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First Change

5.3.5
RRC reconfiguration

5.3.5.1
General
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Figure 5.3.5.1-1: RRC reconfiguration, successful
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Figure 5.3.5.1-2: RRC reconfiguration, failure

The purpose of this procedure is to modify an RRC connection, e.g. to establish/modify/release RBs, to perform reconfiguration with sync, to setup/modify/release measurements, to add/modify/release SCells and cell groups. As part of the procedure, NAS dedicated information may be transferred from the Network to the UE.

In (NG)EN-DC and NR-DC, SRB3 can be used for measurement configuration and reporting, to (re-)configure MAC, RLC, physical layer and RLF timers and constants of the SCG configuration, and to reconfigure PDCP for DRBs associated with the S-KgNB or SRB3, and to reconfigure SDAP for DRBs associated with S-KgNB in (NG)EN-DC and NR-DC, provided that the (re-)configuration does not require any MN involvement.

5.3.5.2
Initiation

The Network may initiate the RRC reconfiguration procedure to a UE in RRC_CONNECTED. The Network applies the procedure as follows:

-
the establishment of RBs (other than SRB1, that is established during RRC connection establishment) is performed only when AS security has been activated;

-
the addition of Secondary Cell Group and SCells is performed only when AS security has been activated;

-
the reconfigurationWithSync is included in secondaryCellGroup only when at least one DRB is setup in SCG;

-
the reconfigurationWithSync is included in masterCellGroup only when AS security has been activated, and SRB2 with at least one DRB are setup and not suspended.

5.3.5.3
Reception of an RRCReconfiguration by the UE

The UE shall perform the following actions upon reception of the RRCReconfiguration:

1>
if the RRCReconfiguration includes the fullConfig:

2>
perform the full configuration procedure as specified in 5.3.5.11;
1>
if the RRCReconfiguration includes the masterCellGroup:

2>
perform the cell group configuration for the received masterCellGroup according to 5.3.5.5;

1>
if the RRCReconfiguration includes the masterKeyUpdate:

2>
perform AS security key update procedure as specified in 5.3.5.7; 

1> if the RRCReconfiguration includes the sk-Counter:

2>
perform security key update procedure as specified in 5.3.5.7;
1>
if the RRCReconfiguration includes the secondaryCellGroup:

2>
perform the cell group configuration for the SCG according to 5.3.5.5;
1>
if the RRCReconfiguration includes the mrdc-SecondaryCellGroupConfig:

2> if the mrdc-SecondaryCellGroupConfig is set to setup:

3>
if the mrdc-SecondaryCellGroupConfig includes mrdc-ReleaseAndAdd: 
4>
perform MR-DC release as specified in section 5.3.5.10;

3> if the received mrdc-SecondaryCellGroupConfig is set to nr-SCG:
4>
perform the RRC reconfiguration according to 5.3.5.3 for the RRCReconfiguration message included in nr-SCG;
3> if the received mrdc-SecondaryCellGroup is set to eutra-SCG:
4>
perform the RRC connection reconfiguration as specified in TS 36.331 [10], clause 5.3.5.3 for the RRCConnectionReconfiguration message included in eutra-SCG;

2> else (mrdc-SecondaryCellGroupConfig is set to release):

3>
perform MR-DC release as specified in section 5.3.5.10;
1>
if the RRCReconfiguration message includes the radioBearerConfig:

2>
perform the radio bearer configuration according to 5.3.5.6;
1>
if the RRCReconfiguration message includes the radioBearerConfig2:

2>
perform the radio bearer configuration according to 5.3.5.6;
1>
if the RRCReconfiguration message includes the measConfig:

2>
perform the measurement configuration procedure as specified in 5.5.2;

1>
if the RRCReconfiguration message includes the dedicatedNAS-MessageList:

2>
forward each element of the dedicatedNAS-MessageList to upper layers in the same order as listed;

1>
if the RRCReconfiguration message includes the dedicatedSIB1-Delivery:

2>
perform the action upon reception of SIB1 as specified in 5.2.2.4.2;

1>
if the RRCReconfiguration message includes the dedicatedSystemInformationDelivery:

2>
perform the action upon reception of System Information as specified in 5.2.2.4;

1>
if the RRCReconfiguration message includes the otherConfig:

2>
perform the other configuration procedure as specified in 5.3.5.9;

1>
set the content of RRCReconfigurationComplete message as follows:

2>
if the RRCReconfiguration includes the masterCellGroup containing the reportUplinkTxDirectCurrent; or

