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1. Introduction
In this contribution, we discuss on-going issues whether to enhance A3/A5 event for MN initiated CPC and whether to support configuration for CHO and CPAC coexistence.
In addition, we propose enhancements to avoid frequent SCG failure and to enable fast recovery from SCG failure by using CPAC candidate cell(s). 
2. Discussion
2.1 A3/A5 enhancement for MN-initiated CPC
It was agreed that A3/A5 can be configured for CPC in RAN2#112e:
For conditional PSCell change, A3/A5 execution condition should be supported while for conditional PSCell addition, A4/B1 like execution condition should be supported.
Note that we made the above agreement by inheriting the agreements for CPAC general procedure reached in RAN2#107bis and RAN2#108.
In MN-initiated inter-SN CPC, since the MN generates the final RRC message including the execution condition for CPC, the UE shall evaluate the execution conditions based on the signalling quality of current PCell and target PSCell if A3/A5 events are configured. This is not straightforward because the current PCell has nothing to do with SN mobility. We think this is a missing problem when adopting past agreements.
To resolve the problem described above, some companies would like to discuss how A3/A5 works in MN-initiated CPC. Before discussing, we need to remind the legacy principle, i.e., the UE performs CPC evaluation with legacy execution conditions in MN-initiated SN change, implying that there is no need for A3/A5 enhancement to support MN-initiated inter-SN CPC. Therefore, we do not need to discuss A3/A5 enhancement for supporting MN-initiated CPC to follow the legacy principle.
Proposal 1: In MN-initiated inter-SN CPC, the enhancement for A3/A5 is not needed.

2.2 CHO and CPAC coexistence
In the RAN2#112e meeting, RAN2 made following agreements for Rel-17 CPAC [1]:
For CPA and MN initiated Inter-SN CPC, the MN generates and transmits the conditional configuration message (i.e. RRCReconfiguration/RRCConnectionReconfiguration message) to the UE.  The RRCReconfiguration provided by the candidate PSCell(s) is encapsulated in the final conditional reconfiguration message to the UE. The MN is not allowed to alter the RRCReconfiguration provided by the candidate PSCell(s).
Proposal 1: Option 1 should be used for the generation of conditional reconfiguration for SN initiated inter-SN conditional PSCell change. 
Option 1:	The MN generates CPC. The source SN sets the execution condition and communicates it to the MN. The MN generates the conditional reconfiguration message including the execution condition(s) provided by the source SN and RRCReconfiguration provided by the candidate PSCell(s). 
FFS how many candidate cells (UE and network impacts should be clarified). 
FFS whether the number of candidate cells for CPAC different from that of CHO.

Before we discuss FFS, RAN2 may need to confirm that the UE can be configured with both CHO and CPAC simultaneously.  In our view, the simultaneous configuration of CHO and CPAC may already happen in Rel-16 because SN initiated intra-SN CPC is configured without MN involvement. We do not see any serious problem or specification impacts in supporting the coexistence of CHO and CPAC configurations. Thus, RAN2 should be encouraged to support the coexistence of CHO and CPAC configurations.  
Proposal 2. Support the coexistence of CHO and CPAC configurations in UE.

One issue to support the coexistence of CHO and CPAC configurations is to address the maximum number of candidate cells which the UE should support and to ensure that network configuration on CPAC should not exceed the UE capability. 
In our view, in all CPAC cases in Rel-17, network can ensure that the CPAC configuration does not exceed the UE capabilities. This is because in those cases, MN can know the potential capability issue of a certain CPAC configuration and resolve it before sending the problematic configuration to the UE. This means, in turn, MN is required to generate the conditional reconfiguration for the UE. For example, while MN is preparing CPA after configuring CHO, if the MN finds out that there is a problem with the number of candidate cells, the MN can resolve the problem by CPA modification before sending it to the UE.
However, in case of the SN initiated intra SN CPC scenario w/o MN involvement, the UE may be configured with CHO and CPC that exceeds the R16 UE’s capabilities. Currently the R16 UE can only support up to 8 candidate cells for conditional mobility. Hence, if the total maximum number of candidate cells of the CHO and the CPC exceeds 8, unexpected error or failure could occur. 
To solve the problem of exceeding the capability, the simplest way is to extend UE capabilities, i.e. increasing the supported number of candidate cells from 8 to 16. We think this capability extension does not really burden UE, in that R16 UE is already capable of supporting much larger number of configuring measurement objects, measurement report configurations, and measurement IDs,  as shown in the Annex below, which are somehow relevant to the capabilities of evaluating conditional mobility execution conditions. The capability extension only requires doubled memory for storing the candidate cell configurations.
Proposal 3. UE supports up to 16 candidate cells for conditional mobility. 

2.3 Further enhancements in R17
Considering FR2 deployments, cell change or radio link problem on the PSCell may occur frequently than in FR1. For example, soon after CPA has been completed on FR2, the UE may suffer from a radio problem of the PSCell and end up with SCG failure. Upon SCG failure, the UE sends SCG failure information to the network and expect to receive a recovery command. 
In such a case of SCG failure or SCG degradation, if the UE has been configured with CPC, the UE may be able to quickly recover from the SCG problem/failure by using the CPC candidate cell(s). From this observation, we think it is beneficial if we enhance the CPAC so as to prevent SCG failures or to enable fast recovery from the SCG failure. 
One way of enhancements is to support configuring both CPA and CPC possibly (but not necessarily) in a single message in a UE. We think this enhancement is useful to avoid SCG failure because this allows the UE to perform CPC if the PSCell experiences a sudden degradation immediately after CPA or even upon CPA failure.  
Another way of enhancements is that UE keep CPA configuration after a successful CPA. If the UE experiences SCG failure, the UE with this enhancements can attempt to recover the connection with other CPA candidate cells. Also, this way is beneficial to reduce signaling overhead, i.e. fast recovery because the network doesn’t have to provide recursive configuration of multiple conditional mobility commands.
Proposal 4: CPAC is enhanced to avoid SCG failure and/or to support fast recovery, so that upon a problem or failure of SCG, UE attempts to recover with CPAC candidate cells via conditional mobility. 

