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[bookmark: _Ref165266342]Introduction
In this contribution, we will provide our analyses and proposals on the contents of CPAC failure regarding the following types of information:
· Measurement information;
· Time information;
· Indication of CPAC.
Discussion
· Measurement information
Regarding measurement information that needs to be included in SCGFailureInformation, the following information can be discussed according to the agreements in RAN2#123 [1]:
· Latest radio measurements of neighbour cell(s) if available, reusing existing fields;
· Source PSCell info (cell ID, measurement result) if available, reusing existing fields;
· Target PScell info (cell ID, measurement result) if available, reusing existing fields;
Firstly, we will discuss whether source PSCell ID and target PSCell ID are needed. Source PSCell ID and target PSCell ID are beneficial for the network to analyze the failure and optimize the configuration of candidate cell. As we know, the type of CPAC includes the following:
· MN initiated CPA;
· MN initiated inter-SN CPC;
· SN initiated inter-SN CPC (with MN involvement);
· [bookmark: OLE_LINK102]SN initiated intra-SN CPC (without MN involvement)
Reviewing sections 10.2, 10.3 and 10.5 in TS 37.340 [2], for CPA, MN initiated inter-SN CPC and SN initiated inter-SN CPC, since information enabling the MN to identify the SN of the selected candidate PSCell will be reported from UE to MN during CPA/CPC procedure, MN is aware of every CPA/CPC procedure and source PSCell cell and target PSCell is available for MN. But considering SN initiated intra-SN CPC without MN involvement is also supported, once intra-SN CPC without MN involvement has occurred before transmitting the SCGFailureInformation, the source PSCell and target PSCell are not available for MN anymore. So source PSCell ID and target PSCell ID should be included in SCGFailureInformation to support MRO for CPAC.
In the existing SCGFailureInformation ASN.1 structure, previousPSCellId indicates the physical cell id and carrier frequency of the cell that is the source PSCell of the last PSCell change. failedPSCellId indicates the physical cell id and carrier frequency of the cell in which SCG failure is detected or the target PSCell of the failed PSCell change or failed PSCell addition. The existing filed previousPSCellId can be reused to indicate the source PSCell of the last CPC procedure, the existing filed failedPSCellId can be reused to indicate the target PSCell of the failed CPA or failed CPC.
Proposal 1:Source PSCell ID and target PSCell ID should be included in SCGFailureInformation to support MRO for CPAC, the existing previousPSCellId and failedPSCellId can be reused.
In order to assist the network in analyzing the CPAC failure and optimize the subsequent configuration, radio measurement result of source PSCell, target PSCell and other neighbor cells is needed. In the existing SCGFailureInformation, the measurement result is available through the fields measResultFreqList and measResultSCG-Failure, which includes the serving cell’s measurement result and the neighbor cell’s measurement result, the specific signaling is excerpted as follows. Besides, target PSCell is a kind of neighbor cell, so the existing measResultFreqList and measResultSCG-Failure can be reused to indicate the measurement results of source PSCell, target PSCell and other neighbor cells.
MeasResultFreqList ::=                   SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2NR

MeasResultSCG-Failure ::=           SEQUENCE {
    measResultPerMOList                 MeasResultList2NR,
    ...,
    [[
    locationInfo-r16                    LocationInfo-r16            OPTIONAL
    ]]
}

MeasResultList2NR ::=               SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2NR

MeasResult2NR ::=                   SEQUENCE {
    ssbFrequency                        ARFCN-ValueNR                           OPTIONAL,
    refFreqCSI-RS                       ARFCN-ValueNR                           OPTIONAL,
    measResultServingCell               MeasResultNR                            OPTIONAL,
    measResultNeighCellListNR           MeasResultListNR                        OPTIONAL,
    ...
}
Proposal 2: Radio measurement results of source PSCell, target PSCell and neighbor cells should be included in SCGFailureInformation to support MRO for CPAC, the existing measResultFreqList and measResultSCG-Failure can be reused.
· time information
Next, one FFS regarding the time information is as follows [1].
	FFS:   For CPAC MRO, RAN2 discuss which of below time information is included in SCGFailureInformation:
[bookmark: _Hlk146637050]The time elapsed between the CPAC execution towards the target PSCell and the corresponding latest CPAC configuration is received for the target PSCell 
The time elapsed since the CPAC execution towards the target PSCell until the SCG failure 


