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Next Modified Subclause
[bookmark: _Toc46439535][bookmark: _Toc46444372][bookmark: _Toc46487133][bookmark: _Toc46439701][bookmark: _Toc46444538][bookmark: _Toc46487299]6.3.2	Radio resource control information elements
<UNNECESSARY PARTS OMITTED>
[bookmark: _Toc46439756][bookmark: _Toc46444593][bookmark: _Toc46487354]–	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). Reconfiguration between a PUCCH and PUCCHless SCell is only supported using an SCell release and add.
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 {spCell, 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
    ]],
    [[
    supplementaryUplinkRelease          ENUMERATED {true}                                                       OPTIONAL,   -- Need N
    tdd-UL-DL-ConfigurationDedicated-iab-mt-r16    TDD-UL-DL-ConfigDedicated-IAB-MT-r16                         OPTIONAL,   -- Cond TDD_IAB
    dormantBWP-Config-r16               SetupRelease { DormantBWP-Config-r16 }                                  OPTIONAL,   -- Need M
    ca-SlotOffset-r16                   CHOICE {
        refSCS15kHz                         INTEGER (-2..2),
        refSCS30KHz                         INTEGER (-5..5),
        refSCS60KHz                         INTEGER (-10..10),
        refSCS120KHz                        INTEGER (-20..20)
    }                                                                                                           OPTIONAL,   -- Cond AsyncCA
    channelAccessConfig-r16             SetupRelease { ChannelAccessConfig-r16 }                                OPTIONAL,   -- Need M
    intraCellGuardBandsUL-r16           IntraCellGuardBands-r16                                                 OPTIONAL,   -- Need S
    intraCellGuardBandsDL-r16           IntraCellGuardBands-r16                                                 OPTIONAL,   -- Need S
    csi-RS-ValidationWith-DCI-r16       ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    lte-CRS-PatternList1-r16            SetupRelease { LTE-CRS-PatternList-r16 }                                OPTIONAL,   -- Need M
    lte-CRS-PatternList2-r16            SetupRelease { LTE-CRS-PatternList-r16 }                                OPTIONAL,   -- Need M
    crs-RateMatch-PerCORESETPoolIndex-r16  ENUMERATED {enabled}                                                 OPTIONAL,   -- Need R
    enableTwoDefaultTCIStates-r16       ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    enableDefaultTCIStatePerCoresetPoolIndex-r16  ENUMERATED {enabled}                                          OPTIONAL,   -- Need R
    enableBeamSwitchTiming-r16          ENUMERATED {true}                                                       OPTIONAL,   -- Need R
    cbg-TxDiffTBsProcessingType1-r16    ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    cbg-TxDiffTBsProcessingType2-r16    ENUMERATED {enabled}                                                    OPTIONAL    -- Need R
    ]]
}

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
    ]],
    [[
    enablePLRS-UpdateForPUSCH-SRS-r16   ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    enableDefaultBeamPL-ForPUSCH0-r16   ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    enableDefaultBeamPL-ForPUCCH-r16    ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    enableDefaultBeamPL-ForSRS-r16      ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    uplinkTxSwitching-r16               SetupRelease { UplinkTxSwitching-r16 }                                  OPTIONAL    -- Need M
    ]],
    [[
    mpr-PowerBoost-FR2-r16                   ENUMERATED {true}                                                      OPTIONAL  -- Need R
    ]]
}

ChannelAccessConfig-r16 ::=            SEQUENCE {
    maxEnergyDetectionThreshold-r16         INTEGER(-85..-52),
    energyDetectionThresholdOffset-r16      INTEGER (-20..-13),
    ul-toDL-COT-SharingED-Threshold-r16     INTEGER (-85..-52)    OPTIONAL,   -- Need R
    absenceOfAnyOtherTechnology-r16         ENUMERATED {true}     OPTIONAL    -- Need R
}

IntraCellGuardBands-r16 ::=            SEQUENCE (SIZE (1..4)) OF GuardBand-r16

GuardBand-r16 ::=                      SEQUENCE {
     startCRB-r16                          INTEGER (0..274),
     nrofCRBs-r16                          INTEGER (0..15)
}

DormancyGroupID-r16 ::=         INTEGER (0..4)

DormantBWP-Config-r16::=               SEQUENCE { 
    dormantBWP-Id-r16                      BWP-Id                                                           OPTIONAL,   -- Need M
    withinActiveTimeConfig-r16             SetupRelease { WithinActiveTimeConfig-r16 }                      OPTIONAL,   -- Need M
    outsideActiveTimeConfig-r16            SetupRelease { OutsideActiveTimeConfig-r16 }                     OPTIONAL    -- Need M
}

