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1. Introduction 
MRO for SN change failure has been discussed in the past meetings with the following agreements:
In case of a PSCell change failure, when the MN is responsible for SCG mobility, the MN corrects own configuration (no new signaling towards the SN is needed).

In case of a PSCell change failure, when the SN is responsible for SCG mobility, the MN forwards the SCGFailureInformation to the SN initiating the last PSCell change (or the last serving SN, in case of too late SN change).

In case of an SCG failure that is a result of an SN-initiated PSCell change, the SN initiating the last PSCell change (or the last serving SN, in case of too late SN change) is responsible to derive the needed correction for its SCG mobility configuration

The definitions of SCG MRO failure events formulated in the TR 37.816 will be used, but it is FFS:
- if they shall apply to inter-SN change only or also to intra-SN PSCell change;
- If MN’s action is needed to declare SCG MRO failure event;

To support pre-Rel-17 UE, in case of SCG failure, the MN shall be able to identify if the last PSCell change was initiated by itself or an SN, and which SN it was. Further enhancements may be based on enhanced SCG failure information provided from the UE

“PSCell change” shall be mentioned in the definitions

WA: No need to transmit Time threshold (i.e. the Tstore_UE_cntxt) over network interface.

Prioritize NR-NR DC only

MRO issues for PSCell change failure are defined as below:
· Too late PSCell change: an SCG failure occurs after the UE has stayed for a long period of time in the PSCell; a suitable different PSCell is found based on the measurements reported from the UE.
· 
· Too early PSCell change: an SCG failure occurs shortly after a successful PSCell change from a source PSCell to a target PSCell or a PSCell change failure occurs during the PSCell change procedure; source PSCell is still the suitable PSCell based on the measurements reported from the UE.

· Triggering PSCell change to wrong PSCell: an SCG failure occurs shortly after a successful PSCell change from a source PSCell to a target PSCell or a PSCell change failure occurs during the PSCell change procedure; a suitable PSCell different with source PSCell or target PSCell is found based on the measurements reported from the UE.

MN performs initial analysis to identify the node that caused the failure. The node that caused the failure performs root cause analysis.

Define new message from MN to the initiating SN to forward SCGfailureinformation.

Additional information related to SCG failure reported from UE may be beneficial; details FFS.


In this paper, we discuss the open issues and provide proposals for the same.
2. Discussion
2.1 MN’s role in SN triggered PSCell change failure
An LS was sent to RAN2 last meeting mentioning that the following additional information related to SCG failure if reported from UE can be beneficial PSCell change failure analysis and requested RAN2 to consider them:
1) CGI of the Source PSCell: the source PSCell of the last SN change. The source PSCell could be E-UTRA cell or NR cell. 

2) [bookmark: OLE_LINK13][bookmark: OLE_LINK14]CGI of the Failed PSCell: the PSCell in which SCG failure is detected or the target PSCell of the failed PScell change. The Failed PSCell could be E-UTRA cell or NR cell.

3) timeSCGFailure: the time elapsed since the last PSCell change initialization until SCG failure.

4) connectionFailureType: radio link failure or SN change failure.

5)    random-access related information set by the PSCell

Observation 1: If RAN2 agrees, additional information related to SCG failure might be reported from UE to assist in PSCell change failure analysis, which can include CGI of source PScell, CGI of failed PScell, time since SCG failure, connection failure type, RA related information of PSCell etc.
It was previously agreed in RAN3 that:
Prioritize NR-NR DC only

However, in the LS sent to RAN2, it is mentioned that the source PSCell and failed PSCell could be a E-UTRA cell as well. To keep it simple, we propose to correct the LS sent to RAN2 mentioning that the source/failed PSCell can only be NR cells. Also, if source PCell is E-UTRA cell i.e. an EN-DC scenario, X2 interface will also be impacted. 
Observation 2: LS sent to RAN2 indicates that source/failed PSCell can be E-UTRA cells even though RAN3 previously agreed to prioritize NR-NR DC only.
We therefore have the following proposal,
Proposal 1: PCell, Source PSCell and failed PSCell can only be NR cells to support MRO for SN change failure. Send correction LS to RAN2.
The definition of PSCell change failures were defined in last meeting and captured in [1]. 
Observation 3: For too late PSCell change, the MN forwards the SCG failure related additional information from UE to the last serving SN.
Observation 4: For SN triggered too early/wrong cell PSCell change, the MN forwards the SCG failure related additional information from UE to the SN which triggered the PSCell change. 
Table 1 summarizes different PSCell change failure scenarios with example of source/failed PSCell and the corresponding expected values for timeSCGFailure (reported by UE) and the detection mechanism that can be used.
	
