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1	Introduction
On MR-DC for CPAC and fast MCG recovery, RAN3 has achieved some agreements at previous meetings. This contribution continued the discussion on the specification impacts to support the two features. The discussion mainly focused on NR-NR DC. Inter-RAT CPAC can be discussed after the NR-NR DC solution is clear.

[bookmark: OLE_LINK11][bookmark: OLE_LINK8][bookmark: OLE_LINK9]2	MRO for CPAC
The agreements achieved at RAN3#117-e and RAN3#117bis-e meeting:
MRO for CPC and CPA:
MRO for CPC and CPA based on the R17 NR-DC MRO solution
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.
[bookmark: OLE_LINK6]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.

The agreements achieved at RAN3#118 meeting:
MRO for CPC and CPA:
Too Early CPA Execution will be considered. FFS on the naming

The agreements achieved at RAN3#119 meeting:
Naming for too early CPA execution? No need to rename.
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]Update the definition to wrong PSCell change/addition should be splitting to sub cases: 1) the wrong candidate cell comes from the cell in the list provided by the initiating node or 2) the wrong candidate cell is selected by the target node.
Information available in the network nodes should not be included in the SCGFailureInformation.
Reusing R17 signalling mechanism to report CPA/CPC failure/ related information over Xn from MN to source SN or last serving SN.
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.

The agreements achieved at RAN3#119bis-e meeting:
Definitions of MRO events for CPAC will be introduced in TS 37.340 in a new chapter (based on [1226], CPA needs to be added).
During CPAC configuration, the value of the Time Stay IE for the source PSCell UHI, sent in S-NODE ADDITION REQUEST message, does not reflect the exact time the UE stayed in the source PSCell. 
Support CPAC UHI?

2.1	Scenarios 
So far, the following scenarios have been agreed on MRO for CPAC:
CPA Execution to wrong PSCell
Too Early CPA Execution, 

Too Late CPC Execution,
Too Early CPC Execution
CPC Execution to wrong PSCell: 
1) the wrong candidate cell comes from the cell in the list provided by the initiating node or 
2) the wrong candidate cell is selected by the target node

RAN3 has informed RAN2 on the agreed scenarios on CPAC at RAN3#117bis meeting. And RAN2 has the following conclusion at RAN#120 meeting:
o	RAN2 confirms the CPA/CPC scenarios agreed by RAN3 and will discuss corresponding UE impacts.
Since RAN3 has agreed new scenarios (Too early CPA execution and two sub-cases for CPC Execution to wrong PSCell), it is better to let RAN2 know the full set of scenarios in order to keep align in RAN2 and RAN3.
Proposal 1: Include the Too Early CPA Execution scenario and the two sub cases for CPC Execution to wrong PSCell in the LS to RAN2. 

2.3	Network Interface Impact
[bookmark: OLE_LINK26][bookmark: OLE_LINK29]The TP with failure definitions for MRO for CPAC has been agreed at last RAN3 meeting. For the wrong candidate cell selected by the target node, the MN should report the CPA/CPC failure related information over Xn from the MN to the (candidate) target SN. Currently in stage 2, there is description on the signalling from MN to the source SN or the last serving SN. The description on signalling from MN to the (candidate) target SN should be added. A TP is included in Annex 1.

[bookmark: OLE_LINK34][bookmark: OLE_LINK35]Proposal 2: Agree the TP for TS37.340 in ANNEX 1.

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.

At last RAN3 meeting, it was agreed that the wrong candidate cell comes from the cell in the list provided by the initiating node or the wrong candidate cell is selected by the target node. So for CPAC, the problem may be brought by the target SN or the candidate target SN. 
In this case, the SCG Failure Information Report procedure can be used from the MN to the (candidate) target SN.
Proposal 3: The SCG Failure Information Report procedure is used from the MN to the (candidate) target SN.

In order to make the candidate target SN to decide the cause of the failure and makes the corresponding optimisaiton, the following information are needed:
· Suitable PSCell ID
· The candidate PSCell list recommended by the initiating node
· The candidate PSCell list accepted by the (candidate) target
The MN can transmit the candidate PSCell list accepted by the (candidate) target to the (candidate) target SN. Alternatively, the MN includes an indication in the list of candidate PSCells recommended by the initiating node. The indication indicates that a candidate PSCell is accepted by the (candidate) target.