For CPA, MN initiated inter-SN CPC and SN initiated inter-SN CPC, MN delivers the CPAC configuration to UE and MN receives the SCG failure information from UE. The above two types of time information can be derived by MN itself. More specifically, MN can consider the time between transmitting the CPAC configuration and the time receiving information of selected candidate PSCell from UE as time elapsed between the CPAC execution towards the target PSCell and the corresponding latest CPAC configuration; MN can consider the time between receiving information of selected candidate PSCell from UE and receiving the SCGFailureInformation from UE as the time elapsed since the CPAC execution towards the target PSCell until the SCG failure. So for these scenarios, the above time information does not need to be included in SCGFailureInformation.
Proposal 3: For CPA, MN initiated inter-SN CPC and SN initiated inter-SN CPC, the following time information does not need to be included in SCGFailureInformation:
· The time elapsed between the CPAC execution towards the target PSCell and the corresponding latest CPAC configuration received for the target PSCell;
· The time elapsed since the CPAC execution towards the target PSCell until the SCG failure.
However, for intra-SN CPC without MN involvement, the CPAC configuration may be transferred to UE through SRB3, MN does not know the time of receiving the CPAC configuration and MN does not know the time of CPAC execution towards the target PSCell, so MN can not derive the above information under such case, the above time information should be included in SCGFailureInformation. Regarding the time elapsed since the CPAC execution towards the target PSCell until the SCG failure, the existing field timeSCGFailure can be reused.
Proposal 4: For intra-SN CPC without MN involvement, the following time information needs to be included in SCGFailureInformation:
· The time elapsed between the CPAC execution towards the target PSCell and the corresponding latest CPAC configuration received for the target PSCell;
· The time elapsed since the CPAC execution towards the target PSCell until the SCG failure, the existing field timeSCGFailure can be reused.
· [bookmark: OLE_LINK17][bookmark: _Hlk118402906]Indication of CPAC
In RAN2#120 [3], whether to introduce explicit indication or rely on implicit information to differentiate CAPC from conventional SCG failure is marked FFS. 
	FFS: For CPAC MRO, information to differentiate CAPC from conventional SCG failure is needed (ffs by implicit or explicit indication).


Similar to the handover failure information report, we think an explicit indication to differentiate CAPC from conventional SCG failure is not needed since the network can infer the CPAC failure based on the content of SCGFailureInformation.
Furthermore, in order to assist MN in deciding which node is responsible for CPAC procedure and deliver related information to the right node, whether an explicit indication of CPAC type (i.e., CPA, MN initiated inter-SN CPC, SN-initiated inter-SN CPC or SN-initiated intra-SN CPC) needs also be discussed. Since the SCGFailureInformation message is an immediate message, MN can implicitly infer the CPAC type by the structure of the configuration signaling and the content of the SCG failure information, the signaling of CPAC configuration is excerpted as follows. More specifically, if the execution condition is directly transmitted to UE from MN, MN considers the CPAC type to be CPA or MN initiated inter-SN CPC; if the execution condition is transmitted to UE from MN through a container, MN considers the CPAC type to be SN-initiated inter-SN CPC; if MN is not aware of the execution condition but receives CPC failure information, MN considers the CPAC type is SN-initiated intra-SN CPC.
CondReconfigToAddModList-r16 ::= SEQUENCE (SIZE (1.. maxNrofCondCells-r16)) OF CondReconfigToAddMod-r16

CondReconfigToAddMod-r16 ::=     SEQUENCE {
    condReconfigId-r16               CondReconfigId-r16,
    condExecutionCond-r16            SEQUENCE (SIZE (1..2)) OF MeasId                      OPTIONAL,    -- Need M
    condRRCReconfig-r16              OCTET STRING (CONTAINING RRCReconfiguration)          OPTIONAL,    -- Cond condReconfigAdd
    ...,
    [[
    condExecutionCondSCG-r17         OCTET STRING (CONTAINING CondReconfigExecCondSCG-r17) OPTIONAL     -- Need M
    ]]
}

CondReconfigExecCondSCG-r17 ::=  SEQUENCE (SIZE (1..2)) OF MeasId
Therefore, based on the above analyses, the following proposal is raised.
[bookmark: OLE_LINK103]Proposal 5: The following information does not need to be included in SCGFailureInformation:
· explicit indication to differentiate CAPC from conventional SCG failure;
· explicit indication of CPAC type (i.e., CPA, MN-initiated inter-SN CPC, SN-initiated inter-SN CPC or SN-initiated intra-SN CPC).
Conclusions
[bookmark: _Toc502437832]Based on the analyses given above, we have the following proposals:
Proposal 1: Source PSCell ID and target PSCell ID should be included in SCGFailureInformation to support MRO for CPAC, the existing previousPSCellId and failedPSCellId can be reused.
Proposal 2: Radio measurement results of source PSCell, target PSCell and neighbor cells should be included in SCGFailureInformation to support MRO for CPAC, the existing measResultFreqList and measResultSCG-Failure can be reused.
Proposal 3: For CPA, MN initiated inter-SN CPC and SN initiated inter-SN CPC, the following time information does not need to be included in SCGFailureInformation:
· The time elapsed between the CPAC execution towards the target PSCell and the corresponding latest CPAC configuration received for the target PSCell;
· The time elapsed since the CPAC execution towards the target PSCell until the SCG failure.
Proposal 4: For intra-SN CPC without MN involvement, the following time information needs to be included in SCGFailureInformation:
· The time elapsed between the CPAC execution towards the target PSCell and the corresponding latest CPAC configuration received for the target PSCell;
· The time elapsed since the CPAC execution towards the target PSCell until the SCG failure, the existing field timeSCGFailure can be reused.
Proposal 5: The following information does not need to be included in SCGFailureInformation:
· explicit indication to differentiate CAPC from conventional SCG failure;
· explicit indication of CPAC type (i.e., CPA, MN-initiated inter-SN CPC, SN-initiated inter-SN CPC or SN-initiated intra-SN CPC).
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