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1. Introduction
In the last meeting, RAN2 had several agreements on the UE behaviours after receiving the CPAC configuration. In this document, we discuss potential problems based on these agreements. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
In the previous RAN2 meeting, the following agreements were achieved on the UE behaviours upon CPAC execution is satisfied :
	RAN2#113:
10	In CPA and Inter-SN CPC, upon execution of CPAC, ‎the UE ‎shall ‎reply the RRCReconfigurationComplete/RRCConnectionReconfigurationComplete ‎message to ‎the MN ‎including an embedded RRC complete message to the SN, and then the MN ‎informs the ‎target SN. 

RAN2#115:
1: [18/18] Reuse the conditionalReconfiguration field to configure CPAC (all scenarios) in Rel-17.
2a: [18/18] For NR-DC, reuse the condRRCReconfig field to contain both MCG and SCG re-configurations for each candidate PSCell configuration. I.e. the RRC message contained in the condRRCReconfig is in MN format, in which the RRC message generated by the candidate SN is encapsulated in a RRC container (e.g. mrdc-SecondaryCellGroup).
2b: [18/18] For (NG)EN-DC, reuse the condReconfigurationToApply field for (NG)EN-DC to contain both MCG and SCG re-configurations for each candidate PSCell configuration.  I.e. the RRC message contained in the condReconfigurationToApply is in MN format, in which the RRC message generated by the candidate SN is encapsulated in a RRC container (e.g. nr-SecondaryCellGroupConfig).
3: [18/18] For CPA and MN-initiated CPC, the execution conditions are configured in condExecutionCond for NR-DC, or triggerCondition for (NG)EN-DC and refer to an MCG MeasConfig.
5: [18/18] For CPA and inter-SN CPC, condReconfigId/CondReconfigurationId of the selected target PSCell is included in the RRC Reconfigutation Complete message to the MN.




As can be seen above, the MN sends the condRRCReconfig/condReconfigurationToApply , which contains the MCG and SCG re-configurations for each candidate PSCell. Different candidate PSCells correspond to different SCG and MCG re-configurations. According to the running CR of R17 CPAC, when the UE receives the conditional re-configuration, it will store and evaluate each configured candidate target PSCells based on its measurement results. Once the associated candidate PSCells’ trigger condition is fulfilled, the UE will apply the stored MCG and SCG re-configurations of the selected PSCell and perform PSCell addition or change. Then, the UE replies the RRCReconfigurationComplete or RRCConnectionReconfigurationComplete ‎message including the selected target PSCell to ‎the MN by the updated MCG configuration. It means the UE will reply the RRCReconfigurationComplete or RRCConnectionReconfigurationComplete ‎message after the UE has updated the MCG configuration corresponding to the selected target PSCell.
However, the MN does not know when the UE applies the stored MCG and SCG re-configurations corresponding to the target PSCell. Therefore, if the MN uses the current MCG configuration when the UE transmits the RRCReconfigurationComplete or RRCConnectionReconfigurationComplete ‎message, while the UE uses one of the conditional configurations, not only the MN may not be able to decode the RRC reconfiguration complete message (which includes an indication of the configuration selected by the UE) but further data transmission/reception may fail, eventually resulting in RRC re-establishment.
Observation 1: The unsynchronized update of the MCG configuration at the UE when a candidate PSCell is trigged to addition or change may result in CP and UP transmission failure as the MN is not aware of the change of configuration.
In the email discussion [1] and contribution [2], a few companies raised this issue and suggested two alternative solutions below:
	[bookmark: _Toc79088268]The UE notifies the MN that conditions have been fulfilled for CPAC using UE’s current configuration (i.e. not the MCG configuration to be applied). FFS which solution to specify:
1. [bookmark: _Toc79088269]The UE notifies the network of CPAC execution before transmitting RRCReconfigurationComplete with the new MCG configuration.
2. [bookmark: _Toc79088270]The UE transmits RRCReconfigurationComplete upon CPA/CPC execution with current configuration (including an embedded RRCReconfigurationComplete with newly applied configuration).