[bookmark: OLE_LINK27][bookmark: OLE_LINK28]Proposal 4: Include the following information in the SCG Failure Information Report procedure from the MN to the (candidate) target SN:
· Suitable PSCell ID
· The candidate PSCell list recommended by the initiating node, indication that the (candidate) target accepted.

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 5: Include CPC candidate cell list and CPC execution condition(s) to the message from the MN to the source SN.
2.4	UHI for CPAC
At last RAN3 meeting, there was the following agreement on UHI for CPAC:
During CPAC configuration, the value of the Time Stay IE for the source PSCell UHI, sent in S-NODE ADDITION REQUEST message, does not reflect the exact time the UE stayed in the source PSCell.
Support CPAC UHI?
It is open on how to support CPAC UHI.
Firstly, UHI for CPAC is in the scope of Rel-18 WI based on RP-221825 as shown below:
[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)
· … 
There are two solutions to solve the problem:
[bookmark: OLE_LINK7][bookmark: OLE_LINK12]Solution 1: 
The MN can send the latest UE History Information to the target SN via SN Reconfiguration Complete message (step 7 in Figure 10.5.2-3 in TS38.300). Since the MN has received the latest SCG UHI from the source SN via SN Release Request Acknowledge message (step 6b in Figure 10.5.2-3).
Solution 2: 
The target SN updates the UE stay time in the Source PSCell and the correlation when receiving SN Reconfiguration Complete message. i.e. add the following in stage 2.
When the target SN receives the SCG UHI from the MN via SN Addition Request message for CPC, the target SN updates the time UE stayed in cell of the latest PSCell entry (i.e. the source PSCell) when the UE successfully accesses to a candidate cell of the target SN. The updated value of the time UE stayed in the latest PSCell is equal to the value received from the MN via the SN Addition Request message plus the time from receiving SN Addition Request message from the MN to receiving SN Reconfiguration Complete from the MN.
For CHO, the stage 2 based solution has been agreed. There are two reasons to select the stage 2 solution:
· SN Status message is optional for CHO. 
· The source MN needs to get the latest SCG UHI before triggering a handover via query or subscription mechanism. 
For CPAC, the MN doesn’t need to query the source SN. Because the MN will get the latest SCG UHI in SN Release Request Acknowledge message. And SN Reconfiguration Complete message needs to be sent to the target SN anyway. SN Reconfiguration Complete message is mandatory. So Solution 1 is preferred.

Proposal 6: It is proposed for RAN3 to decide Solution 1 or Solution 2. Solution 1 is preferred.

At last RAN3 meeting, a comprised way forward proposed by the moderator is to agree the Solution 2. One company is not ready to accept it. The main argument is that the information may not be further propagated. 
In our view, there is no principle/criteria in RAN3 that only information which need to be transmitted over interface can be described in stage 2. We think for some functionality which is not in stage 3 and which is not implementation specific, it should be captured in stage 2. 

For UHI, in all cases so far (except CHO and CPAC), one node will directly use the received UE History Information. Two exceptional case are CHO and CPAC. For CHO, the text to stage 2 has been agreed in Rel-17. But in CPAC case, directly use it without updating may mis-judge a ping-pong event. The mis-judgement may have impact on OAM PM statistic on Ping-Pong. 
The overall UE History Information handling has been captured in stage 2. Adding this part will make the feature complete.
Therefore, we propose to agree the stage 2 TP if Solution 1 cannot be agreed.
Proposal 7: Agree Stage 2 solution if Solution 1 cannot be agreed.

2	MRO for Fast MCG Failure Recovery
Two scenarios for fast MCG failure recovery has been agreed at RAN3#117-e. Other problems are not precluded if legacy MRO mechanism cannot cope with it.
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.
No agreement can be achieved at RAN3#117bis-e meeting.

A minimum set of parameters reported from the UE has been agreed at last RAN3#118 meeting:
[bookmark: OLE_LINK13]It is beneficial for the UE to report at least the cause of the fast MCG recovery failure (at least T316 expiry, SCG failure) and also, if the problem is SCG failure, the SCG failure type (at least t310-Expiry, randomAccessProblem, rlc-MaxNumRetx).

