS-ResourceConfigMobility ::=   SEQUENCE {

    subcarrierSpacing                   SubcarrierSpacing,

    csi-RS-CellList-Mobility            SEQUENCE (SIZE (1..maxNrofCSI-RS-CellsRRM)) OF CSI-RS-CellMobility,

    ... ,

    [[

    refServCellIndex-v1530              ServCellIndex                                                           OPTIONAL    -- Need S

    ]]

}

CSI-RS-CellMobility ::=             SEQUENCE {

    cellId                              PhysCellId,

    csi-rs-MeasurementBW                SEQUENCE {

        nrofPRBs                            ENUMERATED { size24, size48, size96, size192, size264},

        startPRB                            INTEGER(0..2169)

    },

    density                             ENUMERATED {d1,d3}                                                      OPTIONAL,   -- Need R

    csi-rs-ResourceList-Mobility        SEQUENCE (SIZE (1..maxNrofCSI-RS-ResourcesRRM)) OF CSI-RS-Resource-Mobility

}

CSI-RS-Resource-Mobility ::=        SEQUENCE {

    csi-RS-Index                        CSI-RS-Index,

    slotConfig                          CHOICE {

        ms4                                 INTEGER (0..31),

        ms5                                 INTEGER (0..39),

        ms10                                INTEGER (0..79),

        ms20                                INTEGER (0..159),

        ms40                                INTEGER (0..319)

    },

    associatedSSB                       SEQUENCE {

        ssb-Index                           SSB-Index,

        isQuasiColocated                    BOOLEAN
    }                                                                                                           OPTIONAL, -- Need R

    frequencyDomainAllocation           CHOICE {

        row1                                BIT STRING (SIZE (4)),

        row2                                BIT STRING (SIZE (12))

    },

    firstOFDMSymbolInTimeDomain         INTEGER (0..13),

    sequenceGenerationConfig            INTEGER (0..1023),

    ...

}

CSI-RS-Index ::=                    INTEGER (0..maxNrofCSI-RS-ResourcesRRM-1)

-- TAG-CSI-RS-RESOURCECONFIGMOBILITY-STOP

-- ASN1STOP

	CSI-RS-CellMobility field descriptions

	csi-rs-ResourceList-Mobility
List of CSI-RS resources for mobility. The maximum number of CSI-RS resources that can be configured per frequency layer depends on the configuration of associatedSSB (see TS 38.214 [19], clause 5.1.6.1.3).

	density
Frequency domain density for the 1-port CSI-RS for L3 mobility. See TS 38.211 [16], clause 7.4.1.

	nrofPRBs
Allowed size of the measurement BW in PRBs. See TS 38.211 [16], clause 7.4.1.

	startPRB
Starting PRB index of the measurement bandwidth. See TS 38.211 [16], clause 7.4.1.


	CSI-RS-ResourceConfigMobility field descriptions

	csi-RS-CellList-Mobility
List of cells for CSI-RS based RRM measurements.

	refServCellIndex
Indicates the serving cell providing the timing reference for CSI-RS resources without associatedSSB. The field may be present only if there is at least one CSI-RS resource configured without associatedSSB. In case there is at least one CSI-RS resource configured without associatedSSB and this field is absent, the UE shall use the timing of the PCell. The CSI-RS resources and the serving cell indicated by refServCellIndex for timing reference should be located in the same band.

	subcarrierSpacing
Subcarrier spacing of CSI-RS. Only the values 15, 30 kHz or 60 kHz (<7.125GHz), 60 or 120 kHz (>7.125GHz) are applicable.


	CSI-RS-Resource-Mobility field descriptions

	associatedSSB

If this field is present, the UE may base the timing of the CSI-RS resource indicated in CSI-RS-Resource-Mobility on the timing of the cell indicated by the cellId in the CSI-RS-CellMobility. In this case, the UE is not required to monitor that CSI-RS resource if the UE cannot detect the SS/PBCH block indicated by this associatedSSB and cellId. If this field is absent, the UE shall base the timing of the CSI-RS resource indicated in CSI-RS-Resource-Mobility on the timing of the serving cell indicated by refServCellIndex. In this case, the UE is required to measure the CSI-RS resource even if SS/PBCH block(s) with cellId in the CSI-RS-CellMobility are not detected.
CSI-RS resources with and without associatedSSB may be configured in accordance with the rules in TS 38.214 [19], clause 5.1.6.1.3.

	csi-RS-Index

CSI-RS resource index associated to the CSI-RS resource to be measured (and used for reporting).

	firstOFDMSymbolInTimeDomain
Time domain allocation within a physical resource block. The field indicates the first OFDM symbol in the PRB used for CSI-RS, see TS 38.211 [16], clause 7.4.1.5.3. Value 2 is supported only when DL-DMRS-typeA-pos equals 3.

	frequencyDomainAllocation
Frequency domain allocation within a physical resource block in accordance with TS 38.211 [16], clause 7.4.1.5.3 including table 7.4.1.5.2-1. The number of bits that may be set to one depend on the chosen row in that table.

	isQuasiColocated
Indicates that the CSI-RS resource is quasi co-located with the associated SS/PBCH block, see TS 38.214 [19], clause 5.1.6.1.3.

	sequenceGenerationConfig
Scrambling ID for CSI-RS (see TS 38.211 [16], clause 7.4.1.5.2).

	slotConfig
Indicates the CSI-RS periodicity (in milliseconds) and for each periodicity the offset (in number of slots). When subcarrierSpacingCSI-RS is set to kHz15, the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40 are 3/4/9/19/39 slots. When subcarrierSpacingCSI-RS is set to kHz30, the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40 are 7/9/19/39/79 slots. When subcarrierSpacingCSI-RS is set to kHz60, the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40 are 15/19/39/79/159 slots. When subcarrierSpacingCSI-RS is set kHz120, the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40 are 31/39/79/159/319 slots.


–
MeasObjectNR

The IE MeasObjectNR specifies information applicable for SS/PBCH block(s) intra/inter-frequency measurements and/or CSI-RS intra/inter-frequency measurements.

