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	Reason for change:
	For EN-DC, the SMTC configuration for NR PSCell addition is provided in LTE RRCConnectionReconfiguration message.
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For NR PSCell change in MR-DC,  the SMTC configuration is provided in secondaryCellGroup -> SpCellConfig -> reconfigurationWithSync.
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But for NR-DC, the SMTC configuration for NR PSCell addition and SN change is missing. 


	
	

	Summary of change:
	Add the SMTC configuration in NR RRCReconfiguration message for NR PSCell addition and SN change. 

And 1-bit capability is introduced to indicate UE supports the configuration. 

Impact analysis
Impacted 5G architecture options: NR-DC
		 
Impacted functionality: PSCell Addition and SN change
		 
Inter-operability: 
· If the UE is implemented according to the CR and the network is not, the UE cannot know the timing information of the target PSCell for the initial cell search if UE is not configured with the measObjectNR (incl. SMTC configuration) having the same SSB frequency and subcarrier spacing before. 
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[bookmark: _Toc20425893][bookmark: _Toc29321289]–	RRCReconfiguration
The RRCReconfiguration message is the command to modify an RRC connection. It may convey information for measurement configuration, mobility control, radio resource configuration (including RBs, MAC main configuration and physical channel configuration) and AS security configuration.
Signalling radio bearer: SRB1 or SRB3
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE
RRCReconfiguration message
-- ASN1START
-- TAG-RRCRECONFIGURATION-START

RRCReconfiguration ::=              SEQUENCE {
    rrc-TransactionIdentifier           RRC-TransactionIdentifier,
    criticalExtensions                  CHOICE {
        rrcReconfiguration                  RRCReconfiguration-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

RRCReconfiguration-IEs ::=          SEQUENCE {
    radioBearerConfig                       RadioBearerConfig                                                      OPTIONAL, -- Need M
    secondaryCellGroup                      OCTET STRING (CONTAINING CellGroupConfig)                              OPTIONAL, -- Need M
    measConfig                              MeasConfig                                                             OPTIONAL, -- Need M
    lateNonCriticalExtension                OCTET STRING                                                           OPTIONAL,
    nonCriticalExtension                    RRCReconfiguration-v1530-IEs                                           OPTIONAL
}

RRCReconfiguration-v1530-IEs ::=            SEQUENCE {
    masterCellGroup                         OCTET STRING (CONTAINING CellGroupConfig)                              OPTIONAL, -- Need M
    fullConfig                              ENUMERATED {true}                                                      OPTIONAL, -- Cond FullConfig
    dedicatedNAS-MessageList                SEQUENCE (SIZE(1..maxDRB)) OF DedicatedNAS-Message                     OPTIONAL, -- Cond nonHO
    masterKeyUpdate                         MasterKeyUpdate                                                        OPTIONAL, -- Cond MasterKeyChange
    dedicatedSIB1-Delivery                  OCTET STRING (CONTAINING SIB1)                                         OPTIONAL, -- Need N
    dedicatedSystemInformationDelivery      OCTET STRING (CONTAINING SystemInformation)                            OPTIONAL, -- Need N
    otherConfig                             OtherConfig                                                            OPTIONAL, -- Need M
    nonCriticalExtension                    RRCReconfiguration-v1540-IEs                                           OPTIONAL
}

RRCReconfiguration-v1540-IEs ::=        SEQUENCE {
    otherConfig-v1540                       OtherConfig-v1540                      OPTIONAL, -- Need M
    nonCriticalExtension                    RRCReconfiguration-v1560-IEs           OPTIONAL
}

RRCReconfiguration-v1560-IEs ::=            SEQUENCE {
    mrdc-SecondaryCellGroupConfig               SetupRelease { MRDC-SecondaryCellGroupConfig }                    OPTIONAL,   -- Need M
    radioBearerConfig2                          OCTET STRING (CONTAINING RadioBearerConfig)                       OPTIONAL,   -- Need M
    sk-Counter                                  SK-Counter                                                        OPTIONAL,   -- Need N
    nonCriticalExtension                        RRCReconfiguration-v15xy-IEsSEQUENCE {}                                                       OPTIONAL
}

