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1. Introduction
In RAN2#116-e, we have reached the following agreements [1] for CPAC procedures:
	· Introduce a new inter-node RRC message that includes the full list of CG-Config(s)
· Specify the target PSCell identity (frequency and PCI) from target SN to MN (accepted) outside the corresponding CG-Config in the new inter-node message. FFS if we use the same message for all cases where target PSCell identity is indicated (e.g. from source SN to MN for candidate PSCell)

· Define a separate list of proposed PSCell candidates in CG-Config, including execution conditions (FFS on whether decision on solution 1 or 2 impacts this).

· A list of proposed PSCell candidates is sent from MN to T-SN in the same way as from S-SN to MN. The execution conditions are not sent to T-SN and therefore a separate list is defined for proposed PSCell candidates.

· Send an LS to RAN3 to inform about the new inter-node RRC message that includes a full list of CG-Config(s), and the corresponding impact to RAN3 specification.

· RAN2 confirms the working assumption taken at RAN2#115 and adopts Solution 2 for SN-initiated CPC. Indicate this to LS in RAN3 and ask them to work on it. If they find a problem, we can revisit the decision.

· The second part of the SN initiated inter-SN CPC procedure is optional (i.e. Proposal 2 is not agreed), and it's up to the MN to determine whether to skip the second step, e.g. in case all suggested PSCell candidates have been accepted. Request RAN3 to work on details (e.g. how does MN tell this to S-SN, etc.)

· RAN2 assumes MN decides whether to skip the second part of Solution 2 procedure. Up to network implementation which criteria are considered by the MN.

· RAN2 thinks MN can skip the second part of procedure in Solution 2 at least when T-SN acknowledges all candidate PSCells. This needs not be captured in specifications.


In this contribution, we will further discuss open issues in CPAC procedures from UE perspective.
2. Discussion
2.1. CPAC co-existence with CHO
The total number of target cells for CHO and CPAC
In Rel-17, more CPAC procedures are supported. How many conditional candidates can be configured for each CPAC procedure is an open question, which impacts the inter-node message definition for CPAC, and the CPAC configuration message to UE.

In our view, UE may support up to 8 candidate cells for CPAC which is same as legacy CHO capability.
Proposal 1： UE supports up to 8 candidate cells for CPAC in R17

When simultaneous CPAC and CPAC are configured,  The capability on the total number of target cells for CHO and CPAC is open, e.g. how many candidates are supported by the UE and the possible negotiation between MN and SN.
In Rel-16, the Max number of conditional candidate SpCells (maxNrofCondCells-r16)  was defined as 8 for CHO and Intra-SN CPC procedures. Considering conditionalReconfiguration for CHO is in MN format, and conditionalReconfiguration for Intra-SN CPC is in SN format, the co-existence of CHO and Intra-SN CPC procedures is not supported yet, the use of Max number of conditional candidate SpCells are clear. 

For better mobility performance, we could keep maxNrofCondCells as 8 for each CHO and CPAC even in case of simultaneous configuration of CHO and CPAC. Then, it’s unnecessary to define the total number of candidate cells for conditional mobility.
Proposal 2： Up to 8 candidate cells for CPAC and up to 8 candidate cells for CHO can be simultaneously configured. 

Proposal 3： It’s unnecessary to define the total number of candidate cells for conditional mobility
From NW perspective, NW could further control the total number of CHO and CPAC candidates to a suitable level in case of simultaneous configuration, or negotiate the split between MN and SN. However, it should be optional and up to NW implementation.
Proposal 4： Negotiation and control of the total number of CHO and CPAC candidate cells for conditional mobility is up to NW implementation
How to handle the simultaneous CHO and CPAC
Both CHO and CPAC procedures include condition evaluation and execution.  The simultaneous CHO and CPAC configuration could be dependent. How to handle the collision between CHO and CPAC is an open issue.  

For example, CPAC configuration may become invalid after CHO execution because of security key refresh, or other SCG reconfigurations in CHO configuration. However, the CPAC configurations are based on the original configuration of the source SpCell. In this case, CHO procedure should have higher priority over CPAC procedure in case of simultaneous CHO and CPAC.
Proposal 5： CHO procedure is prioritized over CPAC procedure in case of simultaneous CHO and CPAC procedure.
Table 1 listed potential cases for co-existence of CHO and CPAC if they are dependent.

Table 1 Co-existence of CHO and CPAC
	CHO Procedure
	CPAC Procedure
	Potential Solution

	Evaluating
	Evaluating
	UE can perform condition evaluation of CHO and CPAC in parallel.

	Evaluating
	Condition fulfilled
	UE continues CHO evaluation while CPAC execution.

	Condition fulfilled 
	Executing
	Option1: when CHO condition is fulfilled and UE is executing CPAC, UE finalizes the ongoing CPAC execution procedure before initiating the CHO execution. (Similar to Rel-16 handling)

Option2: Aborting the ongoing CPAC execution procedure

	Condition fulfilled
	Evaluating
	UE stops conditional reconfiguration evaluation for CPAC upon CHO condition is fulfilled.