WithinActiveTimeConfig-r16 ::=         SEQUENCE {
   firstWithinActiveTimeBWP-Id-r16         BWP-Id                                                           OPTIONAL,   -- Need M
   dormancyGroupWithinActiveTime-r16       DormancyGroupID-r16                                              OPTIONAL    -- Need R
}

OutsideActiveTimeConfig-r16 ::=        SEQUENCE {
   firstOutsideActiveTimeBWP-Id-r16        BWP-Id                                                           OPTIONAL,   -- Need M
   dormancyGroupOutsideActiveTime-r16      DormancyGroupID-r16                                              OPTIONAL    -- Need R
}

UplinkTxSwitching-r16 ::=              SEQUENCE {
    uplinkTxSwitchingPeriodLocation-r16    BOOLEAN,
    uplinkTxSwitchingCarrier-r16           ENUMERATED {carrier1, carrier2}
}

-- TAG-SERVINGCELLCONFIG-STOP
-- ASN1STOP

	ServingCellConfig field descriptions

	absenceOfAnyOtherTechnology
Presence of this field indicates absence on a long term basis (e.g. by level of regulation) of any other technology sharing the carrier; absence of this field indicates the potential presence of any other technology sharing the carrier, as specified in TS 37.213 [48} clause Y.

	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). When the network releases the timer configuration, the UE stops the timer without switching to the default BWP.

	ca-SlotOffset
Slot offset between the primary cell (PCell/PSCell) and the SCell in unaligned frame boundary with slot alignment and partial SFN alignment inter-band CA. Based on this field, the UE determines the time offset of the SCell as specified in clause 4.5 of TS 38.211 [16]. The granularity of this field is determined by the reference SCS for the slot offset (i.e. the maximum of PCell/PSCell lowest SCS among all the configured SCSs in DL/UL SCS-SpecificCarrierList in ServingCellConfig and this serving cell's lowest SCS among all the configured SCSs in DL/UL SCS-SpecificCarrierList in ServingCellConfig).
The Network configures at most single non-zero offset duration in ms (independent on SCS) among CCs in the unaligned CA configuration. If the field is absent, the UE applies the value of 0.

	cbg-TxDiffTBsProcessingType1, cbg-TxDiffTBsProcessingType2
Indicates whether processing types 1 and 2 based CBG based operation is enabled according to Rel-16 UE capabilities.

	channelAccessConfig
List of parameters used for access procedures of operation with shared spectrum channel access (see TS 37.213 [48).

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

	csi-RS-ValidationWith-DCI
Determines how the UE performs periodic and semi-persistent CSI-RS reception in a slot if the UE does not detect a DCI format indicating aperiodic CSI-RS or PDSCH in the set of symbols (see TS 38.213 [13], clause 11.1).

	crs-RateMatch-PerCORESETPoolIndex
Indicates how UE performs rate matching when both lte-CRS-PatternList1-r16 and lte-CRS-PatternList2-r16 are configured as specified in TS 38.314, clause 5.1.4.2.

	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).

	dormantBWP-Config
The dormant BWP configuration for an SCell. This field can be included only for a (non-PUCCH) SCell.

	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].

	enableBeamSwitchTiming
Indicates the aperiodic CSI-RS triggering with beam switching triggering behaviour as defined in clause 5.2.1.5.1 of TS 38.214 [19].

	enableDefaultTCIStatePerCoresetPoolIndex
Presence of this field indicates the UE shall follow the release 16 behavior of default TCI state per CORESETPoolindex when the UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet is enabled.

	enableTwoDefaultTCIStates
Presence of this field indicates the UE shall follow the release 16 behavior of two default TCI states for PDSCH when at least one TCI codepoint is mapped to two TCI states is enabled

	energyDetectionThresholdOffset
Indicates the offset to the default maximum energy detection threshold value. Unit in dB. Value -13 corresponds to -13dB, value -12 corresponds to -12dB, and so on (i.e. in steps of 1dB) as specified in TS 37.213 [48].

