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Introduction
As per [1], one of the objectives of R18 SON WI is to support SON/MDT enhancements for various scenarios as below.
- Support of SON/MDT enhancements for [RAN3, RAN2]:
•	MR-DC CPAC
•	Successful PScell change report
•	Successful Handover Report (e.g. inter-RAT)
•	NPN 
•	RACH report
•	Fast MCG recovery
•	NR-U (MRO and UL MLB)
This contribution discusses various aspects to be addressed and the related solutions for SON/MDT enhancements for the dual connectivity scenarios R18.
Discussion
MR-DC CPAC
Conditional PSCell Change was introduced in R16, and is enhanced with additional scenarios in R17. R17 also introduced Conditional PSCell Addition. For CPAC, UE is configured with conditions for PSCell Addition or PSCell Change. UE performs measurements according to the configurations and once the conditions are satisfied, UE executes the CPAC.
NR UE uses SCGFailureInformation for reporting failures in the SCG, including the failures during CPAC. It would be reasonable to use the same message to include additional information for SON/MDT of CPAC failure.
Proposal 1: Enhance SCGFailureInformation for including CPAC related failures.
For CPAC, UE may report an indication that the failure is a CPAC failure along with additional information like fulfilled conditions and various timers like the time elapsed from the condition is satisfied till the SCG Failure has occurred or the time since receiving last CPAC reconfiguration till the condition is satisfied. Indication that the failure is a CPAC failure can be implicit based on other fields. 
Proposal 2: Consider the following additional information in SCGFailureInformation for CPAC failure
· CPAC failure Indication
· Condition which is fulfilled 
· Time elapsed between condition is satisfied till SCG Failure, this could be modified timeSCGFailure 
· Time between the fulfillments of two events.
Unlike UE RLF report for CHO failures, UE needn’t report candidate cell list and execution conditions, as MN can keep the same at the time of SCG Failure for CPAC. i.e. MN can have this information without explicit reporting from the UE.

Proposal 3: There is no need for explicit reporting of candidate cell list and execution conditions in SCGFailureInformation for CPAC failure.

We may consider enhancements for NE-DC for CPAC failure. SCGFailureInformationEUTRA may be enhanced with additional information for NE-DC similar to SCGFailureInformation. Relevant information like CGI of source PSCell and failed PSCell and perRAinformationList which is not yet available in SCGFailureInformationEUTRA may also be included.

