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1	Introduction
On MR-DC for CPAC and fast MCG recovery, RAN3 achieved the following agreements at last RAN3#117-e meeting: 
MRO for CPC and CPA:
MRO for CPC and CPA based on the R17 NR-DC MRO solution
MRO for the fast MCG recovery: 
SCG fails or is deactivated when the UE attempts MCG recovery (i.e. a SCG failure/deactivation while T316 is running after MCG failure) 
the signalling delay is longer than the time the UE waits for the response (T316 expired); 
other problems are not precluded if legacy MRO mechanism cannot cope with it.
This contribution discussed the scenarios, the potential Uu and network interface impact to support the two features. The discussion is mainly focused on NR-NR DC. Inter-RAT CPAC is discussed in R3-225386 [3].
[bookmark: OLE_LINK11][bookmark: OLE_LINK8][bookmark: OLE_LINK9]2	MRO for CPAC
2.1	Scenarios
2.1.1 Failure Cases
In general, the failures happened during the following scenarios should be considered in the Rel-18 WI:
1) MN or SN triggered inter-SN CPC
2) CPA
No too late failure case. Maybe there is too late CPA execution but there is no SCG Failure at the UE side. Too early or wrong PSCell change is possible.
3) CPC initiated by SN via SRB3 without MN involvement
4) SN initiated Conditional SN Modification (CPC) without MN involvement (SRB3 is not used)

Furthermore, RAN2 has agreed to support the scenario in Rel-17.
Coexistence of CPC initiated by SN via SRB3 without MN involvement and MN triggered inter-SN CPC change
Therefore the failures happened during this scenario should be considered as well.

Proposal 1: The failures happened during the following scenarios should be considered for CPAC:
1) MN or SN triggered inter-SN CPC
2) CPA
3) CPC initiated by SN via SRB3 without MN involvement
4) SN initiated Conditional SN Modification (CPC) without MN involvement (SRB3 is not used)
5) Coexistence of CPC initiated by SN via SRB3 without MN involvement and MN triggered inter-SN CPC change

Potential scenarios for too late CPC


Figure 1 Potential cases for too late CPC
The potential scenario for too late CPAC may include the following cases:
[bookmark: OLE_LINK36][bookmark: OLE_LINK37]Case 1: the UE receives CPC configuration; an RLF occurs in the source PScell before CPC execution; there is a good candidate PSCell other than the source PSCell.
[bookmark: OLE_LINK40]
Potential scenarios for too early CPC


Figure 2 Potential scenarios for too early CPAC
The potential scenarios for too early CPAC may include the following cases:
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Case 2: the UE receives CPAC configuration; the CPAC execution fails; the source PCell/PSCell is still a good cell.
Case 3: the UE receives CPAC configuration; the CHO execution successes; an SCG failure occurs shortly after the successful CPAC; the source PCell/PSCell is still a good cell.
For CHO, the mix of failure for CHO are not considered in Rel-17 for CHO. So we think the following scenarios may not be high priority scenario to be considered in Rel-18. 
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]Case 4: the UE receives CPAC configuration; an legacy PSCell change is performed but fails; the source PCell/PSCell is still a good cell.
Case 5: the UE receives CPAC configuration; a legacy PSCell change is performed and successes; an SCG failure occurs shortly after the successful legacy PSCell change; the source PCell/PSCell is still a good cell.

Potential scenarios for CPAC to wrong PSCell



Figure 3 Potential scenarios for CPAC to wrong cell
The potential scenarios for CHO to wrong cell may include the following cases:
[bookmark: OLE_LINK41][bookmark: OLE_LINK42]Case 6: the UE receives CPAC configuration; the CPAC execution fails; there is a good PScell other than the source PScell and the previously selected target PScell.
Case 7: the UE receives CHO configuration; the CHO execution successes; a SCG failure occurs shortly after the successful CPAC; there is a good PScell other than the source PScell and the previously selected target PScell.

Proposal 2: The following too late, too early and CPAC to wrong PSCell scenarios are considered in the scope of Rel-18 WI.
Case 1: the UE receives CPC configuration; an RLF occurs in the source PScell before CPC execution; there is a good candidate PSCell other than the source PSCell.
Case 2: the UE receives CPAC configuration; the CPAC execution fails; the source PCell/PSCell is still a good cell.
Case 3: the UE receives CPAC configuration; the CHO execution successes; an SCG failure occurs shortly after the successful CPAC; the source PCell/PSCell is still a good cell.
Case 6: the UE receives CPAC configuration; the CPAC execution fails; there is a good PScell other than the source PScell and the previously selected target PScell.
Case 7: the UE receives CHO configuration; the CHO execution successes; a SCG failure occurs shortly after the successful CPAC; there is a good PScell other than the source PScell and the previously selected target PScell.