	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 activation of an SCell. The initial bandwidth part is referred to by BWP-Id = 0.
Upon PCell change and PSCell addition/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 the UE with a value for this field if no other BWPs are configured. NOTE1

	intraCellGuardBandsDL, intraCellGuardBandsUL
List of intra-cell guard bands in a serving cell. For each entry in the list, startCRB indicates the starting RB of the guard band and nrofCRBs indicates the length of the guard band in RBs. For intraCellGuardBandsUL, when nrofCRBs is 0, zero-size or no guard band is used. If not configured, the guard bands are defined according the TS 38.104 [12] and 38.101-1 [15].

	lte-CRS-PatternList
A list of LTE CRS patterns around which the UE shall do rate matching for PDSCH. The LTE CRS patterns in this list shall be non-overlapping in frequency. The network does not configure this field and lte-CRS-ToMatchAround simultaneously.

	lte-CRS-PatternList2
A list of LTE CRS patterns around which the UE shall do rate matching for PDSCH scheduled with a DCI detected on a CORESET with CORESETPoolIndex configured with 1. This list is configured only if CORESETPoolIndex configured with 1. The first LTE CRS pattern in this list shall be fully overlapping in frequency with the first LTE CRS pattern in lte-CRS-PatternList, The second LTE CRS pattern in this list shall be fully overlapping in frequency with the second LTE CRS pattern in lte-CRS-PatternList, and so on. Network configures this field only if the field lte-CRS-ToMatchAround is not configured and there is at least one ControlResourceSet in one DL BWP of this serving cell with coresetPoolIndex set to 1.

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

	maxEnergyDetectionThreshold
Indicates the absolute maximum energy detection threshold value. Unit in dBm. Value -85 corresponds to -85 dBm, value -84 corresponds to -84 dBm, and so on (i.e. in steps of 1dBm) as specified in TS 37.213 [48]. If the field is not configured, the UE shall use a default maximum energy detection threshold value as specified in TS 37.213 [48].

	pathlossReferenceLinking
Indicates whether UE shall apply as pathloss reference either the downlink of SpCell (PCell for MCG or PSCell for SCG) 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 rate match patterns. 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.

	supplementaryUplinkRelease
If this field is included, the UE shall release the uplink configuration configured by supplementaryUplink. The network only includes either supplementaryUplinkRelease or supplementaryUplink at a time.

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

	tdd-UL-DL-ConfigurationDedicated-iab-mt
Resource configuration per IAB-MT D/U/F overrides all symbols (with a limitation that effectively only flexible symbols can be overwritten in Rel-16) per slot over the number of slots as provided by TDD-UL-DL ConfigurationCommon.

	ul-toDL-COT-SharingED-Threshold
Maximum energy detection threshold that the UE should use to share channel occupancy with gNB for DL transmission with length no longer than 2, 4, and 8 OFDM symbols for 15Khz, 30Khz, 60KHz SCS respectively, as specified in TS 37.213 [48].

	uplinkConfig
Network may configure this field only when uplinkConfigCommon is configured in ServingCellConfigCommon or ServingCellConfigCommonSIB. Addition or release of this field can only be done upon SCell addition or release (respectively).



	UplinkConfig field descriptions

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

	enableDefaultBeamPlForPUSCH0_0, enableDefaultBeamPlForPUCCH, enableDefaultBeamPlForSRS
When the parameter is present, UE derives the spatial relation and the corresponding pathloss reference Rs as specified in 38.213, clauses 7.1.1, 7.2.1, 7.3.1 and 9.2.2The network only configures these parameters for FR2.

	enablePLRSupdateForPUSCHSRS
When this parameter is present, the Rel-16 feature of MAC CE based pathloss RS updates for PUSCH/SRS is enabled. Network only configures this parameter , when the UE is configured with sri-PUSCH-PowerControl.

	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 the UE with a value for this field if no other BWPs are configured. NOTE1

	mpr-PowerBoost-FR2
Indicates whether UE is allowed to uplink transmission power boost by suspending in-band emission requirements as specified in TS 38.101-2 [39]. Network only configures this field for FR2 serving cells.

	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-ToAddModList
The additional bandwidth parts for uplink to be added or modified. 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.

	uplinkBWP-ToReleaseList
The additional bandwidth parts for uplink to be released.