MeasObjectNR information element

-- ASN1START

-- TAG-MEASOBJECTNR-START

MeasObjectNR ::=                    SEQUENCE {

    ssbFrequency                        ARFCN-ValueNR                                           OPTIONAL,   -- Cond SSBorAssociatedSSB

    ssbSubcarrierSpacing                SubcarrierSpacing                                       OPTIONAL,   -- Cond SSBorAssociatedSSB

    smtc1                               SSB-MTC                                                 OPTIONAL,   -- Cond SSBorAssociatedSSB

    smtc2                               SSB-MTC2                                                OPTIONAL,   -- Cond IntraFreqConnected

    refFreqCSI-RS                       ARFCN-ValueNR                                           OPTIONAL,   -- Cond CSI-RS

    referenceSignalConfig               ReferenceSignalConfig,

    absThreshSS-BlocksConsolidation     ThresholdNR                                                     OPTIONAL,   -- Need R

    absThreshCSI-RS-Consolidation       ThresholdNR                                                     OPTIONAL,   -- Need R

    nrofSS-BlocksToAverage              INTEGER (2..maxNrofSS-BlocksToAverage)                          OPTIONAL,   -- Need R

    nrofCSI-RS-ResourcesToAverage       INTEGER (2..maxNrofCSI-RS-ResourcesToAverage)                   OPTIONAL,   -- Need R

    quantityConfigIndex                 INTEGER (1..maxNrofQuantityConfig),

    offsetMO                            Q-OffsetRangeList,

    cellsToRemoveList                   PCI-List                                                        OPTIONAL,   -- Need N

    cellsToAddModList                   CellsToAddModList                                               OPTIONAL,   -- Need N

    blackCellsToRemoveList              PCI-RangeIndexList                                              OPTIONAL,   -- Need N

    blackCellsToAddModList              SEQUENCE (SIZE (1..maxNrofPCI-Ranges)) OF PCI-RangeElement      OPTIONAL,   -- Need N

    whiteCellsToRemoveList              PCI-RangeIndexList                                              OPTIONAL,   -- Need N

    whiteCellsToAddModList              SEQUENCE (SIZE (1..maxNrofPCI-Ranges)) OF PCI-RangeElement      OPTIONAL,   -- Need N

    ... ,

    [[

    freqBandIndicatorNR-v1530           FreqBandIndicatorNR                                             OPTIONAL,   -- Need R

    measCycleSCell-v1530                ENUMERATED {sf160, sf256, sf320, sf512, sf640, sf1024, sf1280}  OPTIONAL    -- Need R

    ]]

}

ReferenceSignalConfig::=            SEQUENCE {

    ssb-ConfigMobility                  SSB-ConfigMobility                                              OPTIONAL,   -- Need M

    csi-rs-ResourceConfigMobility       SetupRelease { CSI-RS-ResourceConfigMobility }                  OPTIONAL    -- Need M

}

SSB-ConfigMobility::=               SEQUENCE {

    ssb-ToMeasure                           SetupRelease { SSB-ToMeasure }                              OPTIONAL,   -- Need M

    deriveSSB-IndexFromCell             BOOLEAN,

    ss-RSSI-Measurement                         SS-RSSI-Measurement                                     OPTIONAL,   -- Need M

    ...

}

Q-OffsetRangeList ::=               SEQUENCE {

    rsrpOffsetSSB                       Q-OffsetRange               DEFAULT dB0,

    rsrqOffsetSSB                       Q-OffsetRange               DEFAULT dB0,

    sinrOffsetSSB                       Q-OffsetRange               DEFAULT dB0,

    rsrpOffsetCSI-RS                    Q-OffsetRange               DEFAULT dB0,

    rsrqOffsetCSI-RS                    Q-OffsetRange               DEFAULT dB0,

    sinrOffsetCSI-RS                    Q-OffsetRange               DEFAULT dB0

}

ThresholdNR ::=                     SEQUENCE{

    thresholdRSRP                       RSRP-Range                                                      OPTIONAL,   -- Need R

    thresholdRSRQ                       RSRQ-Range                                                      OPTIONAL,   -- Need R

    thresholdSINR                       SINR-Range                                                      OPTIONAL    -- Need R

}

CellsToAddModList ::=               SEQUENCE (SIZE (1..maxNrofCellMeas)) OF CellsToAddMod

CellsToAddMod ::=                   SEQUENCE {

    physCellId                          PhysCellId,

    cellIndividualOffset                Q-OffsetRangeList

}

-- TAG-MEASOBJECTNR-STOP

-- ASN1STOP

	CellsToAddMod field descriptions

	cellIndividualOffset

Cell individual offsets applicable to a specific cell.

	physCellId

Physical cell identity of a cell in the cell list.


	MeasObjectNR field descriptions

	absThreshCSI-RS-Consolidation

Absolute threshold for the consolidation of measurement results per CSI-RS resource(s) from L1 filter(s). The field is used for the derivation of cell measurement results as described in 5.5.3.3 and the reporting of beam measurement information per CSI-RS resource as described in 5.5.5.2.

	absThreshSS-BlocksConsolidation

Absolute threshold for the consolidation of measurement results per SS/PBCH block(s) from L1 filter(s). The field is used for the derivation of cell measurement results as described in 5.5.3.3 and the reporting of beam measurement information per SS/PBCH block index as described in 5.5.5.2.

	blackCellsToAddModList

List of cells to add/modify in the black list of cells. It applies only to SSB resources.

	blackCellsToRemoveList

List of cells to remove from the black list of cells.

	cellsToAddModList

List of cells to add/modify in the cell list.

	cellsToRemoveList

List of cells to remove from the cell list. 

	freqBandIndicatorNR
The frequency band in which the SSB and/or CSI-RS indicated in this MeasObjectNR are located and according to which the UE shall perform the RRM measurements. This field is always provided when the network configures measurements with this MeasObjectNR.

	measCycleSCell
The parameter is used only when an SCell is configured on the frequency indicated by the measObjectNR and is in deactivated state, see TS 38.133 [14]. gNB configures the parameter whenever an SCell is configured on the frequency indicated by the measObjectNR, but the field may also be signalled when an SCell is not configured. Value sf160 corresponds to 160 sub-frames, value sf256 corresponds to 256 sub-frames and so on.