Proposal 3: The following are not high priority in the scope of Rel-18 WI.
Case 4: the UE receives CPAC configuration; an legacy PSCell change is performed but fails; the source PCell/PSCell is still a good cell.
Case 5: the UE receives CPAC configuration; a legacy PSCell change is performed and successes; an SCG failure occurs shortly after the successful legacy PSCell change; the source PCell/PSCell is still a good cell.
[bookmark: _GoBack]2.1.2 Non-Failure Cases
In order to detect the ping-pong event, UHI for MR-DC has been specified in Rel-17. UHI for CPAC is in the scope of Rel-18 WI based on RP-221825.
[bookmark: OLE_LINK5][bookmark: OLE_LINK4]- 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)
As shown above, the description in WID is quite general i.e. “MR-DC CPAC”. So UHI CPAC is in the scope. 
Also, handover ping-pong is one MRO feature as listed in TS38.300 section 15.2.2, which including failure case, unnecessary HO, ping-pong and PSCell change failure. 
Proposal 4: Support UHI for CPAC.

The MN sends the UE History Information via SN Addition Request message to the target SN. The UE Stayed Time in the PCell and source PSCell is determined at this point. However, for CPAC, the UE still stay in the MN and the source SN until RRC Reconfiguration Complete** message. 
The UE Stayed Time in the PCell and source PSCell sent to the target SN in Handover Request message is shorter than actual stayed time.
So, if the CHO preparation is made shortly after a UE attached to the source cell, the RAN misjudges that the UE has stayed in the source cell for a very short time. And the RAN may restrict the handover to source cell to reduce ping-pong handover frequency.

Proposal 5: How to correct the UE stay time in source PCell and source PSCell needs to be solved.
The solutions and specification impact e.g. whether stage 2 or stage 3 change can be discussed later. 
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]2.2	Information to be reported from the UE
For the CPAC failures, data may be collected through SCGFailureInformation. Since CPAC is similar to CHO, the data needed in SCG Failure can be also similar to the R17 CHO failure scenarios. During R17 discussions, there were some concerns from some companies about increasing the size of SCGFailureInformation by adding more data for MRO. So we have to think about minimizing the contents. The most essential information needs to be included in SCGFailureInformation.

To detect the failure types defined in TS37.340 [1], the following information are needed:
· [bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK44][bookmark: OLE_LINK45]Whether the CPAC is executed
· The timer from CPAC execution to SCG failure
RAN2 needs to decide whether the existing timer in SCGFailureInformation is from CPAC configuration to failure or from CPAC execution to failure if used for CPAC procedure. 
If the latter, no new timer is needed. The timer may indicate that the CPAC is executed implicitly. 
· Failure PSCell ID
· Previous PSCell ID
The Failure PSCell ID and Previous PSCell ID have been included in SCGFailureInformation in Rel-17.
Observation 1: Timer from CPC execution to failure needs to be reported from the UE. It should be decided by RAN2 whether to define a new timer or reuse the timeSCGFailure.

For optimization purpose, the following information has been reported from the UE for CHO:
· [bookmark: OLE_LINK46][bookmark: OLE_LINK47]Candidate cell list 
· CPC candidate indicator in MR, other candidate PSCell list not in UE measurement.
· [bookmark: OLE_LINK25][bookmark: OLE_LINK26]Execution condition(s) 
· Execution condition(s) fulfilled
· Time between two fulfilled events
· First triggered event
· CHO indication

For CPAC, the MN always has the UE context. So the MN can save the candidate cell list and CPAC execution conditions. The MN can send the info to the relevant SN if needed. So the two information are not needed to be reported from the UE.
CPAC indication is not needed because the RAN can get this information from the timer from CPAC execution to the failure.

Only those information which the network cannot know needs to be reported. E.g. 
· [bookmark: OLE_LINK31]The CPAC execution condition(s) fulfilled 
· Timer between the fulfill of the two events

Observation 2: The following information needs to be reported from the UE. 
· The CPAC execution condition(s) fulfilled 
· Timer between the fulfill of the two events

RAN3 should inform RAN2 about the information which needs to be reported from the UE. 
Proposal 6: Send LS to RAN2 about the information needs to be reported from the UE.