2>
if the RRCReconfiguration includes the secondaryCellGroup containing the reportUplinkTxDirectCurrent:

3>
include the uplinkTxDirectCurrentList; 

2>
if the received RRCReconfiguration message includes the mrdc-SecondaryCellGroupConfig set to eutra-SCG:

3>
include eutra-SCG-Response within SCG-Response as specified in TS 36.331 [10] clause 5.3.5.3;
2> if the received RRCReconfiguration message includes mrdc-SecondaryCellGroupConfig set to nr-SCG:

3> include nr-SCG-Response within SCG-Response containing the RRCReconfigurationComplete message corresponding to the RRCReconfiguration message received in nr-SCG;
1>
if the UE is configured with E-UTRA nr-SecondaryCellGroupConfig (MCG is E-UTRA):

2>
if RRCReconfiguration was received via SRB1:

3>
submit the RRCReconfigurationComplete via the E-UTRA MCG embedded in E-UTRA RRC message RRCConnectionReconfigurationComplete as specified in TS 36.331 [10];

3>
if reconfigurationWithSync was included in spCellConfig of an SCG:

4>
initiate the Random Access procedure on the SpCell, as specified in TS 38.321 [3];

3>
else:

4>
the procedure ends;

NOTE 1:
The order the UE sends the RRCConnectionReconfigurationComplete message and performs the Random Access procedure towards the SCG is left to UE implementation.

2>
else (RRCReconfiguration was received via SRB3):

3>
if if the received RRCReconfiguration includes the mcgRcoveryMessage:

4>
perform E-UTRA RRC Connection Reconfiguration or E-UTRA RRC Connection Release procedure as specified in TS 36.331 [10], clause 5.3.5 or clause 5.3.8;
3> submit the RRCReconfigurationComplete message via SRB3 to lower layers for transmission using the new configuration;

NOTE 2:
In (NG)EN-DC and NR-DC,  in the case RRCReconfiguration is received via SRB1, the random access is triggered by RRC layer itself as there is not necessarily other UL transmission. In the case RRCReconfiguration is received via SRB3, the random access is triggered by the MAC layer due to arrival of RRCReconfigurationComplete.

1>
else if RRCReconfiguration was received via SRB3:
2>
submit the RRCReconfigurationComplete message via SRB3 to lower layers for transmission using the new configuration; 
1> else if the RRCReconfiguration message was not received within the nr-SCG within mrdc-SecondaryCellGroup: 
2>
submit the RRCReconfigurationComplete message via SRB1 to lower layers for transmission using the new configuration;

2>
if this is the first RRCReconfiguration message after successful completion of the RRC re-establishment procedure:

3>
resume SRB2 and DRBs that are suspended; 

2> if reconfigurationWithSync was included in spCellConfig in nr-SCG:

3> initiate the Random Access procedure on the PSCell, as specified in TS 38.321 [3];
1>
if reconfigurationWithSync was included in spCellConfig of an MCG or SCG, and when MAC of an NR cell group successfully completes a Random Access procedure triggered above;

2>
stop timer T304 for that cell group;

2>
apply the parts of the CQI reporting configuration, the scheduling request configuration and the sounding RS configuration that do not require the UE to know the SFN of the respective target SpCell, if any;

2>
apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the respective target SpCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of that target SpCell;

2>
if the reconfigurationWithSync was included in spCellConfig of an MCG:

3>
if T390 is running:

4>
stop timer T390 for all access categories;

4>
perform the actions as specified in 5.3.14.4.

3>
if RRCReconfiguration does not include dedicatedSIB1-Delivery and

3>
if the active downlink BWP, which is indicated by the firstActiveDownlinkBWP-Id for the target SpCell of the MCG, has a common search space configured by searchSpaceSIB1:

4>
acquire the SIB1, which is scheduled as specified in TS 38.213 [13], of the target SpCell of the MCG;

4>
upon acquiring SIB1, perform the actions specified in clause 5.2.2.4.2;

2>
the procedure ends.

NOTE 3:
The UE is only required to acquire broadcasted SIB1 if the UE can acquire it without disrupting unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.

Next Change

5.7.5
Failure information

5.7.5.1
General
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Figure 5.7.5.1-1: Failure information

The purpose of this procedure is to inform the network about a failure detected by the UE.