Both of these two solutions could solve the problem mentioned above. 
For the option 1:
-	the UE needs to send an extra message to the MN with the current MCG configuration to let the MN know that one of the PSCells is trigged to perform addition or change
-	. the extra message should contain the condReconfigId/CondReconfigurationId of the target PSCell so that the MN can switch to the new MCG configuration corresponding to the selected target PSCell.
-	the UE should not apply the conditional reconfiguration before the extra message is received by the MN.
For the option 2:
-	the UE shall transmit the RRC(Connection)ReconfigurationComplete message with the existing configuration;
-	the UE shall apply the new configuration only afterwards, including random access if reconfigurationWithSync/mobilityControlInfo was included in the reconfiguration.
Alternatively, the MN could configure conditional configurations such:
-	either the MN can decode an RRC(Connection)ReconfigurationComplete sent using them at any time (at least, no change of the MCG configuration would work),  or
-	use reconfigurationWithSync/mobilityControlInfo with reserved RACH resources so that, if the MN cannot do multiple decoding, the MN provides different RACH resources
This restricts the flexibility for the MN but saves RAN2 specification work.
If such restrictions are considered undesirable, a solution is needed. For the option 2, no extra message is needed. In the current specifications, the UE firstly updates the MCG configuration, and then sets the RRCReconfigurationComplete contents of message. Therefore, it is more difficult to change the current specifications to enable the UE to set the RRCReconfigurationComplete message before update the MCG configuration for CPAC.. Therefore we think option 1 is preferable  We give an example in Annex, where the ULInformationTransferMRDC is reused to include condReconfigId/CondReconfigurationId of the target PSCell.
Discuss whether it can be assumed that the MN will make sure that it can decode an RRCConnectionReconfigurationComplete message at CPC execution with the new MCG configuration of any conditional configurations.
If this cannot be assumed, specify option 1 i.e. “UE notifies the network of CPAC execution before transmitting RRCReconfigurationComplete with newly applied MCG configuration” and use the TP in Annex (ULInformationTransferMRDC is used to indicate the conditional reconfiguration ID).
.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:
Observation 1: The unsynchronized update of MCG configuration between UE and MN result in CP and UP transmission failure when a candidate PSCell is trigged to addition or change.
1. Discuss whether it can be assumed that the MN will make sure that it can decode an RRCConnectionReconfigurationComplete message at CPC execution with the new MCG configuration of any conditional configurations.
1. If this cannot be assumed, specify option 1 i.e. “UE notifies the network of CPAC execution before transmitting RRCReconfigurationComplete with newly applied MCG configuration” and use the TP in Annex (ULInformationTransferMRDC is used to indicate the conditional reconfiguration ID).
[bookmark: _Toc423020280]4. Reference
[1] R2-2109091 Summary of [Post114-e][233][eDCCA] Uu Message design for CPAC(CATT)
[2] R2-2108113 UE procedures and signalling for CPAC, Ericsson
Annex – TP for 38.331
-----------Skip unrelated contents-------------

5.3.5.3	Reception of an RRCReconfiguration by the UE
The UE shall perform the following actions upon reception of the RRCReconfiguration, or upon execution of the conditional reconfiguration (CHO, CPA or CPC):
1>	if the RRCReconfiguration is applied due to a conditional reconfiguration execution upon cell selection performed while timer T311 was running, as defined in 5.3.7.3:
2>	remove all the entries within VarConditionalReconfig, if any;
1> if the RRCReconfiguration is applied due to a conditional reconfiguration execution and the RRCReconfiguration message was received via SRB1, but not within mrdc-SecondaryCellGroup:
2>	initiate transmission of ULInformationTransferMRDC as specified in clause 5.7.2a.3 to include the condReconfigId for the selected cell of conditional reconfiguration execution;
2>	delay the following actions defined in this sub-clause until lower layer confirm successful transmission of the ULInformationTransferMRDC message20ms from the moment lower layers.
1>	if the RRCReconfiguration includes the daps-SourceRelease:
2>	reset the source MAC and release the source MAC configuration;
2>	for each DAPS bearer:
3>	release the RLC entity or entities as specified in TS 38.322 [4], clause 5.1.3, and the associated logical channel for the source SpCell;
3>	reconfigure the PDCP entity to release DAPS as specified in TS 38.323 [5];
2>	for each SRB:
3>	release the PDCP entity for the source SpCell;
3>	release the RLC entity as specified in TS 38.322 [4], clause 5.1.3, and the associated logical channel for the source SpCell;
2>	release the physical channel configuration for the source SpCell;
2>	discard the keys used in the source SpCell (the KgNB key, the KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key), if any;
[…]
2> if the RRCReconfiguration message includes the mrdc-SecondaryCellGroupConfig with mrdc-SecondaryCellGroup set to nr-SCG:
3>	include in the nr-SCG-Response the RRCReconfigurationComplete message;



