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Introduction
There are some issues in WID [1] has no specific item section, such as CPAC and SCG failure in MR-DC. Therefore in this contribution, we intend to discuss these issues.
Discussion
MRO enhancement of CPAC
In R17, we have discussed mobility enhancement for CHO and DAPS HO. The discussion mainly focused on scenarios, report information and signaling. Considering mobility enhancement for R18 CPAC, we could take R17 CHO study as baseline, and discuss the scenarios, report information and signaling for CPAC.
Proposal 1: RAN2 to take R17 CHO related MRO study as baseline to start the MRO discussion of R18 CPAC.
· Scenarios
Related to scenarios, we give the following table summarizes possible CPAC scenarios:
· too late CPAC
· too early CPAC
· CPAC to wrong cell
	Scenarios
	Sub-Scenarios
	Description

	too late CPC
	a-1
	1） UE receives CPC config
2） PSCell RLF occurs during CPC evaluation
3） Send SCG failure information to MN
4） MN:
4-1 Send RRCReconfiguration to UE
4-2 Send RRCRelease to UE
4-3 MN do nothing, UE keeps SCG suspend

	too early CPC
	a-2
	1） UE receives CPC config
2） CPC evaluation condition fulfilled, trigger CPC
3） CPC failure
4） Send SCG failure information to MN
5） MN:
5-1 Send RRCReconfiguration to UE, UE executes PSCell change, return to source PSCell
5-2 Send RRCRelease to UE
5-3 MN do nothing, UE keeps SCG suspend

	
	a-3
	1） UE receives CPC config
2） CPC evaluation condition fulfilled, trigger CPC
3） CPC execution succeed but RLF occurs in target PSCell shortly after CPC execution
4） Send SCG failure information to MN
5） MN:
5-1 Send RRCReconfiguration to UE, UE execute PSCell change, return to source PSCell
5-2 Send RRCRelease to UE
5-3 MN do nothing, UE keeps SCG suspend

	CPC to wrong cell
	a-4
	1） UE receives CPC config
2） CPC evaluation condition fulfilled, trigger CPC
3） CPC failure
4） Send SCG failure information to MN
5） MN:
5-1 Send RRCReconfiguration to UE, UE execute PSCell change, to other PSCell
5-2 Send RRCRelease to UE
5-3 MN do nothing, UE keeps SCG suspend

	
	a-5
	1） UE receives CPC config
2） CPC evaluation condition fulfilled, trigger CPC
3） CPC execution succeed but RLF occurs in target PSCell shortly after CPC execution
4） Send SCG failure information to MN
5） MN:
5-1 Send RRCReconfiguration to UE, UE execute PSCell change, to other PSCell
5-2 Send RRCRelease to UE
5-3 MN do nothing, UE keeps SCG suspend

	too early CPA
	b-1
	1） UE receives CPA config
2） CPA condition fulfilled, trigger CPA but failure
3） Send SCG failure information to MN
4） MN:
4-1 No suitable PSCell is selected
4-2 Send RRCRelease to UE
4-3 MN do nothing, UE keeps SCG suspend

	
	b-2
	1） UE receives CPA config
2） CPA condition fulfilled, trigger CPA
3） CPA execution succeeds but RLF occurs in target PSCell shortly after CPA execution
4） Send SCG failure information to MN
5） MN:
4-1 No suitable PSCell is selected
4-2 Send RRCRelease to UE
4-3 MN do nothing, UE keeps SCG suspend

	CPA to wrong cell
	b-3
	1） UE receives CPA config
2） CPA condition fulfilled, trigger CPA but failure
3） Send SCG failure information to MN
4） MN:
4-1 Send RRCReconfiguration to UE, UE execute PSCell change, to other PSCell
4-2 Send RRCRelease to UE
4-3 MN do nothing, UE keeps SCG suspend

	
	b-4
	1） UE receives CPA config
2） CPA condition fulfilled, trigger CPA
3） CPA execution succeeds but RLF occurs in target PSCell shortly after CPA execution
4） Send SCG failure information to MN
5） MN:
4-1 Send RRCReconfiguration to UE, UE execute PSCell change, to other PSCell
4-2 Send RRCRelease to UE
4-3 MN do nothing, UE keeps SCG suspend