	nrofCSInrofCSI-RS-ResourcesToAverage

Indicates the maximum number of measurement results per beam based on CSI-RS resources to be averaged. The same value applies for each detected cell associated with this MeasObjectNR.

	nrofSS-BlocksToAverage

Indicates the maximum number of measurement results per beam based on SS/PBCH blocks to be averaged. The same value applies for each detected cell associated with this MeasObject.

	offsetMO

Offset values applicable to all measured cells with reference signal(s) indicated in this MeasObjectNR.

	quantityConfigIndex

Indicates the n-th element of quantityConfigNR-List provided in MeasConfig.

	referenceSignalConfig
RS configuration for SS/PBCH block and CSI-RS.

	refFreqCSI-RS

Point A which is used for mapping of CSI-RS to physical resources according to TS 38.211 [16] clause 7.4.1.5.3.

	smtc1
Primary measurement timing configuration. (see clause 5.5.2.10).

	smtc2
Secondary measurement timing configuration for SS corresponding to this MeasObjectNR with PCI listed in pci-List. For these SS, the periodicity is indicated by periodicity in smtc2 and the timing offset is equal to the offset indicated in periodicityAndOffset modulo periodicity. periodicity in smtc2 can only be set to a value strictly shorter than the periodicity indicated by periodicityAndOffset in smtc1 (e.g. if periodicityAndOffset indicates sf10, periodicity can only be set of sf5, if periodicityAndOffset indicates sf5, smtc2 cannot be configured).

	ssbFrequency
Indicates the frequency of the SS associated to this MeasObjectNR.

	ssbSubcarrierSpacing
Subcarrier spacing of SSB. Only the values 15 kHz or 30 kHz (<7.125GHz), 120 kHz or 240 kHz (>7.125GHz) are applicable.

	whiteCellsToAddModList

List of cells to add/modify in the white list of cells. It applies only to SSB resources.

	whiteCellsToRemoveList

List of cells to remove from the white list of cells.


	ReferenceSignalConfig field descriptions

	csi-rs-ResourceConfigMobility
CSI-RS resources to be used for CSI-RS based RRM measurements.

	ssb-ConfigMobility
SSB configuration for mobility (nominal SSBs, timing configuration).


	SSB-ConfigMobility field descriptions

	deriveSSB-IndexFromCell

If this field is set to true, UE assumes SFN and frame boundary alignment across cells on the same frequency carrier as specified in TS 38.133 [14]. Hence, if the UE is configured with a serving cell for which (absoluteFrequencySSB, subcarrierSpacing) in ServingCellConfigCommon is equal to (ssbFrequency, ssbSubcarrierSpacing) in this MeasObjectNR, this field indicates whether the UE can utilize the timing of this serving cell to derive the index of SS block transmitted by neighbour cell. Otherwise, this field indicates whether the UE may use the timing of any detected cell on that target frequency to derive the SSB index of all neighbour cells on that frequency.

	ssb-ToMeasure
The set of SS blocks to be measured within the SMTC measurement duration. The first/leftmost bit corresponds to SS/PBCH block index 0, the second bit corresponds to SS/PBCH block index 1, and so on. Value 0 in the bitmap indicates that the corresponding SS/PBCH block is not to be measured while value 1 indicates that the corresponding SS/PBCH block is to be measured (see TS 38.215 [9]). When the field is not configured the UE measures on all SS blocks. Regardless of the value of this field, SS/PBCH blocks outside of the applicable smtc are not to be measured. See TS 38.215 [9] clause 5.1.1.


	Conditional Presence
	Explanation

	CSI-RS
	This field is mandatory present if csi-rs-ResourceConfigMobility is configured, otherwise, it is absent.

	SSBorAssociatedSSB
	This field is mandatory present if ssb-ConfigMobility is configured or associatedSSB is configured in at least one cell, otherwise, it is absent and the UE releases a previously configured value.

	IntraFreqConnected
	This field is optionally present, Need R if the UE is configured with a serving cell for which (absoluteFrequencySSB, subcarrierSpacing) in ServingCellConfigCommon is equal to (ssbFrequency, ssbSubcarrierSpacing) in this MeasObjectNR, otherwise, it is absent.


–
RACH-ConfigCommon
The IE RACH-ConfigCommon is used to specify the cell specific random-access parameters.

RACH-ConfigCommon information element

-- ASN1START

-- TAG-RACH-CONFIGCOMMON-START

RACH-ConfigCommon ::=               SEQUENCE {

    rach-ConfigGeneric                  RACH-ConfigGeneric,

    totalNumberOfRA-Preambles           INTEGER (1..63)                                                     OPTIONAL,   -- Need S

    ssb-perRACH-OccasionAndCB-PreamblesPerSSB   CHOICE {

        oneEighth                               ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},

        oneFourth                               ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},

        oneHalf                                 ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},

        one                                     ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64},

        two                                     ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32},

        four                                    INTEGER (1..16),

        eight                                   INTEGER (1..8),

        sixteen                                 INTEGER (1..4)

    }                                                                                                       OPTIONAL,   -- Need M

    groupBconfigured                    SEQUENCE {

        ra-Msg3SizeGroupA                   ENUMERATED {b56, b144, b208, b256, b282, b480, b640,

                                                        b800, b1000, b72, spare6, spare5,spare4, spare3, spare2, spare1},

        messagePowerOffsetGroupB            ENUMERATED { minusinfinity, dB0, dB5, dB8, dB10, dB12, dB15, dB18},

        numberOfRA-PreamblesGroupA          INTEGER (1..64)

    }                                                                                                       OPTIONAL,   -- Need R

    ra-ContentionResolutionTimer            ENUMERATED { sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64},

    rsrp-ThresholdSSB                       RSRP-Range                                                      OPTIONAL,   -- Need R

    rsrp-ThresholdSSB-SUL                   RSRP-Range                                                      OPTIONAL,   -- Cond SUL

    prach-RootSequenceIndex                 CHOICE {

        l839                                    INTEGER (0..837),

        l139                                    INTEGER (0..137)

    },

    msg1-SubcarrierSpacing                  SubcarrierSpacing                                               OPTIONAL,   -- Cond L139

    restrictedSetConfig                     ENUMERATED {unrestrictedSet, restrictedSetTypeA, restrictedSetTypeB},

    msg3-transformPrecoder                  ENUMERATED {enabled}                                            OPTIONAL,   -- Need R

    ...