Agreement achieved at RAN3#119 meeting:
Sub-Case b1/Sub-Case b2 would not be considered for MRO for fast MCG recovery failure.
It is beneficial for the UE to report at least PSCell where SCG failure happened, the cause of the fast MCG recovery failure (at least T316 expiry, SCG failure, SCG was deactivated or other cases that SCG is not available), and also if the problem is SCG failure, the SCG failure type (at least t310-Expiry, randomAccessProblem, rlc-MaxNumRetx).

Agreement achieved at RAN3#119bis-e meeting:
Case f1, where the SCG fails or is deactivated yet before the UE sends the MCGFailureInformation is to be addressed. 
Scenario ‘a’ is redefined: SCG fails when the UE is undergoing fast MCG recovery (i.e. SCG failure happens while T316 is running).

Some scenarios are kept open e.g. case c, d, e, f. 
· Case c: Fast recovery near failure case, i.e. UE receives the response message from MN via SN while T316 is running which almost expires but not yet.
· Case e: Subsequent failure after successful fast MCG recovery.

For case c, several companies have shown interest to include this scenario. Considering the near failure case is similar like SHR, we are fine to include it.

There was comment that case e can be supported by legacy MRO. Actually, this is not true. Some issues need to be discussed in this case:
1) The UE saves RLF Report corresponding to MCG Failure. After the MCG recovery succeed (i.e. the UE receives RRCReconfiguration for handover) and failure happens (e.g. HOF), the RLF report cannot be reported to the network due to handover failure. Whether the UE will clear the first saved RLF Report and start to collect the failure information corresponding to the failure after receiving the RRCReconfiguration message?
2) If the answer to the question in 1) is yes, then further issues appear:
· The failure information related with the fast MCG recovery will not be reported therefore no mean for optimization for the MCG failure. 
· The failure brought by RRCReconfiguration for handover is to remedy the MCG failure. MCG failure is more serious problem which should be avoided. But the failure information is cleared by the UE and there is no mean for optimisation. RLF Report only include the second failure information.
3) If the answer to the question in 1) is no, then there is no mean to optimize the second handover failure
[bookmark: OLE_LINK36][bookmark: OLE_LINK37]Observation: The case e cannot be supported by legacy MRO.
Proposal 8: Include case c and case e in the scope of Rel-18.

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 TPs for TS37.340 and TS38.423 are provided in the Annex.
MRO for CPAC:
Proposal 1: Include the Too Early CPA Execution scenario and the two sub cases for CPC Execution to wrong PSCell in the LS to RAN2. 
Proposal 2: Agree the TP for TS37.340 in ANNEX 1.
Proposal 3: The SCG Failure Information Report procedure is used from the MN to the (candidate) target SN.
Proposal 4: Include the following information in the SCG Failure Information Report procedure from the MN to the (candidate) target SN:
· Suitable PSCell ID
· The candidate PSCell list recommended by the initiating node, indication that the (candidate) target accepted.
· Proposal 5: Include CPC candidate cell list and CPC execution condition(s) to the message from the MN to the source SN.
· Proposal 6: It is proposed for RAN3 to decide Solution 1 or Solution 2. Solution 1 is preferred.
· Proposal 7: Agree Stage 2 solution if Solution 1 cannot be agreed.