	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].

	uplinkTxSwitchingPeriodLocation
Indicates whether the location of UL Tx switching period is configured in this uplink carrier in case of inter-band UL CA, SUL, or EN-DC, as specified in TS 38.101-1 [15] and TS 38.101-3 [34]. In case of inter-band UL CA or SUL, network configures this field to TRUE for one of the uplink carriers involved in dynamic UL TX switching and configures this field in the other carrier to FALSE. In case of EN-DC, network always configures this field to TRUE for NR carrier (i.e. with EN-DC, the UL switching period always occurs on the NR carrier).

	uplinkTxSwitchingCarrier
Indicates that the configured carrier is carrier1 or carrier2 for dynamic uplink Tx switching, as defined in TS 38.101-1 [15] and TS 38.101-3 [34]. In case of inter-band UL CA or SUL, network configures one of the two uplink carriers involved in dynamic UL TX switching as carrier1 and the other as carrier2. In case of EN-DC, network always configures the NR carrier as carrier 2.



	DormantBWP-Config field descriptions

	dormancyGroupWithinActiveTime
This field contains the ID of an SCell group for Dormancy within active time, to which this SCell belongs. The use of the Dormancy within active time SCell groups is specified in TS 38.213 [13].

	dormancyGroupOutsideActiveTime
This field contains the ID of an SCell group for Dormancy outside active time, to which this SCell belongs. The use of the Dormancy outside active time SCell groups is specified in TS 38.213 [13].

	dormantBWP-Id
This field contains the ID of the downlink bandwidth part to be used as dormant BWP. If this field is configured, its value is different from defaultDownlinkBWP-Id, and at least one of the withinActiveTimeConfig and outsideActiveTimeConfig should be configured.

	firstOutsideActiveTimeBWP-Id
This field contains the ID of the downlink bandwidth part to be activated when receiving a DCI indication for SCell dormancy outside active time.

	firstWithinActiveTimeBWP-Id
This field contains the ID of the downlink bandwidth part to be activated when receiving a DCI indication for SCell dormancy within active time.

	outsideActiveTimeConfig
This field contains the configuration to be used for SCell dormancy outside active time, as specified in TS 38.213 [13]. The field can only be present when the cell group the SCell belongs to is configured with dcp-Config.

	withinActiveTimeConfig
This field contains the configuration to be used for SCell dormancy within active time, as specified in TS 38.213 [13]. 



NOTE 1:	If the dedicated part of initial UL/DL BWP configuration is absent, 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

	AsyncCA
	This field is mandatory present for SCells whose slot offset between the SpCell is not 0. Otherwise it is absent, Need S.

	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 PCell change and PSCell addition/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.

	TDD_IAB
	For IAB-MT, this field is optionally present, Need R, for TDD cells. It is absent otherwise.
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[bookmark: _Toc46439805][bookmark: _Toc46444642][bookmark: _Toc46487403]6.3.3	UE capability information elements
<UNNECESSARY PARTS OMITTED>
[bookmark: _Toc46439846][bookmark: _Toc46444683][bookmark: _Toc46487444]–	Phy-Parameters
The IE Phy-Parameters is used to convey the physical layer capabilities.
Phy-Parameters information element
-- ASN1START
-- TAG-PHY-PARAMETERS-START

Phy-Parameters ::=                  SEQUENCE {
    phy-ParametersCommon                Phy-ParametersCommon                        OPTIONAL,
    phy-ParametersXDD-Diff              Phy-ParametersXDD-Diff                      OPTIONAL,
    phy-ParametersFRX-Diff              Phy-ParametersFRX-Diff                      OPTIONAL,
    phy-ParametersFR1                   Phy-ParametersFR1                           OPTIONAL,
    phy-ParametersFR2                   Phy-ParametersFR2                           OPTIONAL
}