}

-- TAG-RACH-CONFIGCOMMON-STOP

-- ASN1STOP

	RACH-ConfigCommon field descriptions

	messagePowerOffsetGroupB
Threshold for preamble selection. Value is in dB. Value minusinfinity corresponds to –infinity. Value dB0 corresponds to 0 dB, dB5 corresponds to 5 dB and so on. (see TS 38.321 [3], clause 5.1.2)

	msg1-SubcarrierSpacing
Subcarrier spacing of PRACH (see TS 38.211 [16], clause 5.3.2). Only the values 15 or 30 kHz (<7.125GHz), 60 or 120 kHz (>7.125GHz) are applicable. If absent, the UE applies the SCS as derived from the prach-ConfigurationIndex in RACH-ConfigGeneric (see tables Table 6.3.3.1-1 and Table 6.3.3.2-2, TS 38.211 [16]). The value also applies to contention free random access (RACH-ConfigDedicated), to SI-request and to contention-based beam failure recovery (CB-BFR). But it does not apply for contention free beam failure recovery (CF-BFR) (see BeamFailureRecoveryConfig).

	msg3-transformPrecoder
Enables the transform precoder for Msg3 transmission according to clause 6.1.3 of TS 38.214 [19]. If the field is absent, the UE disables the transformer precoder (see TS 38.213 [13], clause 8.3).

	numberOfRA-PreamblesGroupA
The number of CB preambles per SSB in group A. This determines implicitly the number of CB preambles per SSB available in group B. (see TS 38.321 [3], clause 5.1.1). The setting should be consistent with the setting of ssb-perRACH-OccasionAndCB-PreamblesPerSSB.

	prach-RootSequenceIndex
PRACH root sequence index (see TS 38.211 [16], clause 6.3.3.1). The value range depends on whether L=839 or L=139. The short/long preamble format indicated in this IE should be consistent with the one indicated in prach-ConfigurationIndex in the RACH-ConfigDedicated (if configured).

	ra-ContentionResolutionTimer
The initial value for the contention resolution timer (see TS 38.321 [3], clause 5.1.5). Value sf8 corresponds to 8 subframes, value sf16 corresponds to 16 subframes, and so on.

	ra-Msg3SizeGroupA
Transport Blocks size threshold in bits below which the UE shall use a contention-based RA preamble of group A. (see TS 38.321 [3], clause 5.1.2).

	rach-ConfigGeneric
RACH parameters for both regular random access and beam failure recovery.

	restrictedSetConfig
Configuration of an unrestricted set or one of two types of restricted sets, see TS 38.211 [16], clause 6.3.3.1.

	rsrp-ThresholdSSB
UE may select the SS block and corresponding PRACH resource for path-loss estimation and (re)transmission based on SS blocks that satisfy the threshold (see TS 38.213 [13]).

	rsrp-ThresholdSSB-SUL
The UE selects SUL carrier to perform random access based on this threshold (see TS 38.321 [3], clause 5.1.1). The value applies to all the BWPs.

	ssb-perRACH-OccasionAndCB-PreamblesPerSSB
The meaning of this field is twofold: the CHOICE conveys the information about the number of SSBs per RACH occasion. Value oneEight corresponds to one SSB associated with 8 RACH occasions, value oneFourth corresponds to one SSB associated with 4 RACH occasions, and so on. The ENUMERATED part indicates the number of Contention Based preambles per SSB. Value n4 corresponds to 4 Contention Based preambles per SSB, value n8 corresponds to 8 Contention Based preambles per SSB, and so on. The total number of CB preambles in a RACH occasion is given by CB-preambles-per-SSB * max(1, SSB-per-rach-occasion). See TS 38.213 [13].

	totalNumberOfRA-Preambles
Total number of preambles used for contention based and contention free random access in the RACH resources defined in RACH-ConfigCommon, excluding preambles used for other purposes (e.g. for SI request). If the field is absent, all 64 preambles are available for RA. The setting should be consistent with the setting of ssb-perRACH-OccasionAndCB-PreamblesPerSSB, i.e. it should be a multiple of the number of SSBs per RACH occasion.


	Conditional Presence
	Explanation

	L139
	The field is mandatory present if prach-RootSequenceIndex L=139, otherwise the field is absent.

	SUL
	The field is mandatory present in initialUplinkBWP in supplementaryUplink; otherwise, the field is absent.


–
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

    },

    subcarrierSpacing                   SubcarrierSpacing                                               OPTIONAL,   -- Cond CellLevel

    dummy                               ENUMERATED { dynamic, semiStatic },

    ...

}

-- TAG-RATEMATCHPATTERN-STOP

-- ASN1STOP

	RateMatchPattern field descriptions

	bitmaps
Indicates rate matching pattern by a pair of bitmaps resourceBlocks and symbolsInResourceBlock to define the rate match pattern within one or two slots, and a third bitmap periodicityAndPattern to define the repetition pattern with which the pattern defined by the above bitmap pair occurs.

	controlResourceSet
This ControlResourceSet is used as a PDSCH rate matching pattern, i.e., PDSCH reception rate matches around it. In frequency domain, the resource is determined by the frequency domain resource of the CORESET with the corresponding CORESET ID. Time domain resource is determined by the parameters of the associated search space of the CORESET.

	periodicityAndPattern
A time domain repetition pattern at which the pattern defined by symbolsInResourceBlock and resourceBlocks recurs. This slot pattern repeats itself continuously. Absence of this field indicates the value n1, i.e., the symbolsInResourceBlock recurs every 14 symbols (see TS 38.214 [19], clause 5.1.4.1).

	resourceBlocks
A resource block level bitmap in the frequency domain. A bit in the bitmap set to 1 indicates that the UE shall apply rate matching in the corresponding resource block in accordance with the symbolsInResourceBlock bitmap. If used as cell-level rate matching pattern, the bitmap identifies "common resource blocks (CRB)". If used as BWP-level rate matching pattern, the bitmap identifies "physical resource blocks" inside the BWP. The first/ leftmost bit corresponds to resource block 0, and so on (see TS 38.214 [19], clause 5.1.4.1). 

	subcarrierSpacing
The SubcarrierSpacing for this resource pattern. If the field is absent, the UE applies the SCS of the associated BWP. The value kHz15 corresponds to µ=0, the value kHz30 corresponds to µ=1, and so on. Only the values 15 kHz or 30 kHz (<7.125GHz), 60 kHz or 120 kHz (>7.125GHz) are applicable (see TS 38.214 [19], clause 5.1.4.1).

	symbolsInResourceBlock
A symbol level bitmap in time domain. It indicates with a bit set to true that the UE shall rate match around the corresponding symbol. The first/left-most bit in the bitmap corresponds to the first symbol in the slot, and so on. This pattern recurs (in time domain) with the configured periodicityAndPattern (see TS 38.214 [19], clause 5.1.4.1).


