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Introduction

	Agreements RAN2#120
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).


FFS:
For CPAC MRO, information to differentiate CAPC from conventional SCG failure is needed (ffs by implicit or explicit indication).

In the contribution, we will discuss the MRO for CPAC relevant enhancements with consideration on above agreements and ffs issues. 
Discussion

	RAN3 agreed CPAC MRO scenarios

Not consider too late CPA.

CPA Execution to wrong PSCell will be considered, e.g. UE receives CPA configuration and CPA execution condition is satisfied, CPA execution fails or an SCG failure occurs shortly after a successful CPA execution; a suitable PSCell different with target PSCell is found based on the measurements reported from the UE.

Too Late CPC Execution, Too Early CPC Execution and CPC Execution to wrong PSCell will be considered: 

-
Too Late CPC Execution: UE receives CPC configuration, while a SCG failure occurs before CPC execution condition is satisfied; a suitable PSCell different with source PSCell is found based on the measurements reported for the UE.

-
Too Early CPC Execution: UE receives CPC configuration and CPC execution condition is satisfied, CPC execution fails or an SCG failure occurs shortly after a successful CPC execution; source PSCell is still the suitable PSCell based on the measurements reported from the UE.

-
CPC Execution to wrong PSCell: UE receives CPC configuration and CPC execution condition is satisfied, CPC execution fails or an SCG failure occurs shortly after a successful CPC execution; a suitable PSCell different with source PSCell or target PSCell is found based on the measurements reported from the UE.

For MRO for CPAC, deprioritize Case i/ii/iii/iv:

-
Case i: mixed scenarios of legacy PA and CPA, i.e. UE receives CPA configuration, a legacy PSCell addition is performed but fails, or a legacy PSCell addition is performed and succeeds but an SCG failure occurs shortly after the successful legacy PSCell addition.

-
Case ii: mixed scenarios of legacy PC and CPC, i.e. UE receives CPC configuration, a legacy PSCell change is performed but fails, or a legacy PSCell change is performed and succeeds but an SCG failure occurs shortly after the successful legacy PSCell change.

-
Case iii: MCG RLF or handover failure or CHO execution failure before CPA/CPC execution.

-
Case iv: CHO-CPC coexistence scenarios with low priority.

Too Early CPA Execution will be considered. FFS on the naming


Listed above is RAN3 agreed CPAC MRO scenarios, and the one agreed for study with higher priority is highlighted in yellow. Different MRO scenarios are identified separately for CPA and CPC. For CPA only too early CPA execution and CPA to wrong PSCell execution will be considered. For CPC, too wrong/too early CPC execution and CPC to wrong PSCell will all be considered.
Observation 1: RAN3 agreed MRO scenarios for CPA and CPC is different, which includes below cases:

CPC: too early/too late CPC execution and CPC execution to wrong PSCell
CPA: too early CPA execution and CPA execution to wrong PSCell
Similar to legacy MRO, to assist NW to perform root analysis of above identified scenarios, the time elapsed since CPAC execution until SCG failure and the latest radio measurement results, also the PSCell identity selected for CPAC execution is beneficial. For example, the latest radio measurement results is used to help determine whether selected PSCell for execution is still a suitable cell target. And the time elapse since execution to failure is to provide time information for determine the execution timing is appropriate or not.  Also to allow differentiation between CPA and CPC, the CPA and CPC type information can also be included for reporting. 

Observation 2: Time elapsed since CPAC execution until SCG failure, the latest radio measurement results, the PSCell identity selected for CPAC execution as well as CPAC type information is beneficial for NW to perform root cause analysis and differentiate different scenarios.

It has been agreed in RAN2 that SCGFailureInformtion is considered for CPAC MRO. In R17, below assisting information have been introduced to assist SCG failure in SCGFailureInformation message in case of PSCell change failure:

failedPSCellId : the physical cell identity and carrier frequency of the failed PSCell ;

previousPSCellId: the physical cell identity and carrier frequency of the source PSCell ;

timeSCGFailure: the elapsed time since reception of the last RRCReconfiguration message including the reconfigurationWithSync for the SCG until declaring the SCG failure; 
perRAInfoList in case failureType is synchReconfigFailureSCG or randomAccessProblem while T304 was running
It can be observed that failedPSCellId, previousPSCellId can be reused for the same purpose in CPAC MRO. Op top of that UE will also include the cell measurement results on frequencies configured by MN and/or SN in measResultFreqList and measResultSCG-Failure, which can be used to indicate the latest radio measurements results. Since current specs only consider PSCell change failure, which doesn’t include CPA failure case. 

Observation 3:Assisting information (e.g., failedPSCellId) for SCG failure MRO defined in R17 can be reused for CPAC MRO while current specs doesn’t support logging of assistance information for CPA.
Therefore it is propose to agree on below proposal:
Proposal 1: For CPA failure, UE includes below information in SCGFailureInformation: 

failedPSCellId : the physical cell identity and carrier frequency of the failed PSCell ;
Based on above we still need to include CPA and CPC type information and Time elapsed since CPAC execution until SCG failure. Different from other required information discussed, there are different methods to include CPAC type and CPAC execution time relevant information in SCGFailureInformation message, and further discussion is needed. 

Proposal 2: For CPAC failure, UE includes below information in SCGFailureInformation, FFS details
CPA and CPC type information
Time elapsed from CPAC execution to SCG failure
failureType is included in SCGFailureInformation to help identify the failure cause of SCG failure. To allow indicating the CAP and CPC failure type, we can either introduce new indication or reuse failureType. Considering there are still three spare bits, to use it for extension is more straightforward. Therefore, it is suggested to use the spare bits in failureType to indicate CPA and CPC failure type

Proposal 2a: spare bits in failureType is used to indicate CPA and CPC failure type. 

Another issue would be how to indicate the elapsed time since CAPC execution to SCG failure, this time information can be indicated either by introducing a new timer or by modify the definition of exiting timer timeSinceFailure for CPAC.  Similar to the discussion on time since CHO execution to radio link failure, if type information can be explicitly included for NW to know the SCGFailureInformation received is for CPAC then reuse timeSCGFailure is simpler. Based on analysis it is proposed that:

Proposal 2b: timeSCGFailure is modified to present elapsed time from CPAC execution to SCG failure when failureType indicates CPA/CPC failure type
Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 
Observation 1: RAN3 agreed MRO scenarios for CPA and CPC is different, which includes below cases:

CPC: too early/too late CPC execution and CPC execution to wrong PSCell
CPA: too early CPA execution and CPA execution to wrong PSCell
Observation 2: Time elapsed since CPAC execution until SCG failure, the latest radio measurement results, the PSCell identity selected for CPAC execution as well as CPAC type information is beneficial for NW to perform root cause analysis and differentiate different scenarios.

Observation 3:Assisting information (e.g., failedPSCellId) for SCG failure MRO defined in R17 can be reused for CPAC MRO while current specs doesn’t support logging of assistance information for CPA.

Proposal 1: For CPA failure, UE includes below information in SCGFailureInformation: 

failedPSCellId : the physical cell identity and carrier frequency of the failed PSCell ;
Proposal 2: For CPAC failure, UE includes below information in SCGFailureInformation, FFS details
CPA and CPC type information
Time elapsed from CPAC execution to SCG failure
Proposal 2a: spare bits in failureType is used to indicate CPA and CPC failure type. 

Proposal 2b: timeSCGFailure is modified to present elapsed time from CPAC execution to SCG failure when failureType indicates CPA/CPC failure type
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