	CGI of Source PSCell
	CGI of failed PSCell
	timeSCGFailure
	Detection mechanism

	Too late PSCell change
	A
	A
	Absent or large compared to Tstore_UE_cntxt
	No PSCell change before failure

	Too early PSCell change
	A
	B
	Small compared to Tstore_UE_cntxt
	PSCell change before failure + best PSCell reported is A

	PScell change to wrong PSCell
	A
	B
	Small compared to Tstore_UE_cntxt
	PSCell change before failure + best PSCell reported is C



Observation 5: Detection of PSCell failure type requires the knowledge of Tstore_UE_cntxt
From 28.541,
	tstoreUEcntxt
	The timer used for detection of too early HO, too late HO and HO to wrong cell. Corresponds to Tstore_UE_cntxt timer described in clause 15.5.2.5 in TS 38.300 [3].  
This attribute is used for Mobility Robustness Optimization.

allowedValues: 0..1023
Unit: 100 milliseconds
	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: True



Also, it was agreed in last meeting that:
MN performs initial analysis to identify the node that caused the failure. The node that caused the failure performs root cause analysis.
If UE provides CGI of the source PSCell as mentioned in Observation 1, MN need not perform any analysis to identify the node that caused the failure.
Observation 6: MN needs to perform an initial analysis to identify the node that caused the failure only if UE doesn’t provide the CGI of the source PSCell in SCG failure related additional information (e.g. for legacy UEs)
It is an open issue whether MN can indicate few other things e.g. PSCell change failure type in addition to identifying the node that caused the failure and forwarding the SCGFailureInformation from UE for root cause analysis.
Considering only NR-NR DC is supported, both MN and SN will be the same RAT i.e. both are NG-RAN nodes and it can be expected that OAM configures the same value of tstoreUEcntxt to both MN and SN.
Proposal 2: OAM configures the same value of tstoreUEcntxt to both M-NG-RAN node and S-NG-RAN node in NR-NR DC deployment. Send LS to SA5 to confirm.
If the assumption in Proposal 2 is correct, then MN can also figure out the PSCell change failure type and indicate to SN over Xn
Proposal 3: If tstoreUEcntxt is configured the same value to MN and SN, MN can detect the PSCell change failure type and forward it to source PSCell over Xn for further root cause analysis and SN configuration optimization.
Only intra-SN CPC without MN involvement is supported in Rel-16. We therefore propose to deprioritize MRO for intra-SN PSCell change failures without the MN involvemenent.
Proposal 4: MRO for intra-SN PSCell change failures without MN involvement is deprioritized.
2.2 Xn message (from MN to the initiating SN) for SN triggered PSCell change
It was agreed in RAN3 that
Define new message from MN to the initiating SN to forward SCGfailureinformation.

Proposal 5: Define new message PSCell Change Report on Xn to support MRO for SN change failure
Proposal 6: PSCell Change Report can contain:
· Container to include SCG failure related additional information to be defined by RAN2
· PSCell Change Failure type – Too early, Too late, wrong PScell
· Source PSCell CGI 
· Failed PSCell CGI 
2.3 Mobility Information in S-NODE ADDITION REQUEST ACKNOWLEDGE message and the Handover Report like message
There was also a discussion whether Mobility Information needs to be sent by source SN to MN in S-NODE ADDITION REQUEST ACKNOWLEDGE which can be included by MN back to source SN while sending PSCell Change Report. 
The motivation was that source SN can use this information to optimize its configuration even if the source SN has removed UE context. 
Considering that SCGFailureInformation is sent by UE immediately upon SCG failure and MN also would thereby send PSCell Change Report to source SN immediately, we don’t see much benefit to include Mobility Information in in S-NODE ADDITION REQUEST ACKNOWLEDGE and PSCell Change Report.
3. Conclusion
Observation 1: If RAN2 agrees, additional information related to SCG failure might be reported from UE to assist in PSCell change failure analysis, which can include CGI of source PScell, CGI of failed PScell, time since SCG failure, connection failure type, RA related information of PSCell etc.
Observation 2: LS sent to RAN2 indicates that source/failed PSCell can be E-UTRA cells even though RAN3 previously agreed to prioritize NR-NR DC only.
Proposal 1: PCell, Source PSCell and failed PSCell can only be NR cells to support MRO for SN change failure. Send correction LS to RAN2.
Observation 3: For too late PSCell change, the MN forwards the SCG failure related additional information from UE to the last serving SN.
Observation 4: For SN triggered too early/wrong cell PSCell change, the MN forwards the SCG failure related additional information from UE to the SN which triggered the PSCell change. 
Observation 5: Detection of PSCell failure type requires the knowledge of Tstore_UE_cntxt
Observation 6: MN needs to perform an initial analysis to identify the node that caused the failure only if UE doesn’t provide the CGI of the source PSCell in SCG failure related additional information (e.g. for legacy UEs)
Proposal 2: OAM configures the same value of tstoreUEcntxt to both M-NG-RAN node and S-NG-RAN node in NR-NR DC deployment. Send LS to SA5 to confirm.
Proposal 3: If tstoreUEcntxt is configured the same value to MN and SN, MN can detect the PSCell change failure type and forward it to source PSCell over Xn for further root cause analysis and SN configuration optimization.
Proposal 4: MRO for intra-SN PSCell change failures without MN involvement is deprioritized.
Proposal 5: Define new message PSCell Change Report on Xn to support MRO for SN change failure
Proposal 6: PSCell Change Report can contain:
· Container to include SCG failure related additional information to be defined by RAN2
· PSCell Change Failure type – Too early, Too late, wrong PScell
· Source PSCell CGI 
· Failed PSCell CGI 
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