	mixed scenarios
	c-1/c-2
	1） UE receives CPA/CPC config
2） UE receives legacy HO command, and HOF occurs during CPA/CPC evaluation
3） trigger reestablishment

	
	c-3/c-4
	1） UE receives CPA/CPC config
2） UE receives legacy PSCell addition/PSCell change command during CPA/CPC evaluation, and PSCell addition/PSCell change failure occurs
3） Send SCG failure information to MN
4） MN:
4-1 Send RRCReconfiguration to UE
4-2 Send RRCRelease to UE
4-3 MN do nothing, UE keeps SCG suspend

	
	c-5
	1） UE receives CPA config
2） UE occurs RLF before CPA condition fullfilled
3） trigger reestablishment



RAN2 could focus on the basic scenarios firstly, then discuss the mix scenarios if time allows.
Proposal 2: RAN2 focuses on the basic scenarios firstly, then discuss the mixed scenarios if time allows.
· Report information for CPAC
The existing CPAC can be divided into the following types:
· R16 intra-SN CPC without MN involvement
· R17 CPA
· R17 MN initiated inter-SN CPC
· R17 SN initiated inter-SN CPC
For R16 intra-SN CPC without MN involvement, when the SCG failure occurs, the UE reports the SCG failure information message to MN as legacy SCG failure. At this time, MN does not know that UE is configured with CPC configuration by SN, the UE may need to report the CPC related configuration such as CPC execution conditions to the MN to inform MN that this failure is intra-SN CPC failure. For CPA and MN/SN initiated inter-SN CPC, the MN has stored CPAC related context as the CPAC configuration is assembled and sent by MN. Thus, compared with R16 intra-SN CPC without MN involvement, in this case, CPAC configuration information will not need to be reported by UE to the MN. In addition, for all CPAC type, the case of CPAC execution succeeds but RLF occurs in target PSCell shortly after CPAC execution needs to be considered as source SN could release the UE context information after UE accesses target PSCell successfully.
Proposal 3: RAN2 to discuss which type of CPAC need to be considered for MRO and which information should be reported by UE.
· R16 intra-SN CPC without MN involvement
· R17 CPA
· R17 MN initiated inter-SN CPC
· R17 SN initiated inter-SN CPC
· Signalling 
In R17, the UE will record the CHO related failure information in RLF report. For R18 CPAC, we consider the following three signalling methods to report CPAC related failure information to network.
· SCG failure information message
· Introduce new RRC message
· Introduce new SCG RLF report
When UE reports the CPAC related failure information in SCG failure information message, if there are a lot of information need to be reported, the SCG failure information is heavy which will affect the rapid SCG failure information report, this may cause the SCG to recover the RRC connection slowly. If the UE reports the CPAC related failure information in new SCG RLF report, MN and/or SN could have released the UE context information when receiving the SCG RLF report, it will need to report more information to MN and/or SN, which introduce the complexity issue. In a compromise way, we also could introduce new RRC message to report CPAC failure information to MN before UE context information release. 
Proposal 4: RAN2 to discuss which signalling method to be used for CPAC related failure information reporting.
· SCG failure information message
· Introduce new RRC message
· Introduce new SCG RLF report
MRO for MR-DC SCG failure
MR-DC SCG failure without CPAC
[bookmark: OLE_LINK23]The MRO for MR-DC SCG failure in NR-DC scenario has been supported in R17, and the enhanced parameters are all added in the SCGFailureInformation message in TS38.331. In RAN#96, it is agreed to include the MRO for MR-DC SCG failure scenario in R18 as R17 leftover.
For NR-DC scenario, the enhanced parameters in SCGFailureInformation message in TS38.331 [2] include:
	Parameter
	IE/value & condition

	failedPSCellId and previousPSCellId
	Frequency and PCI

	timeSCGFailure
	0-1023

	perRAInfoList 
	Only can be included if failureType is set to synchReconfigFailureSCG, or is set to randomAccessProblem while T304 is running