RRCReconfiguration-v15xy-IEs ::=        SEQUENCE {
    smtc                                		SSB-MTC                                									  OPTIONAL,   -- Need S
    nonCriticalExtension                        SEQUENCE {}                                                       OPTIONAL
}


MRDC-SecondaryCellGroupConfig ::=       SEQUENCE {
    mrdc-ReleaseAndAdd                  ENUMERATED {true}                                                         OPTIONAL,   -- Need N
    mrdc-SecondaryCellGroup             CHOICE {
        nr-SCG                              OCTET STRING  (CONTAINING RRCReconfiguration), 
        eutra-SCG                           OCTET STRING
    }
}

MasterKeyUpdate ::=                 SEQUENCE {
    keySetChangeIndicator           BOOLEAN,
    nextHopChainingCount            NextHopChainingCount,
    nas-Container                   OCTET STRING                                                     OPTIONAL,    -- Cond securityNASC
    ...
}

-- TAG-RRCRECONFIGURATION-STOP
-- ASN1STOP

	RRCReconfiguration-IEs field descriptions

	dedicatedNAS-MessageList
This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for each PDU in the list. 

	dedicatedSIB1-Delivery
This field is used to transfer SIB1 to the UE. The field has the same values as the corresponding configuration in servingCellConfigCommon.

	dedicatedSystemInformationDelivery
This field is used to transfer SIB6, SIB7, SIB8 to the UE.

	fullConfig
Indicates that the full configuration option is applicable for the RRCReconfiguration message for intra-system intra-RAT HO. For inter-RAT HO from E-UTRA to NR, fullConfig indicates whether or not delta signalling of SDAP/PDCP from source RAT is applicable. This field is absent when the RRCReconfiguration message is transmitted on SRB3, and in an RRCReconfiguration message contained in another RRCReconfiguration message (or RRCConnectionReconfiguration message, see TS 36.331 [10]) transmitted on SRB1.

	keySetChangeIndicator
Indicates whether UE shall derive a new KgNB. If reconfigurationWithSync is included, value true indicates that a KgNB key is derived from a KAMF key taken into use through the latest successful NAS SMC procedure, or N2 handover procedure with KAMF change, as described in TS 33.501 [11] for KgNB re-keying. Value false indicates that the new KgNB key is obtained from the current KgNB key or from the NH as described in TS 33.501 [11].

	masterCellGroup
Configuration of master cell group.

	mrdc-ReleaseAndAdd
This field indicates that the current SCG configuration is released and a new SCG is added at the same time.

	mrdc-SecondaryCellGroup
Includes an RRC message for SCG configuration in NR-DC or NE-DC.
For NR-DC (nr-SCG), mrdc-SecondaryCellGroup contains the RRCReconfiguration message as generated (entirely) by SN gNB. In this version of the specification, the RRC message can only include fields secondaryCellGroup and measConfig.
For NE-DC (eutra-SCG), mrdc-SecondaryCellGroup includes the E-UTRA RRCConnectionReconfiguration message as specified in TS 36.331 [10]. In this version of the specification, the E-UTRA RRC message can only include the field scg-Configuration.

	nas-Container
This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for this field, although it affects activation of AS  security after inter-system handover to NR. The content is defined in TS 24.501 [23].

	nextHopChainingCount
Parameter NCC: See TS 33.501 [11]

	otherConfig
Contains configuration related to other configurations.

	radioBearerConfig
Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP. In EN-DC this field may only be present if the RRCReconfiguration is transmitted over SRB3.

	radioBearerConfig2
Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP. This field can only be used if the UE supports NR-DC or NE-DC.