Phy-ParametersCommon ::=            SEQUENCE {
    csi-RS-CFRA-ForHO                   ENUMERATED {supported}                      OPTIONAL,
    dynamicPRB-BundlingDL               ENUMERATED {supported}                      OPTIONAL,
    sp-CSI-ReportPUCCH                  ENUMERATED {supported}                      OPTIONAL,
    sp-CSI-ReportPUSCH                  ENUMERATED {supported}                      OPTIONAL,
    nzp-CSI-RS-IntefMgmt                ENUMERATED {supported}                      OPTIONAL,
    type2-SP-CSI-Feedback-LongPUCCH     ENUMERATED {supported}                      OPTIONAL,
    precoderGranularityCORESET          ENUMERATED {supported}                      OPTIONAL,
    dynamicHARQ-ACK-Codebook            ENUMERATED {supported}                      OPTIONAL,
    semiStaticHARQ-ACK-Codebook         ENUMERATED {supported}                      OPTIONAL,
    spatialBundlingHARQ-ACK             ENUMERATED {supported}                      OPTIONAL,
    dynamicBetaOffsetInd-HARQ-ACK-CSI   ENUMERATED {supported}                      OPTIONAL,
    pucch-Repetition-F1-3-4             ENUMERATED {supported}                      OPTIONAL,
    ra-Type0-PUSCH                      ENUMERATED {supported}                      OPTIONAL,
    dynamicSwitchRA-Type0-1-PDSCH       ENUMERATED {supported}                      OPTIONAL,
    dynamicSwitchRA-Type0-1-PUSCH       ENUMERATED {supported}                      OPTIONAL,
    pdsch-MappingTypeA                  ENUMERATED {supported}                      OPTIONAL,
    pdsch-MappingTypeB                  ENUMERATED {supported}                      OPTIONAL,
    interleavingVRB-ToPRB-PDSCH         ENUMERATED {supported}                      OPTIONAL,
    interSlotFreqHopping-PUSCH          ENUMERATED {supported}                      OPTIONAL,
    type1-PUSCH-RepetitionMultiSlots    ENUMERATED {supported}                      OPTIONAL,
    type2-PUSCH-RepetitionMultiSlots    ENUMERATED {supported}                      OPTIONAL,
    pusch-RepetitionMultiSlots          ENUMERATED {supported}                      OPTIONAL,
    pdsch-RepetitionMultiSlots          ENUMERATED {supported}                      OPTIONAL,
    downlinkSPS                         ENUMERATED {supported}                      OPTIONAL,
    configuredUL-GrantType1             ENUMERATED {supported}                      OPTIONAL,
    configuredUL-GrantType2             ENUMERATED {supported}                      OPTIONAL,
    pre-EmptIndication-DL               ENUMERATED {supported}                      OPTIONAL,
    cbg-TransIndication-DL              ENUMERATED {supported}                      OPTIONAL,
    cbg-TransIndication-UL              ENUMERATED {supported}                      OPTIONAL,
    cbg-FlushIndication-DL              ENUMERATED {supported}                      OPTIONAL,
    dynamicHARQ-ACK-CodeB-CBG-Retx-DL   ENUMERATED {supported}                      OPTIONAL,
    rateMatchingResrcSetSemi-Static     ENUMERATED {supported}                      OPTIONAL,
    rateMatchingResrcSetDynamic         ENUMERATED {supported}                      OPTIONAL,
    bwp-SwitchingDelay                  ENUMERATED {type1, type2}                   OPTIONAL,
    ...,
    [[
    dummy                               ENUMERATED {supported}                      OPTIONAL
    ]],
    [[
    maxNumberSearchSpaces               ENUMERATED {n10}                            OPTIONAL,
    rateMatchingCtrlResrcSetDynamic     ENUMERATED {supported}                      OPTIONAL,
    maxLayersMIMO-Indication            ENUMERATED {supported}                      OPTIONAL
    ]],
    [[
    spCellPlacement                             CarrierAggregationVariant           OPTIONAL
    ]],
    [[
    -- R1 9-1: Basic channel structure and procedure of 2-step RACH
    twoStepRACH-r16                             ENUMERATED {supported}              OPTIONAL,
    -- R1 11-1: Monitoring DCI format 1_2 and DCI format 0_2
    dci-Format1-2And0-2-r16                     ENUMERATED {supported}              OPTIONAL,
    -- R1 11-1a: Monitoring both DCI format 0_1/1_1 and DCI format 0_2/1_2 in the same search space
    monitoringDCI-SameSearchSpace-r16           ENUMERATED {supported}              OPTIONAL,
    -- R1 11-10: Type 2 configured grant release by DCI format 0_1
    type2-CG-ReleaseDCI-0-1-r16                 ENUMERATED {supported}              OPTIONAL,
    -- R1 11-11: Type 2 configured grant release by DCI format 0_2
    type2-CG-ReleaseDCI-0-2-r16                 ENUMERATED {supported}              OPTIONAL,
    -- R1 12-3: SPS release by DCI format 1_1
    sps-ReleaseDCI-1-1-r16                      ENUMERATED {supported}              OPTIONAL,
    -- R1 12-3a: SPS release by DCI format 1_2
    sps-ReleaseDCI-1-2-r16                      ENUMERATED {supported}              OPTIONAL,
    -- R1 14-8: CSI trigger states containing non-active BWP
    csi-TriggerStateNon-ActiveBWP-r16           ENUMERATED {supported}              OPTIONAL,
    -- R1 20-2: Support up to 4 SMTCs configured for an IAB node MT per frequency location, including IAB-specific SMTC window periodicities
    seperateSMTC-InterIAB-Support-r16           ENUMERATED {supported}              OPTIONAL,
    -- R1 20-3: Support RACH configuration separately from the RACH configuration for UE access, including new IAB-specific offset and scaling factors
    seperateRACH-IAB-Support-r16                ENUMERATED {supported}              OPTIONAL,
    -- R1 20-5a: Support semi-static configuration/indication of UL-Flexible-DL slot formats for IAB-MT resources
    ul-flexibleDL-SlotFormatSemiStatic-IAB-r16  ENUMERATED {supported}              OPTIONAL,
    -- R1 20-5b: Support dynamic indication of UL-Flexible-DL slot formats for IAB-MT resources
    ul-flexibleDL-SlotFormatDynamics-IAB-r16    ENUMERATED {supported}              OPTIONAL,
    dft-S-OFDM-WaveformUL-IAB-r16               ENUMERATED {supported}              OPTIONAL,
    -- R1 20-6: Support DCI Format 2_5 based indication of soft resource availability to an IAB node
    dci-25-AI-RNTI-Support-IAB-r16              ENUMERATED {supported}              OPTIONAL,
    -- R1 20-7: Support T_delta reception.
    t-DeltaReceptionSupport-IAB-r16             ENUMERATED {supported}              OPTIONAL,
    -- R1 20-8: Support of Desired guard symbol reporting and provided guard symbok reception.
    guardSymbolReportReception-IAB-r16          ENUMERATED {supported}              OPTIONAL,
    -- R1 18-8 HARQ-ACK codebook type and spatial bundling per PUCCH group
    harqACK-CB-SpatialBundlingPUCCH-Group-r16   ENUMERATED {supported}              OPTIONAL,
    -- R1 19-2: Cross Slot Scheduling
    crossSlotScheduling-r16                     SEQUENCE {
        licensedBand-r16                            ENUMERATED {supported}          OPTIONAL,
        unlicensedBand-r16                          ENUMERATED {supported}          OPTIONAL
    }                                                                               OPTIONAL,
[bookmark: _Hlk42683442]    maxNumberSRS-PosPathLossEstimateAllServingCells-r16  ENUMERATED {n1, n4, n8, n16}         OPTIONAL,
    maxNumberSRS-PosSpatialRelationsAllServingCells-r16  ENUMERATED {n0, n1, n2, n4, n8, n16} OPTIONAL,
    extendedCG-Periodicities-r16                ENUMERATED {supported}              OPTIONAL,
    extendedSPS-Periodicities-r16               ENUMERATED {supported}              OPTIONAL,
    codebookVariantsList-r16                    CodebookVariantsList-r16            OPTIONAL
    ]]
}