	Condition fulfilled 
	Condition fulfilled
	If triggered cells exist for both CHO and CPAC, UE selects one of the triggered cells for CHO as the selected cell for conditional reconfiguration execution.

	Execution Finish
	~
	The configuration of all CPAC candidates are released after successful (any) CHO completion


As shown in above table, one critical case is CHO condition fulfilled while CPAC is executing. There are two potential options:
· Option1: when CHO condition is fulfilled and UE is executing CPAC, UE finalizes the ongoing CPAC execution procedure before initiating the CHO execution. (Similar to Rel-16 handling)

· Option2: Aborting the ongoing CPAC execution procedure.
Option1 has an obvious drawback that, UE is waiting for the CPAC to complete, but the CPAC finally becomes useless once CHO execution is triggered. In Option2,  the ongoing CPAC execution procedure is mainly the random access procedure to target SN from UE perspective. UE could abort this RA procedure and start the CHO execution as soon as possible.  Therefore, Option2 is preferred.
Base on the above case-by-case analysis, we summarize the general handling as below:

· UE performs condition evaluation of CHO and CPAC in parallel.

· UE continues CHO evaluation while CPAC execution.

· UE aborts the ongoing CPAC execution procedure before initiating the CHO execution.

· UE stops conditional reconfiguration evaluation for CPAC upon CHO condition is fulfilled.

· If triggered cells exist for both CHO and CPAC, UE selects one of the triggered cells for CHO as the selected cell for conditional reconfiguration execution.
· The configuration of all CPAC candidates is released after successful (any) CHO completion if CPAC configuration depends on the CHO configuration.
Proposal 6： UE condition evaluation of CHO and CPAC in parallel.

Proposal 7： UE continues CHO evaluation while CPAC execution.

Proposal 8： UE aborts the ongoing CPAC execution procedure before initiating the CHO execution

Proposal 9： UE stops conditional reconfiguration evaluation for CPAC upon CHO condition execution is triggered.
Proposal 10： If triggered cells exist for both CHO and CPAC, UE selects one of the triggered cells for CHO as the selected cell for conditional reconfiguration execution.
Proposal 11： The configuration of all CPAC candidates is released after successful CHO completion if CPAC configuration depends on the CHO configuration.
2.2. CPAC failure handling
Regarding CPAC failure handling, RAN2#113-e has reached the agreement that “SCGFailureInformation procedure can be taken as the baseline for CPAC failure ‎handling in Rel-17 ‎scenarios.‎ FFS on the exact content of the message. FFS if time allows on further ‎enhancements to CPAC failure handling‎”
The content of the SCGFailureInformation in R16 [TS 38.331] is as the following.
FailureReportSCG ::=      SEQUENCE {

failureType                 ENUMERATED { t310-Expiry, randomAccessProblem, rlc-MaxNumRetx, synchReconfigFailureSCG, 
scg-ReconfigFailure, srb3-IntegrityFailure, other-r16, spare1},

    measResultFreqList           MeasResultFreqList                                            OPTIONAL,

    measResultSCG-Failure        OCTET STRING (CONTAINING MeasResultSCG-Failure)                OPTIONAL,

    ...,

    [[

    locationInfo-r16             LocationInfo-r16            OPTIONAL,
   failureType-v1610             ENUMERATED {scg-lbtFailure-r16, beamFailureRecoveryFailure-r16, t312-Expiry-r16, bh-RLF-r16, spare4, spare3, spare2, spare1} OPTIONAL
    ]]

}

MeasResultFreqList ::=                   SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2NR

Further ‎enhancements to SCGFailureInformation have been discussed in [2] to include CPAC failure information, including the below contents. We would like to discuss them one by one: 
	Content
	Analysis

	· Indication that a CPC was configured when the SCG failure happened
	NW knows CPAC was configured when receiving SCGFailureInformation.
This content is unnecessary.

	· List of prepared PSCells
	NW knows the conditional configuration, including all the prepared PSCells. 

	· List of CPC conditions
	NW knows the conditional configuration, including the CPC condition.


In our view, the above contents are unnecessary since NW knows the conditional configuration. Furthermore, Measurement results and failure type are signaled in legacy SCGFailureInformation, which are sufficient for the MN to make decision to handle the CPAC failure.

Proposal 12： No further ‎enhancement is required to CPAC failure handling

2.3. TP for CPAC co-existence with CHO
The corresponding TPs on TS 38.331 for the CPAC co-existence with CHO considering the above proposals are provided in Annex A. 
Proposal 13： RAN2 to consider the corresponding TP on TS 38.331 for CPAC co-existence with CHO.  
3. Conclusion

Based on the discussion, we have the following proposals:
Proposal 1： UE supports up to 8 candidate cells for CPAC in R17
Proposal 2： Up to 8 candidate cells for CPAC and up to 8 candidate cells for CHO can be simultaneously configured.
Proposal 3： It’s unnecessary to define the total number of candidate cells for conditional mobility
Proposal 4：Negotiation and control of the total number of CHO and CPAC candidate cells for conditional mobility is up to NW implementation
Proposal 5： CHO procedure has high priority over CPAC procedure in case of simultaneous CHO and CPAC procedure.
Proposal 6： UE condition evaluation of CHO and CPAC in parallel.

