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1 Introduction
SON enhancement for MR-DC CPAC was discussed in last RAN2#120 meeting, and made some agreements [2]. 
Agreements:

1
RAN2 confirms the CPA/CPC scenarios agreed by RAN3 and discuss corresponding UE impacts.

2
 SCGFailureInformation is enhanced to support CPAC MRO (i.e, no need to introduce new reports/message).
In this contribution, we show our views on failure information for CPAC case.
2 Discussion
In R17, some new failure information for SON purpose has been included in this SCGFailureInformation message, i.e. previousPSCellId, failedPSCellId, timeSCGFailure, perRAInfoList. In last RAN2#120 meeting, it was also agreed to use SCGFailureInformation as the procedure to report the CPAC failure information to network [2]. 
SON enhancement for Conditional Handover (CHO) has been specified in R17, some CHO specific failure information in RLF-report has been agreed to be useful for CHO mobility optimization. Consider the similarity of CHO and CPAC, we firstly take the failure information introduced for CHO as the baseline for further CPAC failure information analysis. 

For CHO MRO, timeSinceCHO-Reconfig is set to the time elapsed between the CHO execution and the reception of corresponding CHO configuration. In CPAC, similar information is also useful for the network. There is some view that this time information is already known by the network, as the network knows the time CPAC configuration is signaled to the UE and the time it receives the SCGFailureInformation, so this time timeSinceCPAC-Reconfig may be deduced by the network. However, the time information deduced by the network may not be accurate, the network/MN does not know the exact time when the UE receives the CPAC configuration and when the UE executes the CPAX, due to Uu delay or Xn delay. So the time elapsed between reception of CPAC configuration and the CPAC execution is needed to be reported by the UE to the network. 
For CHO MRO, choCandidateCellList includes the candidate target cell ids which has not been included in measResulNeighCells. This is used to inform the network which cells were configured as CHO candidate target cells. For CPAC case, as SCGFailureInformation is used for failure information reporting, such information may not be needed to be reported by UE. SCGFailureInformation is sent to the network right after the SCG failure; we assume the network, no matter MN or SN, always has valid UE context on it at this time. When receiving the SCGFailureInformation, the network actually knows the information about the configured candidate target cells for CPAC.  Even if in the case SCG RLF shortly after a successful CPAC, the network can keep the UE context for a while after the successful CPAC procedure.
For CHO MRO, lastHO-Type indicates the handover type for a CHO handover. In RAN2#120 meeting discussion, one FFS is whether information to differentiate CAPC from conventional SCG failure is needed by implicit or explicit indication. In CPAC, network can also issue normal PSCell change signaling to UE for a normal PSCell change even when UE has CPAC configuration. So in some case, the network does not know whether a PSCell change failure is a CPAC or not. Thus such information that used to indicate the PSCell change is a CPAC is needed. Whether it is an implicit or explicit indication can be discussed later after the other CPAC-specific information in SCGFailureInformation has been confirmed.
For CHO MRO, choCandidate is used to indicate whether a neighbor cell is a CHO candidate target cell. As we analyzed above, it is supposed that the network has valid UE context at the time of reception of SCGFailureInformation. Whether a neighbor cell is a CPAC candidate cell is already known at the network. So such information for CPAC is not needed.
For CHO MRO, choConfig includes the execution condition configuration for a CHO candidate target cell. With the same reason above, the network has valid UE context at the time of reception of SCGFailureInformation. The entire CPAC configuration is already known at the network. And RAN3 has concluded that information available in the network nodes should not be included in the SCGFailureInformation. Therefore, such information for CPAC is not needed.
In case two events are configured for an execution condition, timeBetweenEvents records the time duration between the time points of the two execution condition events fulfilling. firstTriggeredEvent records which execution condition fulfills first. As this information is only available at UE, UE can report this failure information to the network to CPAC configuration optimization. And RAN3 already has concluded that for MRO for CPC and CPA, if there are multiple events configured for CPA/CPC, the UE reports the first triggered CPAC event, and the time duration between the two triggered CPAC events.
Besides, one difference from the CHO case is, in CPAC, the CPAC configuration can be configured by the either MN or SN. Assume the UE has been configured with both MN-initiated CPC and SN-initiated CPC, then when receiving the UE reported CPC failure information, the MN needs to know which network node configures the CPC, then decides which node is responsible for the CPC failure and whether to forward the failure information to the SN or not. In this regard, the information about which node initiates the CPAC configuration for the concerned failure event is needed to be reported by the UE to the MN. 
Based on the above analysis, we propose the following:
Proposal 1: include the following information in SCGFailureInformation for CPAC failure reporting:
· time elapsed between reception of CPAC configuration and the CPAC execution;
· indication of whether the PSCell change is a CAPC or not(FFS explicit or implicit);
· status of execution conditions (timeBetweenEvents, firstTriggeredEvent) for candidate cells.
· The information which node initiates the concerned CPAC

One more issue is when to include the CPAC related information in SCGFailureInformation. In the running CR discussed in [3], if UE support failure information for CPAC, UE will always include CPAC related information. However, in our understanding, it is reasonable to report such information to the network only when the SCG failure is caused by mobility issues. In one aspect, according to current specification [1] shown below, SCGFailureInformation can be initiated by UE not only for mobility issue case but also for other SCG failure case, e.g. SRB3 integrity checking failure or SCG configuration failure. The benefit of reporting CPAC information in non-mobility issue cases is not clear to us.
---------------------------------------------------38.331 section 5.7.3.2----------------------------------------------
A UE initiates the procedure to report SCG failures when neither MCG nor SCG transmission is suspended and when one of the following conditions is met:

1>
upon detecting radio link failure for the SCG, in accordance with clause 5.3.10.3;

1>
upon detecting beam failure of the PSCell while the SCG is deactivated, in accordance with TS 38.321[3];

1>
upon reconfiguration with sync failure of the SCG, in accordance with clause 5.3.5.8.3;

1>
upon SCG configuration failure, in accordance with clause 5.3.5.8.2;

1>
upon integrity check failure indication from SCG lower layers concerning SRB3.

----------------------------------------------------38.331 section 5.7.3.2--------------------------------------------
In another aspect, in previous RAN2 discussion about which message is used for CPAC failure information for CPAC MRO, some companies have concerned about the size of the SCGFailureInformation. According to analysis above, in order to minimize the size of SCGFailureInformation message and avoid overhead caused by unnecessary reporting, we propose that UE include the CPAC information in SCGFailureInformation only when SCG failure is caused by mobility issue. This is aligned with that for MCG failure. For MCG failure, UE only includes failure information when RLF or HOF happens, which does not include SRB integrity checking failure or MCG configuration failure case.
Proposal 2: UE include the CPAC information in SCGFailureInformation only when SCG failure is caused by mobility issue.

3 Conclusion 
In this contribution, we discussed the failure information for CPAC, and propose the following: 
Proposal 1: include the following information in SCGFailureInformation for CPAC failure reporting:

· time elapsed between reception of CPAC configuration and the CPAC execution;
· indication of whether the PSCell change is a CAPC or not(FFS explicit or implicit);
· status of execution conditions (timeBetweenEvents, firstTriggeredEvent) for candidate cells.
· The information which node initiates the concerned CPAC
Proposal 2: UE include the CPAC information in SCGFailureInformation only when SCG failure is caused by mobility issue.
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