	failureType 
	Reuse current R16/17 parameter


The scenarios of MR-DC include NG-EN-DC, EN-DC, NE-DC. Since the parameters used for SCG failure optimization should be reported to the MN, the NG-EN-DC, EN-DC scenarios may have impact on TS36.331, and the NE-DC scenario may have impact on TS38.331. To reduce the impact on LTE specification, or to only enhance the NG-RAN node for MRO, it is necessary to consider which MR-DC scenarios should be included in the R18 SCG failure MRO scope.
Proposal 5: RAN2 to identify the MR-DC scenarios for which to perform the SCG failure related information report in R18.
For the identified scenarios, another thing needs to be decided is that whether the parameters reported in NR-DC scenario can be the baseline for other MR-DC scenarios.
Proposal 6: Identify whether the 5 information requested by RAN3 LS ‎ R3-211332 are all needed for MR-DC scenarios other than NR-DC.
In R17 discussion, it is concerned that whether the SCGFailureInformation message is appropriate to transmit the parameters for SCG MRO purpose. The usage of SCG failure report related messages is to request the network to resume the data transmission by a second link as soon as possible. Some companies thought that SON related UE stored measurements are not needed immediately after a failure and thus the mandatory messages’ (SCGFailureInformation, SCGFailureInformationNR, SCGFailureInformationEUTRA) size should not be increased for the SON purposes [3]. In the end of R17 discussion, it is compromise to use the SCGFailureInformation message for NR-DC scenario. Therefore, it is necessary to consider whether the SCG failure report related messages can still be used for transmitting the parameters for MRO purpose for other MR-DC scenarios, or other messages should be used.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 7: Identify whether the SCG failure report related messages can be used for transmitting the parameters for MRO purpose in MR-DC scenarios other than NR-DC scenario.
NR-DC CPAC failure 
For CPAC failure relevant MRO, It is agreed in lasting meeting that RAN2 prioritize the discussion on NR-DC scenario. Since in R17, for the NR-DC scenario the SCGFailureInformation message is used to carry the related information, we also assume that for CPAC failure report the same message is used.
According to our experience of R17 MRO for CHO, the main issue is how to store CHO candidate cell list and the execution conditions. As for CPA/CPC, we may face the same issue on how to store the candidate PSCell list and the execution conditions.
Observation 3: For MRO for CPA/CPC, the main issue is how to store the candidate PSCell list and the execution conditions.
In R17 MRO for CHO, CHO candidate cell list and execution conditions are kept by the network and the UE for different cases. But in the case of MRO for CPC/CPA, MN keeps the entire UE context, the candidate PSCell list and the execution conditions when receiving SCG failure information message from Uu interface. Therefore, it is not needed for UE to keep and report the specific CPAC candidate cell list and the execution conditions to network.
Proposal 8: It is not needed for the UE to keep and report the CPAC specific candidate PSCell list and the execution conditions to the network, since the MN keeps all the UE contexts when receiving SCG failure information message from UE.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we propose:
For MRO enhancement of CPAC
Proposal 1: RAN2 to take R17 CHO related MRO study as baseline to start the MRO discussion of R18 CPAC.
Proposal 2: RAN2 focuses on the basic scenarios firstly, then discuss the mixed scenarios if time allows.
Proposal 3: RAN2 to discuss which type of CPAC need to be considered for MRO and which information should be reported by UE.
· R16 intra-SN CPC without MN involvement
· R17 CPA
· R17 MN initiated inter-SN CPC
· R17 SN initiated inter-SN CPC
Proposal 4: RAN2 to discuss which signalling method to be used for CPAC related failure information reporting.
· SCG failure information message
· Introduce new RRC message
· Introduce new SCG RLF report
For MR-DC SCG failure
Proposal 5: RAN2 to identify the MR-DC scenarios for which to perform the SCG failure related information report in R18.
Proposal 6: Identify whether the 5 information requested by RAN3 LS ‎ R3-211332 are all needed for MR-DC scenarios other than NR-DC.
Proposal 7: Identify whether the SCG failure report related messages can be used for transmitting the parameters for MRO purpose in MR-DC scenarios other than NR-DC scenario.
Proposal 8: It is not needed for the UE to keep and report the CPAC specific candidate PSCell list and the execution conditions to the network, since the MN keeps all the UE contexts when receiving SCG failure information message from UE.
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