2.3	Network Interface Impact
In Rel-17, the MN decides the node which bring the problem and sends SCG Failure Information Report to the node for Rel-17 UE. If the problem is not brought by the MN, it could be the source SN (for too early and wrong PSCell change) or the last serving SN (too late) which bring the problem.

For CPAC, it is possible that the candidate target SN bring the failure. E.g. the MN or the source SN recommends a candidate PSCell, the target SN doesn’t select the candidate PSCell. After SCG failure, it is found that this candidate cell is a suitable candidate.

Observation 3: The candidate target SN may be the node which bring the SCG failure. 

RAN3 needs to discuss which message is used from the MN to the candidate target SN and the information in this message.

Proposal 7: It is proposed RAN3 to discuss which message is used from the MN to the candidate target SN and the information in this message.

For the failure shortly after SN initiated inter-SN CPC success, the source SN may have released the UE context. So CPC candidate cell list and CPC execution condition(s) are needed in the message from the MN to the source SN.

Proposal 8: Include CPC candidate cell list and CPC execution condition(s) to the message from the MN to the source SN.

2	MRO for Fast MCG Failure Recovery
Two scenarios for fast MCG failure recovery has been agreed at last meeting. Other problems are not precluded if legacy MRO mechanism cannot cope with it.
SCG fails or is deactivated when the UE attempts MCG recovery (i.e. a SCG failure/deactivation while T316 is running after MCG failure) 
the signalling delay is longer than the time the UE waits for the response (T316 expired); 
In order to let the source NG-RAN node to detect the reason of MCG failure, the following information are needed:
· MCG failure indication
· The PCell where MCG failure happened
· The PSCell where SCG failure happened
· The timer from MCG failure to SCG failure
· SCG status
· T316 Status
The failed PCell ID is already included in the RLF Report. It could be used to indicate the   identity of the PCell where MCG failure happened. 
Proposal 9: The following information are needed from the UE for MCG failure reason detection.
· MCG failure indication
· The PCell where MCG failure happened
· The PSCell where SCG failure happened
· The timer from MCG failure to SCG failure
· SCG status
· T316 Status
Proposal 10: Include the above information for MCG failure reason detection in the LS to RAN2.

3	Conclusion
This contribution discussed SON for CPAC and MCG failure recovery. We have the following observation and proposals. A draft LS to RAN2 and the TP for TS38.423 are provided in the Annex.
MRO for CPAC:
Proposal 1: The failures happened during the following scenarios should be considered for CPAC:
1) MN or SN triggered inter-SN CPC
2) CPA
3) CPC initiated by SN via SRB3 without MN involvement
4) SN initiated Conditional SN Modification (CPC) without MN involvement (SRB3 is not used)
5) Coexistence of CPC initiated by SN via SRB3 without MN involvement and MN triggered inter-SN CPC change
Proposal 2: The following too late, too early and CPAC to wrong PSCell scenarios are considered in the scope of Rel-18 WI.
Case 1: the UE receives CPC configuration; an RLF occurs in the source PScell before CPC execution; there is a good candidate PSCell other than the source PSCell.
Case 2: the UE receives CPAC configuration; the CPAC execution fails; the source PCell/PSCell is still a good cell.
Case 3: the UE receives CPAC configuration; the CHO execution successes; an SCG failure occurs shortly after the successful CPAC; the source PCell/PSCell is still a good cell.
Case 6: the UE receives CPAC configuration; the CPAC execution fails; there is a good PScell other than the source PScell and the previously selected target PScell.
Case 7: the UE receives CHO configuration; the CHO execution successes; a SCG failure occurs shortly after the successful CPAC; there is a good PScell other than the source PScell and the previously selected target PScell.

Proposal 3: The following are not high priority in the scope of Rel-18 WI.
Case 4: the UE receives CPAC configuration; an legacy PSCell change is performed but fails; the source PCell/PSCell is still a good cell.
Case 5: the UE receives CPAC configuration; a legacy PSCell change is performed and successes; an SCG failure occurs shortly after the successful legacy PSCell change; the source PCell/PSCell is still a good cell.
Proposal 4: Support UHI for CPAC.
Proposal 5: How to correct the UE stay time in source PCell and source PSCell needs to be solved.