Phy-ParametersXDD-Diff ::=          SEQUENCE {
    dynamicSFI                          ENUMERATED {supported}                      OPTIONAL,
    twoPUCCH-F0-2-ConsecSymbols         ENUMERATED {supported}                      OPTIONAL,
    twoDifferentTPC-Loop-PUSCH          ENUMERATED {supported}                      OPTIONAL,
    twoDifferentTPC-Loop-PUCCH          ENUMERATED {supported}                      OPTIONAL,
    ...,
    [[
    dl-SchedulingOffset-PDSCH-TypeA     ENUMERATED {supported}                      OPTIONAL,
    dl-SchedulingOffset-PDSCH-TypeB     ENUMERATED {supported}                      OPTIONAL,
    ul-SchedulingOffset                 ENUMERATED {supported}                      OPTIONAL
    ]]
}

Phy-ParametersFRX-Diff ::=                  SEQUENCE {
    dynamicSFI                                  ENUMERATED {supported}                      OPTIONAL,
    dummy1                                      BIT STRING (SIZE (2))                       OPTIONAL,
    twoFL-DMRS                                  BIT STRING (SIZE (2))                       OPTIONAL,
    dummy2                                      BIT STRING (SIZE (2))                       OPTIONAL,
    dummy3                                      BIT STRING (SIZE (2))                       OPTIONAL,
    supportedDMRS-TypeDL                        ENUMERATED {type1, type1And2}               OPTIONAL,
    supportedDMRS-TypeUL                        ENUMERATED {type1, type1And2}               OPTIONAL,
    semiOpenLoopCSI                             ENUMERATED {supported}                      OPTIONAL,
    csi-ReportWithoutPMI                        ENUMERATED {supported}                      OPTIONAL,
    csi-ReportWithoutCQI                        ENUMERATED {supported}                      OPTIONAL,
    onePortsPTRS                                BIT STRING (SIZE (2))                       OPTIONAL,
    twoPUCCH-F0-2-ConsecSymbols                 ENUMERATED {supported}                      OPTIONAL,
    pucch-F2-WithFH                             ENUMERATED {supported}                      OPTIONAL,
    pucch-F3-WithFH                             ENUMERATED {supported}                      OPTIONAL,
    pucch-F4-WithFH                             ENUMERATED {supported}                      OPTIONAL,
    pucch-F0-2WithoutFH                         ENUMERATED {notSupported}                   OPTIONAL,
    pucch-F1-3-4WithoutFH                       ENUMERATED {notSupported}                   OPTIONAL,
    mux-SR-HARQ-ACK-CSI-PUCCH-MultiPerSlot      ENUMERATED {supported}                      OPTIONAL,
    uci-CodeBlockSegmentation                   ENUMERATED {supported}                      OPTIONAL,
    onePUCCH-LongAndShortFormat                 ENUMERATED {supported}                      OPTIONAL,
    twoPUCCH-AnyOthersInSlot                    ENUMERATED {supported}                      OPTIONAL,
    intraSlotFreqHopping-PUSCH                  ENUMERATED {supported}                      OPTIONAL,
    pusch-LBRM                                  ENUMERATED {supported}                      OPTIONAL,
    pdcch-BlindDetectionCA                      INTEGER (4..16)                             OPTIONAL,
    tpc-PUSCH-RNTI                              ENUMERATED {supported}                      OPTIONAL,
    tpc-PUCCH-RNTI                              ENUMERATED {supported}                      OPTIONAL,
    tpc-SRS-RNTI                                ENUMERATED {supported}                      OPTIONAL,
    absoluteTPC-Command                         ENUMERATED {supported}                      OPTIONAL,
    twoDifferentTPC-Loop-PUSCH                  ENUMERATED {supported}                      OPTIONAL,
    twoDifferentTPC-Loop-PUCCH                  ENUMERATED {supported}                      OPTIONAL,
    pusch-HalfPi-BPSK                           ENUMERATED {supported}                      OPTIONAL,
    pucch-F3-4-HalfPi-BPSK                      ENUMERATED {supported}                      OPTIONAL,