	secondaryCellGroup
Configuration of secondary cell group ((NG)EN-DC or NR-DC). This field can only be present in an RRCReconfiguration message is transmitted on SRB3, and in an RRCReconfiguration message contained in another RRCReconfiguration message (or RRCConnectionReconfiguration message, see TS 36.331 [10]) transmitted on SRB1.

	sk-Counter
A counter used upon initial configuration of S-KgNB or S-KeNB, as well as upon refresh of S-KgNB or S-KeNB. This field is always included either upon initial configuration of an NR SCG or upon configuration of the first RB with keyToUse set to secondary, whichever happens first. This field is absent if there is neither any NR SCG nor any RB with keyToUse set to secondary.

	smtc
The SSB periodicity/offset/duration configuration of target cell for NR PSCell addition and SN change. It is based on the timing reference of NR PCell. If the field is absent, the UE uses the SMTC in the measObjectNR having the same SSB frequency and subcarrier spacing, as configured before the reception of the RRC message.



	Conditional Presence
	Explanation

	nonHO
	The field is absent in case of reconfiguration with sync within NR or to NR; otherwise it is optionally present, need N.

	securityNASC
	This field is mandatory present in case of inter system handover. Otherwise the field is optionally present, need N.

	MasterKeyChange
	This field is mandatory present in case masterCellGroup includes ReconfigurationWithSync and RadioBearerConfig includes SecurityConfig with SecurityAlgorithmConfig, indicating a change of the AS security algorithms associated to the master key. If ReconfigurationWithSync is included for other cases, this field is optionally present, need N. Otherwise the field is absent.

	FullConfig
	The field is mandatory present in case of inter-system handover from E-UTRA/EPC to NR. It is optionally present, Need N, during reconfiguration with sync and also in first reconfiguration after reestablishment; or for intra-system handover from E-UTRA/5GC to NR. It is absent otherwise.
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The IE NRDC-Parameters contains parameters specific to NR-DC, i.e., which are not applicable to NR SA.
NRDC-Parameters information element
-- ASN1START
-- TAG-NRDC-PARAMETERS-START

NRDC-Parameters ::=                 SEQUENCE {
    measAndMobParametersNRDC            MeasAndMobParametersMRDC                    OPTIONAL,
    generalParametersNRDC               GeneralParametersMRDC-XDD-Diff              OPTIONAL,
    fdd-Add-UE-NRDC-Capabilities        UE-MRDC-CapabilityAddXDD-Mode               OPTIONAL,
    tdd-Add-UE-NRDC-Capabilities        UE-MRDC-CapabilityAddXDD-Mode               OPTIONAL,
    fr1-Add-UE-NRDC-Capabilities        UE-MRDC-CapabilityAddFRX-Mode               OPTIONAL,
    fr2-Add-UE-NRDC-Capabilities        UE-MRDC-CapabilityAddFRX-Mode               OPTIONAL,
    lateNonCriticalExtension            OCTET STRING                                OPTIONAL,
    dummy                               SEQUENCE {}                                 OPTIONAL
}

NRDC-Parameters-v1570 ::=           SEQUENCE {
    sfn-SyncNRDC                        ENUMERATED {supported}                      OPTIONAL
}

NRDC-Parameters-v15xy ::=           SEQUENCE {
    smtc-ConfigNRDC                     ENUMERATED {supported}                      OPTIONAL
}


-- TAG-NRDC-PARAMETERS-STOP
-- ASN1STOP

[bookmark: _Toc20426197][bookmark: _Toc29321594][bookmark: _Toc36219777][bookmark: _Toc36220453][bookmark: _Toc36513873][bookmark: _Hlk726563]–	UE-NR-Capability
The IE UE-NR-Capability is used to convey the NR UE Radio Access Capability Parameters, see TS 38.306 [26].
UE-NR-Capability information element
-- ASN1START
-- TAG-UE-NR-CAPABILITY-START