	Conditional Presence
	Explanation

	CellLevel
	The field is mandatory present if the RateMatchPattern is defined on cell level. The field is absent when the RateMatchPattern is defined on BWP level. If the RateMatchPattern is defined on BWP level, the UE applies the SCS of the BWP.


–
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.

-- ASN1START

-- TAG-SCS-SPECIFICCARRIER-START

SCS-SpecificCarrier ::=             SEQUENCE {

    offsetToCarrier                     INTEGER (0..2199),

    subcarrierSpacing                   SubcarrierSpacing,

    carrierBandwidth                    INTEGER (1..maxNrofPhysicalResourceBlocks),

    ...,

    [[

    txDirectCurrentLocation-v1530   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 ServingCellConfigCommonSIB1, 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 or 30 kHz (<7.125GHz), 60 kHz or 120 kHz (>7.125GHz) are applicable.


–
ServingCellConfig
The IE ServingCellConfig is used to configure (add or modify) the UE with a serving cell, which may be the SpCell or an SCell of an MCG or SCG. The parameters herein are mostly UE specific but partly also cell specific (e.g. in additionally configured bandwidth parts).

ServingCellConfig information element

-- ASN1START

-- TAG-SERVINGCELLCONFIG-START

ServingCellConfig ::=               SEQUENCE {

    tdd-UL-DL-ConfigurationDedicated    TDD-UL-DL-ConfigDedicated                                   OPTIONAL,   -- Cond TDD

    initialDownlinkBWP                  BWP-DownlinkDedicated                                       OPTIONAL,   -- Need M

    downlinkBWP-ToReleaseList           SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id                  OPTIONAL,   -- Need N

    downlinkBWP-ToAddModList            SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Downlink            OPTIONAL,   -- Need N

    firstActiveDownlinkBWP-Id           BWP-Id                                                      OPTIONAL,   -- Cond SyncAndCellAdd

    bwp-InactivityTimer                 ENUMERATED {ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30,

                                                    ms40,ms50, ms60, ms80,ms100, ms200,ms300, ms500,

                                                    ms750, ms1280, ms1920, ms2560, spare10, spare9, spare8,

                                                    spare7, spare6, spare5, spare4, spare3, spare2, spare1 }    OPTIONAL,   --Need R

    defaultDownlinkBWP-Id               BWP-Id                                                                  OPTIONAL,   -- Need S

    uplinkConfig                        UplinkConfig                                                            OPTIONAL,   -- Need M

    supplementaryUplink                 UplinkConfig                                                            OPTIONAL,   -- Need M

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

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

    csi-MeasConfig                      SetupRelease { CSI-MeasConfig }                                         OPTIONAL,   -- Need M

    sCellDeactivationTimer              ENUMERATED {ms20, ms40, ms80, ms160, ms200, ms240,

                                                    ms320, ms400, ms480, ms520, ms640, ms720,

                                                    ms840, ms1280, spare2,spare1}       OPTIONAL,   -- Cond ServingCellWithoutPUCCH

    crossCarrierSchedulingConfig        CrossCarrierSchedulingConfig                                    OPTIONAL,   -- Need M

    tag-Id                              TAG-Id,

    dummy                               ENUMERATED {enabled}                                            OPTIONAL,   -- Need R

    pathlossReferenceLinking            ENUMERATED {pCell, sCell}                                       OPTIONAL,   -- Cond SCellOnly

    servingCellMO                       MeasObjectId                                                    OPTIONAL,   -- Cond MeasObject

    ...,

    [[

    lte-CRS-ToMatchAround               SetupRelease { RateMatchPatternLTE-CRS }                                OPTIONAL,   -- Need M

    rateMatchPatternToAddModList        SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern       OPTIONAL,   -- Need N

    rateMatchPatternToReleaseList       SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId     OPTIONAL,   -- Need N

    downlinkChannelBW-PerSCS-List       SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier                     OPTIONAL    -- Need S

    ]]
}

UplinkConfig ::=                    SEQUENCE {

    initialUplinkBWP                    BWP-UplinkDedicated                                         OPTIONAL,   -- Need M

    uplinkBWP-ToReleaseList             SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id                  OPTIONAL,   -- Need N

    uplinkBWP-ToAddModList              SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Uplink              OPTIONAL,   -- Need N

    firstActiveUplinkBWP-Id             BWP-Id                                                      OPTIONAL,   -- Cond SyncAndCellAdd

    pusch-ServingCellConfig             SetupRelease { PUSCH-ServingCellConfig }                    OPTIONAL,   -- Need M

    carrierSwitching                    SetupRelease { SRS-CarrierSwitching }                       OPTIONAL,   -- Need M

    ...,

    [[

    powerBoostPi2BPSK                   BOOLEAN                                                     OPTIONAL,   -- Need M

    uplinkChannelBW-PerSCS-List         SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier         OPTIONAL    -- Need S

    ]]

}

-- TAG-SERVINGCELLCONFIG-STOP

-- ASN1STOP

	ServingCellConfig field descriptions

	bwp-InactivityTimer
The duration in ms after which the UE falls back to the default Bandwidth Part. (see TS 38.321 [3], clause 5.15) The value 0.5 ms is only applicable for carriers >7.125 GHz. When the network releases the timer configuration, the UE stops the timer without switching to the default BWP.