To enable fast recovery from SCG failure via CPAC candidate cell, the UE should keep evaluating CPAC even after sending SCG failure information.  
Proposal 5: Upon SCG failure, UE keeps evaluating CPAC, if configured, and executes CPAC mobility if mobility execution condition is satisfied.   

In case the UE executes conditional SN mobility after SCG failure, it is desirable if a new SN starts data transmission to the UE as soon as possible. To assist early data forwarding from the old to the new SN, it may be beneficial if the UE indicates to the source SN. Because the source SN still has a responsibility for recovery and keeps preparing the recovery command unless the UE indicates, the new SN starts the actual data transmission late. 
Note that, from the source SN point of view, it also leads to waste of the network resources by keep trying to send the recovery command to the UE until recognizing that the UE is now in the target SN.
Proposal 6: After sending SCG failure information, if a cell within CPAC configuration satisfies execution condition, the UE indicates to a source network that the UE performs CPC to a cell.

[bookmark: _GoBack]3. Conclusion
In this contribution, we have the following proposals:
Proposal 1: In MN-initiated inter-SN CPC, the enhancement for A3/A5 is not needed.
Proposal 2. Support the coexistence of CHO and CPAC configurations in UE.
Proposal 3. UE supports up to 16 candidate cells for conditional mobility. 
Proposal 4: CPAC is enhanced to avoid SCG failure and/or to support fast recovery, so that upon a problem or failure of SCG, UE attempts to recover with CPAC candidate cells via conditional mobility. 
Proposal 5: Upon SCG failure, UE keeps evaluating CPAC, if configured, and executes CPAC mobility if mobility execution condition is satisfied.   
Proposal 6: After sending SCG failure information, if a cell within CPAC configuration satisfies execution condition, the UE indicates to a source network that the UE performs CPC to a cell.
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MeasConfig
The IE MeasConfig specifies measurements to be performed by the UE, and covers intra-frequency, inter-frequency and inter-RAT mobility as well as configuration of measurement gaps.
MeasConfig information element
-- ASN1START
-- TAG-MEASCONFIG-START

MeasConfig ::=                      SEQUENCE {
    measObjectToRemoveList              MeasObjectToRemoveList                                              OPTIONAL,   -- Need N
    measObjectToAddModList              MeasObjectToAddModList                                              OPTIONAL,   -- Need N
    reportConfigToRemoveList            ReportConfigToRemoveList                                            OPTIONAL,   -- Need N
    reportConfigToAddModList            ReportConfigToAddModList                                            OPTIONAL,   -- Need N
    measIdToRemoveList                  MeasIdToRemoveList                                                  OPTIONAL,   -- Need N
    measIdToAddModList                  MeasIdToAddModList                                                  OPTIONAL,   -- Need N
    s-MeasureConfig                     CHOICE {
        ssb-RSRP                            RSRP-Range,
        csi-RSRP                            RSRP-Range
    }                                                                                                       OPTIONAL,   -- Need M
    quantityConfig                      QuantityConfig                                                      OPTIONAL,   -- Need M
    measGapConfig                       MeasGapConfig                                                       OPTIONAL,   -- Need M
    measGapSharingConfig                MeasGapSharingConfig                                                OPTIONAL,   -- Need M
    ...,
    [[
    interFrequencyConfig-NoGap-r16      ENUMERATED {true}                                                   OPTIONAL    -- Need R
    ]]
}

MeasObjectToRemoveList ::=              SEQUENCE (SIZE (1..maxNrofObjectId)) OF MeasObjectId

MeasIdToRemoveList ::=                  SEQUENCE (SIZE (1..maxNrofMeasId)) OF MeasId

ReportConfigToRemoveList ::=            SEQUENCE (SIZE (1..maxReportConfigId)) OF ReportConfigId

-- TAG-MEASCONFIG-STOP
-- ASN1STOP

MeasIdToAddModList
The IE MeasIdToAddModList concerns a list of measurement identities to add or modify, with for each entry the measId, the associated measObjectId and the associated reportConfigId.
MeasIdToAddModList information element
-- ASN1START
-- TAG-MEASIDTOADDMODLIST-START

MeasIdToAddModList ::=              SEQUENCE (SIZE (1..maxNrofMeasId)) OF MeasIdToAddMod

MeasIdToAddMod ::=                  SEQUENCE {
    measId                              MeasId,
    measObjectId                        MeasObjectId,
    reportConfigId                      ReportConfigId
}

-- TAG-MEASIDTOADDMODLIST-STOP
-- ASN1STOP
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maxCellInter                            INTEGER ::= 16      -- Maximum number of inter-Freq cells listed in SIB4
maxCellIntra                            INTEGER ::= 16      -- Maximum number of intra-Freq cells listed in SIB3
maxCellMeasEUTRA                        INTEGER ::= 32      -- Maximum number of cells in E-UTRAN
maxCellMeasIdle-r16                     INTEGER ::= 8       -- Maximum number of cells per carrier for idle/inactive measurements
maxCellMeasUTRA-FDD-r16                 INTEGER ::= 32      -- Maximum number of cells in FDD UTRAN

maxNrofObjectId                         INTEGER ::= 64      -- Maximum number of measurement objects

maxNrofMeasId                           INTEGER ::= 64      -- Maximum number of configured measurements

maxReportConfigId                       INTEGER ::= 64

maxCellReport                           INTEGER ::= 8
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