Proposal 7： UE continues CHO evaluation while CPAC execution.

Proposal 8： UE aborts the ongoing CPAC execution procedure before initiating the CHO execution

Proposal 9： UE stops conditional reconfiguration evaluation for CPAC upon CHO condition execution is triggered.
Proposal 10：If triggered cells exist for both CHO and CPAC, UE selects one of the triggered cells for CHO as the selected cell for conditional reconfiguration execution.
Proposal 11：The configuration of all CPAC candidates is released after successful CHO completion if CPAC configuration depends on the CHO configuration.
Proposal 12：No further ‎enhancement is required to CPAC failure handling
Proposal 13：RAN2 to consider the corresponding TP on TS 38.331 for CPAC co-existence with CHO.  
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5.3.5.13
Conditional Reconfiguration

[skipped parts]
Start of change

5.3.5.13.5
Conditional reconfiguration execution

The UE shall:

1> 
If both conditional PCell change and conditional PSCell change are configured simultaneously: 
2>
If triggered cells exist for PCell:
3>
select one of the triggered cells for PCell as the selected cell for conditional reconfiguration execution;
3> abort conditional reconfiguration execution for PSCell
2> Else if triggered cells exist for PSCell:

3>
select one of the triggered cells for PSCell as the selected cell for conditional reconfiguration execution;

1> Else:
2>
if more than one triggered cell exists:

3>
select one of the triggered cells as the selected cell for conditional reconfiguration execution;

1>
for the selected cell of conditional reconfiguration execution:

2>
apply the stored condRRCReconfig of the selected cell and perform the actions as specified in 5.3.5.3;

NOTE:
If multiple NR cells are triggered in conditional reconfiguration execution, it is up to UE implementation which one to select, e.g. the UE considers beams and beam quality to select one of the triggered cells for execution.

Next change

6.2.2
Message definitions
–
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, -- Cond SCG

    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-v1610-IEs                                          OPTIONAL
}

RRCReconfiguration-v1610-IEs ::=        SEQUENCE {

    otherConfig-v1610                       OtherConfig-v1610                                                    OPTIONAL, -- Need M

    bap-Config-r16                          SetupRelease { BAP-Config-r16 }                                      OPTIONAL, -- Need M

    iab-IP-AddressConfigurationList-r16     IAB-IP-AddressConfigurationList-r16                                  OPTIONAL, -- Need M

    conditionalReconfiguration-r16          ConditionalReconfiguration-r16                                       OPTIONAL, -- Need M

    daps-SourceRelease-r16                  ENUMERATED{true}                                                     OPTIONAL, -- Need N

    t316-r16                                SetupRelease {T316-r16}                                              OPTIONAL, -- Need M

    needForGapsConfigNR-r16                 SetupRelease {NeedForGapsConfigNR-r16}                               OPTIONAL, -- Need M

    onDemandSIB-Request-r16                 SetupRelease { OnDemandSIB-Request-r16 }                             OPTIONAL, -- Need M

    dedicatedPosSysInfoDelivery-r16         OCTET STRING (CONTAINING PosSystemInformation-r16-IEs)               OPTIONAL, -- Need N

    sl-ConfigDedicatedNR-r16                SetupRelease {SL-ConfigDedicatedNR-r16}                              OPTIONAL, -- Need M

    sl-ConfigDedicatedEUTRA-Info-r16        SetupRelease {SL-ConfigDedicatedEUTRA-Info-r16}                      OPTIONAL, -- Need M

    targetCellSMTC-SCG-r16                  SSB-MTC                                                              OPTIONAL, -- Need S

    nonCriticalExtension                    SEQUENCE {}                                                          OPTIONAL
}
[skipped parts]
-- TAG-RRCRECONFIGURATION-STOP

-- ASN1STOP

	RRCReconfiguration-IEs field descriptions

	bap-Config

This field is used to configure the BAP entity for IAB nodes.

	bap-Address

Indicates the BAP address of an IAB-node. The BAP address of an IAB-node cannot be changed once configured to the BAP entity.

	conditionalReconfiguration

Configuration of candidate target SpCell(s) and execution condition(s) for conditional handover, conditional PSCell addition or conditional PSCell change. For conditional PSCell change, this field may only be present in an RRCReconfiguration message for intra-SN PSCell change and inter-SN PSCell change. The network may configure a UE with both conditional PCell change and conditional PSCell change simultaneously. The field is absent if any DAPS bearer is configured or if the masterCellGroup includes ReconfigurationWithSync. For conditional PSCell change, the field is absent if the secondaryCellGroup includes ReconfigurationWithSync. The RRCReconfiguration message contained in DLInformationTransferMRDC cannot contain the field conditionalReconfiguration for conditional PSCell change and conditional PSCell addition.


End of change
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