Proposal 4: RAN2 to discuss enhancements for SCGFailureInformationEUTRA for CPAC failure.
Successful PSCellChange Report 
UE may report Successful PSCellChange Report (SPCR) to inform the network about any issues encountered during successful PSCell change. SPCR can be applicable for all types of PSCell change including CPC.
Proposal 5: SPCR can be applicable for both CPC and legacy PSCell change.
Network may request UE to report SPCR, either for all the successful PSCell change or based on certain configured conditions similar to SHR. Conditions may be based on thresholds for T304, T310, T312 etc. as in SHR.
Proposal 6: SPCR may be reported either for all the successful PSCell change or based on configured conditions.
For SON/MDT, UE may include information like source PSCell information, target PSCell information, neighbor cell measurements, PSCell change type, UE location, random access information, user plane interruption time etc. in SPCR.
Proposal 7: UE can include the following information in SPCR.
· Source PSCell Information
· Target PSCell Information
· Neighbor cell measurements 
· PSCell change type
· UE location
· Random Access information
· UP interruption time.
MCG Failure Information 
In Rel-16, Fast MCG Link Recovery has been specified, which intends to inform the network about an MCG failure the UE has experienced, and to request the consequent operation such as handover or release. Upon detecting MCG failure, UE transmits MCGFailureInformation via Split SRB (SRB1) or SRB3, and then starts T316. When RRC Release or (inter-RAT) handover is initiated by network, the UE stops T316. Upon expiry of T316 or a failure for SCG while T316 is running, RRC re-establishment is initiated. The expiry of T316 or a failure for SCG while T316 is running leads to Fast MCG Link Recovery failure.  
Proposal 8: A new indicator is introduced to indicate Fast MCG link recovery failure, in RLF report.
If the UE has been configured for fast MCG Link Recovery and if the recovery was not successful, UE might log the reason in the RLF report. This could be T316 expiry or due to SCG state which prevented the initiation of MCGFailureInformation itself or any errors in SCG after MCGFailureInformation is send etc.
Proposal 9: If the UE has been configured for fast MCG Link Recovery and if the recovery was not successful, UE might log the reason in the RLF report.
In R17, SCGFailureInformation has been enhanced with additional information for mobility robustness information. SCGFailureInformation can contain information like location information, RA-report etc. which is not present in R17 MCGFailureInformation. It could be reasonable that similar information is available for optimizing MCG failure scenarios also. One option available is to enhance MCGFailureInformation with these details.
In R17, UE logs RLF report on detecting a MCG RLF, but clears the same when it receives RRCConnectionReconfiguration message, RRCReconfiguration message, MobilityFromNRCommand message, MobilityFromEUTRACommand message, RRCConnectionRelease message or RRCRelease message before T316 expiry. If UE keeps the RLF report even on a successful MCG link recovery, network can get location information, RA-report etc. without additional enhancements for MCGFailureInformation. UE may include an indication in the RLF report to convey that MCG link recovery was successful for this case. 
There may be several advantages for this approach as given below.
1. MCGFailureInformation is used primarily for the recovery of MCG link and adding more information may have an impact on performance. MCG link recovery may even have more stringent performance need than SCGFailureInformation.
1. Whether the link is recovered or not, there is an RLF which has happened, and all the information in the RLF reports could be relevant even for success case.
1. If we use RLF reports, the efforts needed are minimal, as UE just needs to stop clearing RLF report. Further enhancement for MCGFailureInformation in spec/implementation is not needed.
1. It is highly likely that RLF reports will be enhanced in the future releases with additional information for optimisation. If we want to take advantage of the same, they may need to be ported for MCGFailureInformation.
One disadvantage for this approach is that it is different from the existing steps of handling successful MCG link recovery.
Proposal 10:  UE may report Location information, RA information etc. for MCG Failure recovery to the network through one of the below options
a. Enhancements to MCGFailureInformation
b. Keeping RLF report even when MCG link recovery was successful with an indication.
Conclusion
In the previous sections, we have discussed preconfigured measurement gaps and have made following proposals.
Proposal 1: Enhance SCGFailureInformation for including CPAC related failures.
Proposal 2: Consider the following additional information in SCGFailureInformation for CPAC failure
· CPAC failure Indication
· Condition which is fulfilled 
· Time elapsed between condition is satisfied till SCG Failure, this could be modified timeSCGFailure 
· Time between the fulfillments of two events.
Proposal 3: There is no need for explicit reporting of candidate cell list and execution conditions in SCGFailureInformation for CPAC failure.

Proposal 4: RAN2 to discuss enhancements for SCGFailureInformationEUTRA for CPAC failure.

Proposal 5: SPCR can be applicable for both CPC and legacy PSCell change.
Proposal 6: SPCR may be reported either for all the successful PSCell change or based on configured conditions.
Proposal 7: UE can include the following information in SPCR.
· Source PSCell Information
· Target PSCell Information
· Neighbor cell measurements 
· PSCell change type
· UE location
· Random Access information
· UP interruption time.
Proposal 8: A new indicator is introduced to indicate Fast MCG link recovery failure, in RLF report.

Proposal 9: If the UE has been configured for fast MCG Link Recovery and if the recovery was not successful, UE might log the reason in the RLF report.
Proposal 10:  UE may report Location information, RA information etc. for MCG Failure Recovery to the network through one of the below options
a. Enhancements to MCGFailureInformation
b. Keeping RLF report even when MCG link recovery was successful with an indication.
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