Observation 1: Timer from CPC execution to failure needs to be reported from the UE. It should be decided by RAN2 whether to define a new timer or reuse the timeSCGFailure.
Observation 2: The following information needs to be reported from the UE. 
· The CPAC execution condition(s) fulfilled 
· Timer between the fulfill of the two events
Proposal 6: Send LS to RAN2 about the information needs to be reported from the UE.
Proposal 7: It is proposed RAN3 to discuss which message is used from the MN to the candidate target SN and the information in this message.
Proposal 8: Include CPC candidate cell list and CPC execution condition(s) to the message from the MN to the source SN.
Proposal 9: The following information are needed from the UE for MCG failure reason detection.
· MCG failure indication
· The PCell where MCG failure happened
· The PSCell where SCG failure happened
· The timer from MCG failure to SCG failure
· SCG status
· T316 Status
· Proposal 10: Include the above information for MCG failure reason detection in the LS to RAN2.
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1. Overall Description:
RAN3 discussed the solution for the optimization of CPAC failure and MCG failure recovery for MRO. 
For CPAC failure analysis, RAN3 agreed it is beneficial for the RAN to receive the list of information from the UE as shown below:
· The CPAC execution condition(s) fulfilled 
· Timer between the fulfill of the two events

For MCG failure reason detection, RAN3 agreed it is beneficial for the RAN to receive the following information from the UE:
· MCG failure indication
· The PCell where MCG failure happened
· The PSCell where SCG failure happened
· The timer from MCG failure to SCG failure
· SCG status
· T316 Status
2. Actions:

To RAN2:
ACTION: RAN3 respectfully asks RAN2 to take the above into account, to confirm the information that should be reported from the UE and define the reporting mechanism if needed. 

3. Date of Next TSG-RAN3 Meetings:
TSG-RAN3 Meeting #118	    14th Nov. - 18th Nov.   2022	      
TSG-RAN3 Meeting #119	    27th Feb. – 3rd Mar.   2023	      


Annex 2: TP for TS38.423
[bookmark: _Toc98868245]9.1.2.29	SCG FAILURE INFORMATION REPORT
This message is sent by M-NG-RAN node to S-NG-RAN node to report a PSCell change failure event.
[bookmark: _Hlk98879224]Direction: M-NG-RAN node   S-NG-RAN node .
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the M-NG-RAN node.
	YES
	ignore

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the S-NG-RAN node.
	YES
	ignore

	Source PSCell CGI
	O
	
	Global NG-RAN Cell Identity
9.2.2.27 

	NG-RAN CGI of source PSCell for PSCell change procedure
	YES
	ignore

	Failed PSCell CGI
	O
	
	Global NG-RAN Cell Identity
9.2.2.27
	NG-RAN CGI of PSCell where SCG failure occurs for PSCell change procedure
	YES
	ignore

	SCG Failure Report Container
	M
	
	OCTET STRING
	The SCGFailureInformation message or the SCGFailureInformationEUTRA message as defined in TS 38.331 [10] or the SCGFailureInformation message or the SCGFailureInformationNR message as defined in TS 36.331 [14]
	YES
	ignore

	SN Mobility Information
	O
	
	BIT STRING (SIZE (32))
	Information related to the PSCell change. It’s provided by S-NG-RAN node in order to enable later analysis of the conditions that led to wrong PSCell change.
	YES
	ignore

	CPAC Configuration
	O
	
	9.2.2.xx
	
	YES
	ignore




[bookmark: _Toc98868399]9.2.2.xx	CPAC Configuration
This IE contains the CPC or CPA configuration information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CPAC Candidate Cell List
	
	1
	
	

	>CPAC Candidate Cell Item
	
	1 .. <maxnoofPCellsinCPAC>
	
	

	>>CPAC Candidate Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27
	

	>>CPAC Execution Condition List
	
	1
	
	

	>>>CPAC Execution Condition Item
	
	1 .. <maxnoofCPACexecutioncond>
	
	

	>>>>MeasObject Container
	M
	
	OCTET STRING
	MeasObjectToAddMod contained in the RRCReconfiguration message (TS 38.331 [10]), which is configured for the CPAC candidate cell

	>>>>ReportConfig Container
	M
	
	OCTET STRING
	ReportConfigToAddMod contained in the RRCReconfiguration message (TS 38.331 [10]), which is configured for the CPAC candidate cell






	Range bound
	Explanation

	maxnoofPSCellsinCPAC
	Maximum no. cells that can be prepared for a conditional handover. Value is 8.

	maxnoofCPACexecutioncond
	Maximum no. execution conditions for a conditional handover. Value is 2.
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