5.7.5.2
Initiation

A UE initiates the procedure when there is a need inform the network about a failure detected by the UE. In particular, the UE initiates the procedure when the following condition is met:

1>
upon detecting failure for an RLC bearer, in accordance with 5.3.10.3; or
1> in (NG)EN-DC, to transmit the E-UTRA MCGFailureInformation message via SRB3;
Upon initiating the procedure, the UE shall:

1>
initiate transmission of the FailureInformation message as specified in 5.7.5.3;

5.7.5.3
Actions related to transmission of FailureInformation message

The UE shall:

1>
if initiated to provide RLC failure information:

2>
set logicalChannelIdentity to the logical channel identity of the failing RLC bearer;

2>
set cellGroupId to the cell group identity of the failing RLC bearer;

2>
set failureType to the type of failure that was detected;

1>
if used to inform the network about a failure for an MCG RLC bearer:

2>
submit the FailureInformation message to lower layers for transmission via SRB1;

1>
else if used to inform the network about a failure for an SCG RLC bearer: 
2>
if SRB3 is configured;

3>
submit the FailureInformation message to lower layers for transmission via SRB3;

2>
else; 

3> if the UE is in (NG)EN-DC:
34> submit the FailureInformation message via the E-UTRA MCG embedded in E-UTRA RRC message ULInformationTransferMRDC as specified in TS 36.331 [10]; 

3> else if the UE is in NR-DC:

4> submit the FailureInformation message via the NR MCG embedded in NR RRC message ULInformationTransferMRDC as specified in section 5.7.2a.3.
1>
if used to inform the network about a MCG failure:

2>
if SRB3 is configured;

3>
submit the FailureInformation message to lower layers for transmission via SRB3;
Next Change

6.2.2
Message definitions

<No change part is omitted>
–
FailureInformation
The FailureInformation message is used to inform the network about a failure detected by the UE.

Signalling radio bearer: SRB1 or SRB3

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to network

FailureInformation message
-- ASN1START

-- TAG-FAILUREINFORMATION-START

FailureInformation ::=         SEQUENCE {

    criticalExtensions             CHOICE {

        failureInformation             FailureInformation-IEs,

        criticalExtensionsFuture       SEQUENCE {}

    }

}

FailureInformation-IEs ::=     SEQUENCE {

    failureInfoRLC-Bearer          FailureInfoRLC-Bearer    OPTIONAL,

    lateNonCriticalExtension       OCTET STRING             OPTIONAL,

    nonCriticalExtension           FailureInformation-v16xx-IEs              OPTIONAL
}

FailureInformation-v16xx-IEs ::= 
SEQUENCE {


mcgFailureInformation



OCTET STRING             OPTIONAL,


nonCriticalExtension           

SEQUENCE {}              OPTIONAL
}
FailureInfoRLC-Bearer ::=      SEQUENCE {

    cellGroupId                    CellGroupId,

    logicalChannelIdentity         LogicalChannelIdentity,

    failureType                    ENUMERATED {duplication, spare3, spare2, spare1}

}

-- TAG-FAILUREINFORMATION-STOP

-- ASN1STOP

	FailureInformation-IEs field descriptions

	mcgFailureInformation
This field is used to transfer E-UTRA MCGFailureInformation message as specified in TS 36.331 [10], usded for MCG failure recovery when UE is configured with EN-DC and SRB3. 


Next Change

–
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-v15xy-IEs              OPTIONAL
}

RRCReconfiguration-v15xy-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-v16xx-IEs{}                                                           OPTIONAL
}

RRCReconfiguration-v16xx-IEs ::=            SEQUENCE {


mcgRecoveryMessage






OCTET STRING
OPTIONAL,
--Need N

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 UE may assume that configuration in dedicatedSIB1-Delivery 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.

	keySetChangeIndicator

True is used in an intra-cell handover when 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. False is used in an intra-NR handover when 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 is only used in NR-DC and NE-DC.

	secondaryCellGroup
Configuration of secondary cell group ((NG)EN-DC or NR-DC).  This field is absent when the RRCReconfiguration message is directly transmitted via SRB1 to the MCG.

	sk-Counter

A counter used upon initial configuration of SN security for NR-DC and NE-DC, as well as upon refresh of S-KgNB or S-KeNB.

	mcgRecoveryMessage
This field includes an E-UTRA RRCConnectionReconfiguration message or E-UTRA RRCConnectionRelease message as specified in TS 36.331 [10], usded for MCG failure recovery when UE is configured with EN-DC and SRB3.


	Conditional Presence
	Explanation

	nonHO
	The field is not present 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 of Handover with change of the AS security algorithms associated to the master key (as indicated in SecurityAlgorithmConfig in SecurityConfig, included in the received RadioBearerConfig). 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 not present otherwise.