2>	if the RRCReconfiguration includes the reconfigurationWithSync in spCellConfig of an MCG:

-----------Skip unrelated contents-------------
[bookmark: _Toc60776941][bookmark: _Toc83739896]5.7.2a	UL information transfer for MR-DC
[bookmark: _Toc60776942][bookmark: _Toc83739897]5.7.2a.1	General


Figure 5.7.2a.1-1: UL information transfer MR-DC
The purpose of this procedure is to transfer MR-DC dedicated information from the UE to the network e.g. the NR or E-UTRA RRC MeasurementReport, FailureInformation, UEAssistanceInformation, RRCReconfigurationComplete or, MCGFailureInformation message, or condReconfigId in inter-SN CPC or CPA.
[bookmark: _Toc60776943][bookmark: _Toc83739898]5.7.2a.2	Initiation
A UE in RRC_CONNECTED initiates the UL information transfer for MR-DC procedure whenever there is a need to transfer MR-DC dedicated information. I.e. the procedure is not used during an RRC connection reconfiguration involving NR or E-UTRA connection reconfiguration, in which case the MR DC information is piggybacked to the RRCReconfigurationComplete message, except in the case the UE executes an intra-SN CPC or inter-SN CPC or CPA.
[bookmark: _Toc60776944][bookmark: _Toc83739899]5.7.2a.3	Actions related to transmission of ULInformationTransferMRDC message
The UE shall set the contents of the ULInformationTransferMRDC message as follows:
1>	if there is a need to transfer MR-DC dedicated information related to NR:
2>	set the ul-DCCH-MessageNR to include the NR MR-DC dedicated information to be transferred (e.g., NR RRC MeasurementReport, UEAssistanceInformation, FailureInformation, RRCReconfigurationComplete or MCGFailureInformation message);
1>	else if there is a need to tranfer MR-DC dedicated information related to E-UTRA:
2>	set the ul-DCCH-MessageEUTRA to include the E-UTRA MR-DC dedicated information to be transferred (e.g., E-UTRA RRC MeasurementReport, or MCGFailureInformation message);

1>	else if there is a need to indicate the selected cell of conditional reconfiguration execution in inter-SN CPC or CPA:
	2>	set the selectedCondRRCReconfig the condReconfigId for the selected cell of conditional reconfiguration execution

1>	submit the ULInformationTransferMRDC message to lower layers for transmission, upon which the procedure ends.
-----------Skip unrelated contents-------------
[bookmark: _Toc60777109][bookmark: _Toc76423395]–	RRCReconfigurationComplete
The RRCReconfigurationComplete message is used to confirm the successful completion of an RRC connection reconfiguration.
Signalling radio bearer: SRB1 or SRB3
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
RRCReconfigurationComplete message
-- ASN1START
-- TAG-RRCRECONFIGURATIONCOMPLETE-START

RRCReconfigurationComplete ::=              SEQUENCE {
    rrc-TransactionIdentifier                   RRC-TransactionIdentifier,
    criticalExtensions                          CHOICE {
        rrcReconfigurationComplete                  RRCReconfigurationComplete-IEs,
        criticalExtensionsFuture                    SEQUENCE {}
    }
}