UE-NR-Capability ::=            SEQUENCE {
    accessStratumRelease            AccessStratumRelease,
    pdcp-Parameters                 PDCP-Parameters,
    rlc-Parameters                  RLC-Parameters                                                              OPTIONAL,
    mac-Parameters                  MAC-Parameters                                                              OPTIONAL,
    phy-Parameters                  Phy-Parameters,
[bookmark: _Hlk515667603]    rf-Parameters                   RF-Parameters,
    measAndMobParameters            MeasAndMobParameters                                                        OPTIONAL,
    fdd-Add-UE-NR-Capabilities      UE-NR-CapabilityAddXDD-Mode                                                 OPTIONAL,
    tdd-Add-UE-NR-Capabilities      UE-NR-CapabilityAddXDD-Mode                                                 OPTIONAL,
    fr1-Add-UE-NR-Capabilities      UE-NR-CapabilityAddFRX-Mode                                                 OPTIONAL,
    fr2-Add-UE-NR-Capabilities      UE-NR-CapabilityAddFRX-Mode                                                 OPTIONAL,
    featureSets                     FeatureSets                                                                 OPTIONAL,
    featureSetCombinations          SEQUENCE (SIZE (1..maxFeatureSetCombinations)) OF FeatureSetCombination     OPTIONAL,

    lateNonCriticalExtension        OCTET STRING                                                                OPTIONAL,
    nonCriticalExtension            UE-NR-Capability-v1530                                                      OPTIONAL
}

UE-NR-Capability-v1530 ::=               SEQUENCE {
    fdd-Add-UE-NR-Capabilities-v1530         UE-NR-CapabilityAddXDD-Mode-v1530                                  OPTIONAL,
    tdd-Add-UE-NR-Capabilities-v1530         UE-NR-CapabilityAddXDD-Mode-v1530                                  OPTIONAL,
    dummy                                    ENUMERATED {supported}                                             OPTIONAL,
    interRAT-Parameters                      InterRAT-Parameters                                                OPTIONAL,
    inactiveState                            ENUMERATED {supported}                                             OPTIONAL,
    delayBudgetReporting                     ENUMERATED {supported}                                             OPTIONAL,
    nonCriticalExtension                     UE-NR-Capability-v1540                                             OPTIONAL
}

[bookmark: _Hlk726539]UE-NR-Capability-v1540 ::=              SEQUENCE {
    sdap-Parameters                         SDAP-Parameters                                                     OPTIONAL,
    overheatingInd                          ENUMERATED {supported}                                              OPTIONAL,
    ims-Parameters                          IMS-Parameters                                                      OPTIONAL,
    fr1-Add-UE-NR-Capabilities-v1540        UE-NR-CapabilityAddFRX-Mode-v1540                                   OPTIONAL,
    fr2-Add-UE-NR-Capabilities-v1540        UE-NR-CapabilityAddFRX-Mode-v1540                                   OPTIONAL,
    fr1-fr2-Add-UE-NR-Capabilities          UE-NR-CapabilityAddFRX-Mode                                         OPTIONAL,
    nonCriticalExtension                    UE-NR-Capability-v1550                                              OPTIONAL
}

UE-NR-Capability-v1550 ::=               SEQUENCE {
    reducedCP-Latency                        ENUMERATED {supported}                                             OPTIONAL,
    nonCriticalExtension                     UE-NR-Capability-v1560                                             OPTIONAL
}

UE-NR-Capability-v1560 ::=               SEQUENCE {
    nrdc-Parameters                         NRDC-Parameters                                                     OPTIONAL,
    receivedFilters                         OCTET STRING (CONTAINING UECapabilityEnquiry-v1560-IEs)             OPTIONAL,
    nonCriticalExtension                    UE-NR-Capability-v1570                                              OPTIONAL
}