    almostContiguousCP-OFDM-UL                  ENUMERATED {supported}                      OPTIONAL,
    sp-CSI-RS                                   ENUMERATED {supported}                      OPTIONAL,
    sp-CSI-IM                                   ENUMERATED {supported}                      OPTIONAL,
    tdd-MultiDL-UL-SwitchPerSlot                ENUMERATED {supported}                      OPTIONAL,
    multipleCORESET                             ENUMERATED {supported}                      OPTIONAL,
    ...,
    [[
    csi-RS-IM-ReceptionForFeedback              CSI-RS-IM-ReceptionForFeedback              OPTIONAL,
    csi-RS-ProcFrameworkForSRS                  CSI-RS-ProcFrameworkForSRS                  OPTIONAL,
    csi-ReportFramework                         CSI-ReportFramework                         OPTIONAL,
    mux-SR-HARQ-ACK-CSI-PUCCH-OncePerSlot       SEQUENCE {
        sameSymbol                                  ENUMERATED {supported}                      OPTIONAL,
        diffSymbol                                  ENUMERATED {supported}                      OPTIONAL
    } OPTIONAL,
    mux-SR-HARQ-ACK-PUCCH                       ENUMERATED {supported}                      OPTIONAL,
    mux-MultipleGroupCtrlCH-Overlap             ENUMERATED {supported}                      OPTIONAL,
    dl-SchedulingOffset-PDSCH-TypeA             ENUMERATED {supported}                      OPTIONAL,
    dl-SchedulingOffset-PDSCH-TypeB             ENUMERATED {supported}                      OPTIONAL,
    ul-SchedulingOffset                         ENUMERATED {supported}                      OPTIONAL,
    dl-64QAM-MCS-TableAlt                       ENUMERATED {supported}                      OPTIONAL,
    ul-64QAM-MCS-TableAlt                       ENUMERATED {supported}                      OPTIONAL,
    cqi-TableAlt                                ENUMERATED {supported}                      OPTIONAL,
    oneFL-DMRS-TwoAdditionalDMRS-UL             ENUMERATED {supported}                      OPTIONAL,
    twoFL-DMRS-TwoAdditionalDMRS-UL             ENUMERATED {supported}                      OPTIONAL,
    oneFL-DMRS-ThreeAdditionalDMRS-UL           ENUMERATED {supported}                      OPTIONAL
    ]],
    [[
    pdcch-BlindDetectionNRDC                SEQUENCE {
        pdcch-BlindDetectionMCG-UE              INTEGER (1..15),
        pdcch-BlindDetectionSCG-UE              INTEGER (1..15)
    }                                                                                       OPTIONAL,
    mux-HARQ-ACK-PUSCH-DiffSymbol               ENUMERATED {supported}                      OPTIONAL
    ]], 
    [[
    -- R1 11-1b: Type 1 HARQ-ACK codebook support for relative TDRA for DL
    type1-HARQ-ACK-Codebook-r16                 ENUMERATED {supported}                      OPTIONAL,
    -- R1 11-8: Enhanced UL power control scheme
    enhancedPowerControl-r16                    ENUMERATED {supported}                      OPTIONAL,
    -- R1 16-1b-1: TCI state activation across multiple CCs
    simultaneousTCI-ActMultipleCC-r16           ENUMERATED {supported}                      OPTIONAL,
    -- R1 16-1b-2: Spatial relation update across multiple CCs
    simultaneousSpatialRelationMultipleCC-r16   ENUMERATED {supported}                      OPTIONAL,
    -- R1 16-1c: Support of default spatial relation and pathloss reference RS for dedicated-PUCCH/SRS and PUSCH
    defaultSpatialRelationPathlossRS-r16        ENUMERATED {supported}                      OPTIONAL,
    -- R1 16-1d: Support of spatial relation update for AP-SRS via MAC CE
    spatialRelationUpdateAP-SRS-r16             ENUMERATED {supported}                      OPTIONAL,
    cli-RSSI-FDM-DL-r16                         ENUMERATED {supported}                      OPTIONAL,
    cli-SRS-RSRP-FDM-DL-r16                     ENUMERATED {supported}                      OPTIONAL,
[bookmark: _Hlk37235744]    -- R1 19-3: Maximum MIMO Layer Adaptation
    maxLayersMIMO-Adaptation-r16                ENUMERATED {supported}                      OPTIONAL
    ]]