MRO for Fast MCG Failure Recovery
Observation: The case e cannot be supported by legacy MRO.
Proposal 8: Include case c and case e in the scope of Rel-18.
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Annex 1: TP for TS37.340
[bookmark: _Toc46502093][bookmark: _Toc51971441][bookmark: _Toc52551424][bookmark: _Toc131176029]10.18	Self-optimisation for PSCell change
[bookmark: _Toc46502094][bookmark: _Toc51971442][bookmark: _Toc52551425][bookmark: _Toc131176030]10.18.1	General
For analysis of PSCell change failure, the UE makes the SCG Failure Information available to the MN.
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]MN performs initial analysis to identify the node that caused the failure. The MN may use the SCG Failure Information Report procedure to verify whether intra-SN PSCell change has been triggered in the last serving SN and stores the SCG Failure Information for the time needed to receive possible response from the last serving SN. If the failure is caused by a source SN, the MN forwards then the SCG Failure Information to the source SN. If the failure is caused by the (candidate) target SN, the MN forwards the SCG Failure Information to the (candidate) target SN. The node responsible for the last PSCell change (the source SN, the last serving SN or the MN) performs the final root cause analysis.
---------------------------------------------The Next change-----------------------------------------
[bookmark: _Toc131176043]13.3	SCG UE history information
The MN stores and correlates the UE History Information from MN and SN(s) as long as the UE stays in MR-DC, forwards UE History Information and optional UE History Information from the UE to its connected SNs. The resulting information is then used by SN for dual-connectivity operation. The SN is in charge of collecting SCG UE history information and providing the collected information to the MN.
If the UE stays in a PSCell for a duration exceeding the maximum value of the Time Stay parameter, the SN may store the PSCell information with consecutive entries using the same PSCell identity. The total stay time in this PSCell is the sum of stay time for all consecutive PSCell with the same identity.
The SN shall provide the collected SCG UE history information, if available, to the MN in the following procedures:
-	the SN Release, and SN initiated SN Change procedures
-	the MN initiated SN Modification procedure if requested by the MN in this procedure
-	the SN initiated SN modification procedure upon PSCell change if subscribed in the SN Addition procedure
When the target NG-RAN node receives the SCG UHI from the source NG-RAN node via Handover Request message for CHO, the target NG-RAN node updates the time UE stayed in cell of the latest PSCell entry (i.e. the source PSCell) when the UE successfully accesses to a candidate cell of the target NG-RAN node. The updated value of the time UE stayed in the source PSCell is equal to the value received from the source NG-RAN node during the Handover Preparation plus the time from receiving Handover Request message from the source NG-RAN node to receiving RRC Reconfiguration Complete message from the UE.
When the target SN receives the SCG UHI from the MN via SN Addition Request message for CPC, the target SN updates the time UE stayed in cell of the latest PSCell entry (i.e. the source PSCell) when the UE successfully accesses to a candidate cell of the target SN. The updated value of the time UE stayed in the latest PSCell is equal to the value received from the MN via the SN Addition Request message plus the time from receiving SN Addition Request message from the MN to receiving SN Reconfiguration Complete from the MN.













Annex 2: LS to RAN2
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG-RAN3 Meeting #119	R3-23xxxx
Feb. 27 – Mar. 3, 2023
	               		
[bookmark: OLE_LINK19]Title:	LS on MRO CPAC
Response to:	
Release:	Rel-18
Work Item:	       NR_ENDC_SON_MDT_enh2-Core

Source:	RAN3
To:	RAN2
Cc:	-

Contact Person:
Name:	Lixiang Xu
E-mail Address:	lx.xu@samsung.com

1. Overall Description:
On the CPAC failure for MRO, RAN3 has agreed the scenarios of CPA Execution to wrong PSCell, Too Late CPC Execution, Too Early CPC Execution and CPC Execution to wrong PSCell previously. Besides those scenarios, RAN3 has additional agreement as below:
· Too Early CPA Execution: UE receives CPA configuration and CPA execution condition is satisfied, CPA execution fails or an SCG failure occurs shortly after a successful CPA execution; No suitable PSCell is found based on the measurements reported from the UE.
· Regarding CPC Execution to wrong PSCell, there are two sub cases: 
1) The wrong candidate cell configuration comes from the cell list provided by the initiating node, or 
2) the wrong candidate cell come from the cell list selected by the target node.
2. Actions:

To RAN2:
ACTION: RAN3 respectfully asks RAN2 to take the above into account. 

3. Date of Next TSG-RAN3 Meetings:
[bookmark: _GoBack]TSG-RAN3 Meeting #121	    	Aug. 21-25   2023	      


Annex 3: 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

	Suitable PSCell CGI
	O
	
	Global NG-RAN Cell Identity
9.2.2.27 

	NG-RAN CGI of suitable PSCell to be candidate PSCell for CPAC procedure
	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>
	
	

	[bookmark: OLE_LINK48][bookmark: OLE_LINK49]>>CPAC Candidate Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27
	

	>> Accepted by the target
	O
	ENUMERATED (True, …)
	
	

	>>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.