	crossCarrierSchedulingConfig
Indicates whether this serving cell is cross-carrier scheduled by another serving cell or whether it cross-carrier schedules another serving cell.

	defaultDownlinkBWP-Id
The initial bandwidth part is referred to by BWP-Id = 0. ID of the downlink bandwidth part to be used upon expiry of the BWP inactivity timer. This field is UE specific. When the field is absent the UE uses the initial BWP as default BWP. (see  TS 38.213 [13], clause 12 and TS 38.321 [3], clause 5.15).

	downlinkBWP-ToAddModList
List of additional downlink bandwidth parts to be added or modified. (see TS 38.213 [13], clause 12).

	downlinkBWP-ToReleaseList
List of additional downlink bandwidth parts to be released. (see TS 38.213 [13], clause 12).

	downlinkChannelBW-PerSCS-List

A set of UE specific channel bandwidth and location configurations for different subcarrier spacings (numerologies). Defined in relation to Point A. The UE uses the configuration provided in this field only for the purpose of channel bandwidth and location determination. If absent, UE uses the configuration indicated in scs-SpecificCarrierList in DownlinkConfigCommon / DownlinkConfigCommonSIB. Network only configures channel bandwidth that corresponds to the channel bandwidth values defined in TS 38.101-1 [15] and TS 38.101-2 [39].

	firstActiveDownlinkBWP-Id
If configured for an SpCell, this field contains the ID of the DL BWP to be activated upon performing the RRC (re-)configuration. If the field is absent, the RRC (re-)configuration does not impose a BWP switch.

If configured for an SCell, this field contains the ID of the downlink bandwidth part to be used upon MAC-activation of an SCell. The initial bandwidth part is referred to by BWP-Id = 0.

Upon reconfigurationWithSync (PCell handover, PSCelladdition/change), the network sets the firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id to the same value.

	initialDownlinkBWP
The dedicated (UE-specific) configuration for the initial downlink bandwidth-part (i.e. DL BWP#0). If any of the optional IEs are configured within this IE, the UE considers the BWP#0 to be an RRC configured BWP (from UE capability viewpoint). Otherwise, the UE does not consider the BWP#0 as an RRC configured BWP (from UE capability viewpoint). Network always configures this field if no other BWPs are configured. NOTE1

	lte-CRS-ToMatchAround
Parameters to determine an LTE CRS pattern that the UE shall rate match around.

	pathlossReferenceLinking
Indicates whether UE shall apply as pathloss reference either the downlink of PCell or of SCell that corresponds with this uplink (see TS 38.213 [13], clause 7).

	pdsch-ServingCellConfig
PDSCH related parameters that are not BWP-specific.

	rateMatchPatternToAddModList
Resources patterns which the UE should rate match PDSCH around. The UE rate matches around the union of all resources indicated in the nested bitmaps. Rate match patterns defined here on cell level apply only to PDSCH of the same numerology. See TS 38.214 [19], clause 5.1.2.2.3.

	sCellDeactivationTimer
SCell deactivation timer in TS 38.321 [3]. If the field is absent, the UE applies the value infinity.

	servingCellMO

measObjectId of the MeasObjectNR in MeasConfig which is associated to the serving cell. For this MeasObjectNR, the following relationship applies between this MeasObjectNR and frequencyInfoDL in ServingCellConfigCommon of the serving cell: if ssbFrequency is configured, its value is the same as the absoluteFrequencySSB and if csi-rs-ResourceConfigMobility is configured, the value of its subcarrierSpacing is present in one entry of the scs-SpecificCarrierList, csi-RS-CellListMobility includes an entry corresponding to the serving cell (with cellId equal to physCellId in ServingCellConfigCommon) and the frequency range indicated by the csi-rs-MeasurementBW of the entry in csi-RS-CellListMobility is included in the frequency range indicated by in the entry of the scs-SpecificCarrierList.   

	supplementaryUplink

Network may configure this field only when supplementaryUplinkConfig is configured in ServingCellConfigCommon or ServingCellConfigCommonSIB.

	tag-Id
Timing Advance Group ID, as specified in TS 38.321 [3], which this cell belongs to.

	uplinkConfig

Network may configure this field only when uplinkConfigCommon is configured in ServingCellConfigCommon or ServingCellConfigCommonSIB.


	UplinkConfig field descriptions

	carrierSwitching
Includes parameters for configuration of carrier based SRS switching (see TS 38.214 [19], clause 6.2.1.3.

	firstActiveUplinkBWP-Id
If configured for an SpCell, this field contains the ID of the UL BWP to be activated upon performing the RRC (re-)configuration. If the field is absent, the RRC (re-)configuration does not impose a BWP switch.

If configured for an SCell, this field contains the ID of the uplink bandwidth part to be used upon MAC-activation of an SCell. The initial bandwidth part is referred to by BandiwdthPartId = 0.

	initialUplinkBWP
The dedicated (UE-specific) configuration for the initial uplink bandwidth-part (i.e. UL BWP#0). If any of the optional IEs are configured within this IE as part of the IE uplinkConfig, the UE considers the BWP#0 to be an RRC configured BWP (from UE capability viewpoint). Otherwise, the UE does not consider the BWP#0 as an RRC configured BWP (from UE capability viewpoint). Network always configures this field if no other BWPs are configured. NOTE1

	powerBoostPi2BPSK

If this field is set to true, the UE determines the maximum output power for PUCCH/PUSCH transmissions that use pi/2 BPSK modulation according to TS 38.101-1 [15], clause 6.2.4.

	pusch-ServingCellConfig
PUSCH related parameters that are not BWP-specific.

	uplinkBWP-ToReleaseList
The additional bandwidth parts for uplink. In case of TDD uplink- and downlink BWP with the same bandwidthPartId are considered as a BWP pair and must have the same center frequency.

	uplinkChannelBW-PerSCS-List

A set of UE specific channel bandwidth and location configurations for different subcarrier spacings (numerologies). Defined in relation to Point A. The UE uses the configuration provided in this field only for the purpose of channel bandwidth and location determination. If absent, UE uses the configuration indicated in scs-SpecificCarrierList in UplinkConfigCommon / UplinkConfigCommonSIB. Network only configures channel bandwidth that corresponds to the channel bandwidth values defined in TS 38.101-1 [15] and TS 38.101-2 [39].