RRCReconfigurationComplete-IEs ::=          SEQUENCE {
    lateNonCriticalExtension                    OCTET STRING                                                            OPTIONAL,
    nonCriticalExtension                        RRCReconfigurationComplete-v1530-IEs                                    OPTIONAL
}

RRCReconfigurationComplete-v1530-IEs ::=    SEQUENCE {
    uplinkTxDirectCurrentList                   UplinkTxDirectCurrentList                                               OPTIONAL,
    nonCriticalExtension                        RRCReconfigurationComplete-v1560-IEs                                    OPTIONAL
}

RRCReconfigurationComplete-v1560-IEs ::=    SEQUENCE {
    scg-Response                                CHOICE {
        nr-SCG-Response                             OCTET STRING (CONTAINING RRCReconfigurationComplete),
        eutra-SCG-Response                          OCTET STRING
    }                                                                                                                       OPTIONAL,
    nonCriticalExtension                        RRCReconfigurationComplete-v1610-IEs                                    OPTIONAL
}

RRCReconfigurationComplete-v1610-IEs ::=    SEQUENCE {
    ue-MeasurementsAvailable-r16                UE-MeasurementsAvailable-r16                                            OPTIONAL,
    needForGapsInfoNR-r16                       NeedForGapsInfoNR-r16                                                   OPTIONAL,
    nonCriticalExtension                        RRCReconfigurationComplete-v1640-IEs                                    OPTIONAL
}

RRCReconfigurationComplete-v1640-IEs ::=    SEQUENCE {
    uplinkTxDirectCurrentTwoCarrierList-r16     UplinkTxDirectCurrentTwoCarrierList-r16                                 OPTIONAL,
    nonCriticalExtension                        SEQUENCE{}SEQUENCE {}                         OPTIONAL
}


[bookmark: OLE_LINK17][bookmark: OLE_LINK18]


-- TAG-RRCRECONFIGURATIONCOMPLETE-STOP
-- ASN1STOP

	RRCReconfigurationComplete-IEs field descriptions

	needForGapsInfoNR
This field is used to indicate the measurement gap requirement information of the UE for NR target bands.

	scg-Response
In case of NR-DC (nr-SCG-Response), this field includes the RRCReconfigurationComplete message. In case of NE-DC (eutra-SCG-Response), this field includes the E-UTRA RRCConnectionReconfigurationComplete message as specified in TS 36.331 [10].

	


	uplinkTxDirectCurrentList
The Tx Direct Current locations for the configured serving cells and BWPs if requested by the NW (see reportUplinkTxDirectCurrent in CellGroupConfig).

	uplinkTxDirectCurrentTwoCarrierList
The Tx Direct Current locations for the configured uplink intra-band CA with two carriers if requested by the NW (see reportUplinkTxDirectCurrentTwoCarrier-r16 in CellGroupConfig).



-----------Skip unrelated contents-------------

ULInformationTransferMRDC message
-- ASN1START
-- TAG-ULINFORMATIONTRANSFERMRDC-START

ULInformationTransferMRDC ::=               SEQUENCE {
    criticalExtensions                          CHOICE {
        c1                                          CHOICE {
            ulInformationTransferMRDC                   ULInformationTransferMRDC-IEs,
            spare3 NULL, spare2 NULL, spare1 NULL
        },
        criticalExtensionsFuture            SEQUENCE {}
    }
}

ULInformationTransferMRDC-IEs::=           SEQUENCE {
    ul-DCCH-MessageNR                           OCTET STRING                    OPTIONAL,
    ul-DCCH-MessageEUTRA                        OCTET STRING                    OPTIONAL,
    lateNonCriticalExtension                    OCTET STRING                    OPTIONAL,
    nonCriticalExtension                        SEQUENCE {}ULInformationTransferMRDC-r17-IEs                     OPTIONAL
}
ULInformationTransferMRDC-r17-IEs::=           SEQUENCE {
    selectedCondRRCReconfig-r17                 CondReconfigId-r16              OPTIONAL,
    nonCriticalExtension                        SEQUENCE {}                     OPTIONAL

}

-- TAG-ULINFORMATIONTRANSFERMRDC-STOP
-- ASN1STOP
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