}

Phy-ParametersFR1 ::=                       SEQUENCE {
    pdcch-MonitoringSingleOccasion              ENUMERATED {supported}                      OPTIONAL,
    scs-60kHz                                   ENUMERATED {supported}                      OPTIONAL,
    pdsch-256QAM-FR1                            ENUMERATED {supported}                      OPTIONAL,
    pdsch-RE-MappingFR1-PerSymbol               ENUMERATED {n10, n20}                       OPTIONAL,
    ...,
    [[
    pdsch-RE-MappingFR1-PerSlot                 ENUMERATED {n16, n32, n48, n64, n80, n96, n112, n128,
                                                n144, n160, n176, n192, n208, n224, n240, n256}         OPTIONAL
    ]]
}

Phy-ParametersFR2 ::=                       SEQUENCE {
    dummy                                       ENUMERATED {supported}                                  OPTIONAL,
    pdsch-RE-MappingFR2-PerSymbol               ENUMERATED {n6, n20}                                    OPTIONAL,
    ...,
    [[
    pCell-FR2                                   ENUMERATED {supported}                                  OPTIONAL,
    pdsch-RE-MappingFR2-PerSlot                 ENUMERATED {n16, n32, n48, n64, n80, n96, n112, n128,
                                                    n144, n160, n176, n192, n208, n224, n240, n256}     OPTIONAL
    ]],
    [[
    mpr-PowerBoost-FR2                          ENUMERATED {supported}                                  OPTIONAL
    ]]
}

-- TAG-PHY-PARAMETERS-STOP
-- ASN1STOP

	Phy-ParametersFRX-Diff field description

	csi-RS-IM-ReceptionForFeedback/ csi-RS-ProcFrameworkForSRS/ csi-ReportFramework
These fields are optionally present in fr1-fr2-Add-UE-NR-Capabilities in UE-NR-Capability. They shall not be set in any other instance of the IE Phy-ParametersFRX-Diff. If the network configures the UE with serving cells on both FR1 and FR2 bands, these parameters, if present, limit the corresponding parameters in MIMO-ParametersPerBand.