NOTE 1:
If the dedicated part of initial UL/DL BWP configuration is not present, the initial BWP can be used but with some limitations. For example, changing to another BWP requires RRCReconfiguration since DCI format 1_0 doesn't support DCI-based switching.

	Conditional Presence
	Explanation

	MeasObject
	This field is mandatory present for the SpCell if the UE has a measConfig, and it is optionally present, Need M, for SCells.

	SCellOnly
	This field is optionally present, Need R, for SCells. It is absent otherwise. 

	ServingCellWithoutPUCCH
	This field is optionally present, Need S, for SCells except PUCCH SCells. It is absent otherwise.

	SyncAndCellAdd
	This field is mandatory present for a SpCell upon reconfigurationWithSync (PCell handover, PSCelladdition/change) and upon RRCsetup/RRCResume.

The field is mandatory present for an SCell upon addition.

For SpCell, the field is optionally present, Need N, upon reconfiguration without reconfigurationWithSync.

In all other cases the field is absent.

	TDD
	This field is optionally present, Need R, for TDD cells. It is absent otherwise.


–
ServingCellConfigCommon
The IE ServingCellConfigCommon is used to configure cell specific parameters of a UE's serving cell. The IE contains parameters which a UE would typically acquire from SSB, MIB or SIBs when accessing the cell from IDLE. With this IE, the network provides this information in dedicated signalling when configuring a UE with a SCells or with an additional cell group (SCG). It also provides it for SpCells (MCG and SCG) upon reconfiguration with sync.

ServingCellConfigCommon information element

-- ASN1START

-- TAG-SERVINGCELLCONFIGCOMMON-START

ServingCellConfigCommon ::=         SEQUENCE {

    physCellId                          PhysCellId                                              OPTIONAL,   -- Cond HOAndServCellAdd,

    downlinkConfigCommon                DownlinkConfigCommon                                    OPTIONAL,   -- Cond HOAndServCellAdd

    uplinkConfigCommon                  UplinkConfigCommon                                      OPTIONAL,   -- Need M

    supplementaryUplinkConfig           UplinkConfigCommon                                      OPTIONAL,   -- Need S

    n-TimingAdvanceOffset               ENUMERATED { n0, n25600, n39936 }                       OPTIONAL,   -- Need S

    ssb-PositionsInBurst                CHOICE {

        shortBitmap                         BIT STRING (SIZE (4)),

        mediumBitmap                        BIT STRING (SIZE (8)),

        longBitmap                          BIT STRING (SIZE (64))

    }                                                                                           OPTIONAL, -- Cond AbsFreqSSB

    ssb-periodicityServingCell          ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2, spare1 }   OPTIONAL, -- Need S

    dmrs-TypeA-Position                 ENUMERATED {pos2, pos3},

    lte-CRS-ToMatchAround               SetupRelease { RateMatchPatternLTE-CRS }                            OPTIONAL, -- Need M

    rateMatchPatternToAddModList        SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern   OPTIONAL, -- Need N

    rateMatchPatternToReleaseList       SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId OPTIONAL, -- Need N

    ssbSubcarrierSpacing                SubcarrierSpacing                                       OPTIONAL, -- Cond HOAndServCellAdd

    tdd-UL-DL-ConfigurationCommon       TDD-UL-DL-ConfigCommon                                  OPTIONAL, -- Cond TDD

    ss-PBCH-BlockPower                  INTEGER (-60..50),

    ...

}

-- TAG-SERVINGCELLCONFIGCOMMON-STOP

-- ASN1STOP

	ServingCellConfigCommon field descriptions

	dmrs-TypeA-Position
Position of (first) DM-RS for downlink (see TS 38.211 [16], clause 7.4.1.1.1) and uplink (TS 38.211 [16], clause 6.4.1.1.3).

	downlinkConfigCommon
The common downlink configuration of the serving cell, including the frequency information configuration and the initial downlink BWP common configuration. The parameters provided herein should match the parameters configured by MIB and SIB1 (if provided) of the serving cell, with the exception of controlResourceSetZero and searchSpaceZero which can be configured in ServingCellConfigCommon even if MIB indicates that they are not present.

	longBitmap
Bitmap when maximum number of SS/PBCH blocks per half frame equals to 64 as defined in TS 38.213 [13], clause 4.1.

	lte-CRS-ToMatchAround
Parameters to determine an LTE CRS pattern that the UE shall rate match around.

	mediumBitmap
Bitmap when maximum number of SS/PBCH blocks per half frame equals to 8 as defined in TS 38.213 [13], clause 4.1.

	n-TimingAdvanceOffset

The N_TA-Offset to be applied for random access on this serving cell. If the field is absent, the UE applies the value defined for the duplex mode and frequency range of this serving cell. See TS 38.133 [14], table 7.1.2-2.

	rateMatchPatternToAddModList
Resources patterns which the UE should rate match PDSCH around. The UE rate matches around the union of all resources indicated in the nested bitmaps. Rate match patterns defined here on cell level apply only to PDSCH of the same numerology (see TS 38.214 [19], clause 5.1.4,1).

	shortBitmap
Bitmap when maximum number of SS/PBCH blocks per half frame equals to 4 as defined in TS 38.213 [13], clause 4.1.

	ss-PBCH-BlockPower
Average EPRE of the resources elements that carry secondary synchronization signals in dBm that the NW used for SSB transmission, see TS 38.213 [13], clause 7.

	ssb-periodicityServingCell
The SSB periodicity in ms for the rate matching purpose. If the field is absent, the UE applies the value ms5. (see TS 38.213 [13], clause 4.1)

	ssb-PositionsInBurst
Indicates the time domain positions of the transmitted SS-blocks in a half frame with SS/PBCH blocks as defined in TS 38.213 [13], clause 4.1. The first/ leftmost bit corresponds to SS/PBCH block index 0, the second bit corresponds to SS/PBCH block index 1, and so on. Value 0 in the bitmap indicates that the corresponding SS/PBCH block is not transmitted while value 1 indicates that the corresponding SS/PBCH block is transmitted. The network configures the same pattern in this field as in the corresponding field in ServingCellConfigCommonSIB.

	ssbSubcarrierSpacing
Subcarrier spacing of SSB. Only the values 15 kHz or 30 kHz (<7.125GHz), 120 kHz or 240 kHz (>7.125GHz) are applicable.

	supplementaryUplinkConfig

The network configures this field only if uplinkConfigCommon is configured. If this field is absent, the UE shall release the supplementaryUplinkConfig and the supplementaryUplink configured in ServingCellConfig of this serving cell, if configured.

	tdd-UL-DL-ConfigurationCommon
A cell-specific TDD UL/DL configuration, see TS 38.213 [13], clause 11.1.


