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1. Introduction
The leftover open issues were discussed during RAN2#115-e meeting and many agreements were achieved. In this document, we will discuss the potential problems based on the previous agreements. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 The potential problem of MCG and SCG reconfiguration within CPA/CPC
In the previous RAN2 meeting, the following agreements were achieved that:
	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. 
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).



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. If the legacy procedure is used, 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 to ‎the MN by the updated MCG configuration. These are specified in TS 38.331 5.3.5.3 and 5.3.5.13.5.
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], a few companies [2] 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 2, 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. In the last meeting, there is an agreement that “For CPA and inter-SN CPC, condReconfigId/CondReconfigurationId of the selected target PSCell is included in the RRC Reconfiguration Complete message to the MN” because it has less signalling overhead and can unambiguously identified and mapped to the target PSCcells. Therefore, the “extra message” should contain the condReconfigId/CondReconfigurationId of the target PSCell so that the MN can switch to the new MCG configuration.
From the point of view of protocol changes, we think option i has very limited impact on the current specification. We give an example in Annex, where the ULInformationTransferMRDC is reused to include condReconfigId/CondReconfigurationId of the target PSCell.
If the option 1 “UE notifies the network of CPAC execution before transmitting RRCReconfigurationComplete with newly applied MCG configuration” is agreeable, we suggest that ULInformationTransferMRDC is used to indicate the conditional reconfiguration ID.
For the option ii, in terms of behaviours of UE, 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..
Adopt option 1: “the UE notifies the network of CPAC execution before transmitting RRCReconfigurationComplete with the newly applied MCG configuration” .
2.2 Co-existence between CHO and CPAC
In the last meeting, reuse the conditionalReconfiguration field to configure CPAC (all scenarios) in Rel-17 was agreed, so co-existence between CHO and CPAC to be considered.
We think the case of co-existence between CHO and CPAC is complicated, because we may consider the following problems:
1. If the CHO is configured, it implies that the UE may perform handover in a short period of time. Therefore, is it reasonable to trigger CPAC procedure after CHO is configured?
2. If the co-existence between CHO and CPAC is supported, MN and SN may need to negotiate in advance before CPAC is configured. For example, if the x conditional candidate SpCells are configured for CHO. Then, SN triggers y candidate PSCells to addition or change. In current specifications, the UE can keep up to 8 conditional candidate cell configurations. If the x+y > 8, the MN cannot simply deliver these y candidate PSCell configurations to the UE because of limitation of UE capability. MN may reject the CPAC configuration or MN informs SN that what the maximum PSCell can be prepared. Alternatively, UE can increase the maximum number conditional cell configurations in order to keep both CHO and CPAC configurations.
3. If the CHO and CPAC are triggered at the same time, which one need to be selected by UE?
If the co-existence is considered, there are many things need to discuss. By considering the limited time for R17, we propose that:
In R17, CHO and CPAC cannot be configured simultaneously. 
[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. If the option 1 “UE notifies the network of CPAC execution before transmitting RRCReconfigurationComplete with newly applied MCG configuration” is agreeable, we suggest that ULInformationTransferMRDC is used to indicate the conditional reconfiguration ID.
1. Adopt option 1: “the UE notifies the network of CPAC execution before transmitting RRCReconfigurationComplete with the newly applied MCG configuration”.
1. [bookmark: _Toc423020280]In R17, CHO and CPAC cannot be configured simultaneously. 
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Annex – TP for 38.331
-----------Skip unrelated contents-------------
[bookmark: _Toc60776760][bookmark: _Toc83739715]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 message includes the sl-ConfigDedicatedEUTRA-Info:
2>	perform related procedures for V2X sidelink communication in accordance with TS 36.331 [10], clause 5.3.10 and clause 5.5.2;
1> if the RRCReconfiguration message includes the conditionalReconfiguration of CPAC:
2>	send the condReconfigId correspond to the target PSCell in NR RRC message ULInformationTransferMRDC as specified in clause 5.7.2a.3.
1>	set the content of the RRCReconfigurationComplete message as follows:
2>	if the RRCReconfiguration includes the masterCellGroup containing the reportUplinkTxDirectCurrent:
3>	include the uplinkTxDirectCurrentList for each MCG serving cell with UL;
3>	include uplinkDirectCurrentBWP-SUL for each MCG serving cell configured with SUL carrier, if any, within the uplinkTxDirectCurrentList;
-----------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.
[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.
[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 conditional configuration that is used at CPAC execution:
	2>	set the PSCellInfo-r17 to include the CondReconfigId-r16 of the conditional configuration to be applied by the UE.
1>	submit the ULInformationTransferMRDC message to lower layers for transmission, upon which the procedure ends.
-----------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 {}PSCellInfo-r17                     OPTIONAL
}
PSCellInfo -r17::=						SEQUENCE {
	selectedTargetCandidateCondReconfig-r17 	CondReconfigId-r16 				OPTIONAL,
	nonCriticalExtension                        SEQUENCE {}                     OPTIONAL
}

-- TAG-ULINFORMATIONTRANSFERMRDC-STOP
-- ASN1STOP
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