UE-NR-Capability-v1570 ::=               SEQUENCE {
    nrdc-Parameters-v1570                   NRDC-Parameters-v1570                                               OPTIONAL,
    nonCriticalExtension                    UE-NR-Capability-v15xy                                              SEQUENCE {}                                                         OPTIONAL
}

UE-NR-Capability-v15xy ::=               SEQUENCE {
    nrdc-Parameters-v15xy                   NRDC-Parameters-v15xy                                               OPTIONAL,
    nonCriticalExtension                    SEQUENCE {}                                                   		   OPTIONAL
}

UE-NR-CapabilityAddXDD-Mode ::=         SEQUENCE {
    phy-ParametersXDD-Diff                  Phy-ParametersXDD-Diff                                              OPTIONAL,
    mac-ParametersXDD-Diff                  MAC-ParametersXDD-Diff                                              OPTIONAL,
    measAndMobParametersXDD-Diff            MeasAndMobParametersXDD-Diff                                        OPTIONAL
}

UE-NR-CapabilityAddXDD-Mode-v1530 ::=    SEQUENCE {
    eutra-ParametersXDD-Diff                 EUTRA-ParametersXDD-Diff
}

UE-NR-CapabilityAddFRX-Mode ::= SEQUENCE {
    phy-ParametersFRX-Diff              Phy-ParametersFRX-Diff                                                  OPTIONAL,
    measAndMobParametersFRX-Diff        MeasAndMobParametersFRX-Diff                                            OPTIONAL
}

UE-NR-CapabilityAddFRX-Mode-v1540 ::=    SEQUENCE {
    ims-ParametersFRX-Diff                   IMS-ParametersFRX-Diff                                             OPTIONAL
}

-- TAG-UE-NR-CAPABILITY-STOP
-- ASN1STOP
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RRCConnectionReconfiguration-v1530-IEs ::= SEQUENCE {

securityConfigHO-v1530 SecurityConfigHO-v1530 OPTIONAL, Cond HO-5GC
sCellGroupToReleaseList-rl5 SCellGroupToReleaselList-rl5 OPTIONAL, Need ON
sCellGroupToAddModList-rl5 SCellGroupToAddModList-rl5 OPTIONAL, Need ON
dedicatedInfoNASList-rl5 SEQUENCE (SIZE(1l..maxDRB-rl5)) OF
DedicatedInfoNAS OPTIONAL, Cond nonHO

p-MaxUE-FR1-rl5 P-Max OPTIONAL, Need OR
nonCriticalExtension SEQUENCE {} OPTIONAL

}

smtc

timing reference of EUTRA PCell. NOTE 2.

spacing, as configured before the reception of the RRC message.

The SSB periodicity/offset/duration configuration of target cell for NR PSCell addition and SN change. It is based on

If the field is absent, the UE uses the SMTC in the measObjectNR having the same SSB frequency and subcarrier
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ReconfigurationWithSync ::= SEQUENCE {

spCellConfigCommon ServingCellConfigCommon OPTIONAL, -- Need M
newUE-Identity RNTI-Value,
t304 ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000},
rach-ConfigDedicated CHOICE {

uplink RACH-ConfigDedicated,

supplementaryUplink RACH-ConfigDedicated
} OPTIONAL, —- Need N

ReconfigurationWithSync field descriptions

rach-ConfigDedicated

Random access configuration to be used for the reconfiguration with sync (e.g. handover). The UE performs the RA according to these parameters in the firstActiveUplinkBWP
(see UplinkConfig).

smtc
The SSB periodicity/offset/duration configuration of target cell for NR PSCell change and NR PCell change. The network sets the periodicityAndOffset to indicate the same
periodicity as ssb-periodicityServingCell in spCellConfigCommon. For case of NR PCell change, the smic is based on the timing reference of source PCell. For case of NR

PScCell change, it is based on the timing reference of source PSCell. If the field is absent, the UE uses the SMTC in the measObjectNR having the same SSB frequency and
subcarrier spacing, as configured before the reception of the RRC message.