	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.

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


–
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 Above7.125GHzOnly

    },

    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

	ServingCellConfigCommonSIB field descriptions

	groupPresence
This field is present when maximum number of SS/PBCH blocks per half frame equals to 64 as defined in TS 38.213 [13], clause 4.1. The first/leftmost bit corresponds to the SS/PBCH index 0-7, the second bit corresponds to SS/PBCH block 8-15, and so on. Value 0 in the bitmap indicates that the SSBs according to inOneGroup are not present. Value 1 indicates that the SS/PBCH blocks are transmitted in accordance with inOneGroup.

	inOneGroup
When maximum number of SS/PBCH blocks per half frame equals to 4 as defined in TS 38.213 [13], clause 4.1, only the 4 leftmost bits are valid; the UE ignores the 4 rightmost bits. When maximum number of SS/PBCH blocks per half frame equals to 8 as defined in TS 38.213 [13], clause 4.1, all 8 bits are valid. The first/ leftmost bit corresponds to SS/PBCH block index 0, the second bit corresponds to SS/PBCH block index 1, and so on. When maximum number of SS/PBCH blocks per half frame equals to 64 as defined in TS 38.213 [13], clause 4.1, all 8 bit are valid; The first/ leftmost bit corresponds to the first SS/PBCH block index in the group (i.e., to SSB index 0, 8, and so on); the second bit corresponds to the second SS/PBCH block index in the group (i.e., to SSB index 1, 9, and so on), and so on.  Value 0 in the bitmap indicates that the corresponding SS/PBCH block is not transmitted while value 1 indicates that the corresponding SS/PBCH block is transmitted.

	n-TimingAdvanceOffset
The N_TA-Offset to be applied for random access on this serving cell. If the field is absent, the UE applies the value defined for the duplex mode and frequency range of this serving cell. See TS 38.133 [14], table 7.1.2-2.

	ssb-PositionsInBurst
Time domain positions of the transmitted SS-blocks in an SS-burst as defined in TS  38.213 [13], clause 4.1.

	ss-PBCH-BlockPower
Average EPRE of the resources elements that carry secondary synchronization signals in dBm that the NW used for SSB transmission, see TS 38.213 [13], clause 7.


	Conditional Presence
	Explanation

	Above7.125GHzOnly
	This field is mandatory present when the carrier frequency is above 7.125GHz. It is absent otherwise and UE releases any configured value.

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


–
TDD-UL-DL-Config
The IE TDD-UL-DL-Config determines the Uplink/Downlink TDD configuration. There are both, UE- and cell specific IEs.

TDD-UL-DL-Config information element

-- ASN1START

-- TAG-TDD-UL-DL-CONFIG-START

TDD-UL-DL-ConfigCommon ::=          SEQUENCE {

    referenceSubcarrierSpacing          SubcarrierSpacing,

    pattern1                            TDD-UL-DL-Pattern,

    pattern2                            TDD-UL-DL-Pattern                                                       OPTIONAL, -- Need R

    ...

}

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

    ]]

}

TDD-UL-DL-ConfigDedicated ::=       SEQUENCE {

    slotSpecificConfigurationsToAddModList      SEQUENCE (SIZE (1..maxNrofSlots)) OF TDD-UL-DL-SlotConfig       OPTIONAL, -- Need N

    slotSpecificConfigurationsToreleaseList     SEQUENCE (SIZE (1..maxNrofSlots)) OF TDD-UL-DL-SlotIndex        OPTIONAL, -- Need N

    ...

}

TDD-UL-DL-SlotConfig ::=            SEQUENCE {

    slotIndex                           TDD-UL-DL-SlotIndex,

    symbols                             CHOICE {

        allDownlink                         NULL,

        allUplink                           NULL,

        explicit                            SEQUENCE {

            nrofDownlinkSymbols                 INTEGER (1..maxNrofSymbols-1)                                   OPTIONAL, -- Need S

            nrofUplinkSymbols                   INTEGER (1..maxNrofSymbols-1)                                   OPTIONAL  -- Need S

        }

    }

}

TDD-UL-DL-SlotIndex ::=             INTEGER (0..maxNrofSlots-1)

-- TAG-TDD-UL-DL-CONFIG-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 (<7.125GHz) and 60 or 120 kHz (>7.125GHz) 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 field descriptions

	slotSpecificConfigurationsToAddModList
The slotSpecificConfigurationToAddModList allows overriding UL/DL allocations provided in tdd-UL-DL-configurationCommon, see TS 38.213 [13], clause 11.1. 


	TDD-UL-DL-SlotConfig field descriptions

	nrofDownlinkSymbols
Number of consecutive DL symbols in the beginning of the slot identified by slotIndex. If the field is absent the UE assumes that there are no leading DL symbols. (see TS 38.213 [13], clause 11.1).

	nrofUplinkSymbols
Number of consecutive UL symbols in the end of the slot identified by slotIndex. If the field is absent the UE assumes that there are no trailing UL symbols. (see TS 38.213 [13], clause 11.1).

	slotIndex
Identifies a slot within a dl-UL-TransmissionPeriodicity (given in tdd-UL-DL-configurationCommon).

	symbols
The direction (downlink or uplink) for the symbols in this slot. Value allDownlink indicates that all symbols in this slot are used for downlink; value allUplink indicates that all symbols in this slot are used for uplink; value explicit indicates explicitly how many symbols in the beginning and end of this slot are allocated to downlink and uplink, respectively.


End of the change

