3GPP TSG-RAN WG3 Meeting #123	R3-240618
Athens, GR, 26 Feb – 01 Mar, 2024

Agenda Item:	9.1.1.1
Source:	Huawei, Deutsche Telekom
Title:	Suitable cell in SCG failure report and SCG failure transfer
Document for:	Other
1.	Introduction
In this contribution, we further discuss the remaining issues provided in R3-237786 [1] from last meeting for MRO based on the latest specification.
2.	Discussion
The latest TS 37.340 presents the MRO mechanism for CPC/CPA Execution to wrong PSCell as below:

For CPA or MN initiated CPC, if the suitable PSCell is one of the candidate PSCells provided by the MN at CPAC preparation, but not one of the candidate PSCells selected by the candidate or target SN, MN sends the SCG Failure Information Report messageto the candidate or target SN, which perform the final MRO related optimisation. Otherwise, the MN performs the final MRO related optimisation.
For SN initiated CPC, the MN sends the SCG Failure Information Report messageto source SN, and source SN performs root cause analysis. If the suitable PSCell is one of the candidate PSCells provided by the source SN, but not one of the candidate PSCells selected by the candidate or target SN, the source SN indicates to MN that the root cause of the SCG failure may have occurred in the other nodes. MN then sends the SCG Failure Information Report messageto the candidate or target SN. Otherwise, the source SN performs the final MRO related optimisation.
It is noticed that there is some leftover issues about the suitable PSCell to be resolved, as the moderator has raised in [1] during the offline discussion:
Q2a: Which option is preferred one for selecting the suitable PSCell?
Option 1:
It is always initiating node, i.e. MN in case of MN initiated and S-SN in case of SN initiated PSCell change/CPC. 

Option 2:
It is always MN, both for MN initiated and SN initiated PSCell change/CPC.

Option 3:
It is MN in case of MN initiated and MN or S-SN in case of SN initiated PSCell change/CPC.

Q2b: Based on the preferred option please indicate whether “The suitable PSCell ID transmission from the initiating MN to target SN, and initiating SN to target SN?”:
· The suitable PSCell ID shall be included in the SCG FAILURE INFORMATION REPORT message from the MN to the (candidate) target SN.
· the suitable PSCell ID, in case of SN initiated PSCell change, shall be included in the SCG Failure Transfer message from S-SN to MN. 

For Q2a, the initiating node shall be the one to select the suitable PSCell, since the initiating node is responsible for detecting whether it is the CPA/CPC execution to wrong PSCell. In order to do that job, the initiating node picks out the suitable PSCell among the measured PSCells based on measurement results for SCG frequencies.

One alternative option is to use the measurement results for the target to identify that a suitable cell was excluded by the target SN. 

The target SN node may indeed also have access to measurement list from the UE. One important difference is however that the initiating node may not select cells based only on radio measurements. The whole general purpose of MRO is to allow an initiating node to learn from past mistakes and e.g. apply a different offset for different target cells. One cell that may look useful from radio measurement point of view may not be useful at all. One reason for this is that UL/DL may be imbalanced or that the measurement results looks promising in a short period of time but as the UE moves the radio environment will cause this cell to become useless (e.g. overshooting cells). Without the possibility to somehow indicate this to the target SN, there is no way to allow the target SN to learn and improve. 

This indication to the target could take many different forms. One possibility is for example to exchange the offset that is applied in the initiating node. This could however quickly become quite complicated compared to the possible gain. Instead, it is proposed that the initiating node indicates if there is a suitable cell. By receiving this single cell identity, the target cell can understand and consider not excluding this cell in future mobility events. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Enhance the SCG Failure Transfer procedure and SCG Failure Information Report message with the suitable PSCell ID.
3.	Conclusion
In this contribution, we continue the discussion on the remaining issues for MRO for CPAC and have the following proposals:
Proposal 1: Enhance the SCG Failure Transfer procedure and SCG Failure Information Report message with the suitable PSCell ID.
4.	Reference
[1] R3-237786 Summary of Offline Discussion on MRO (Nokia)
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[bookmark: _Toc98868097][bookmark: _Toc105174381][bookmark: _Toc106109218][bookmark: _Toc113825039][bookmark: _Toc155959695]8.3.17	SCG Failure Information Report
[bookmark: _CR8_3_17_1][bookmark: _Toc98868098][bookmark: _Toc105174382][bookmark: _Toc106109219][bookmark: _Toc113825040][bookmark: _Toc155959696]8.3.17.1	General
The purpose of the SCG Failure Information Report procedure is to provide SCG mobility related information to the S-NG-RAN node.
The procedure uses UE-associated signalling.
[bookmark: _CR8_3_17_2][bookmark: _Toc98868099][bookmark: _Toc105174383][bookmark: _Toc106109220][bookmark: _Toc113825041][bookmark: _Toc155959697]8.3.17.2	Successful Operation



Figure 8.3.17.2-1: SCG Failure Information Report, successful operation
The M-NG-RAN node initiates the procedure by sending the SCG FAILURE INFORMATION REPORT message to the S-NG-RAN node. Upon receiving the message, the S-NG-RAN node shall assume that a PSCell change failure event was detected.
The SCG FAILURE INFORMATION REPORT message may include:
-	the SN Mobility Information IE, if the SN Mobility Information IE was sent for the PSCell change procedure from the S-NG-RAN node;
-	the Source PSCell CGI IE, if the Source PSCell CGI IE was sent for the PSCell change procedure from the S-NG-RAN node.
If the SCG FAILURE INFORMATION REPORT message includes the Source PSCell CGI IE, the S-NG-RAN node shall, if supported, store the information.
If the SCG FAILURE INFORMATION REPORT message includes the Failed PSCell CGI IE, the S-NG-RAN node shall, if supported, store the information and act as specified in TS 38.300 [9].
If the SCG FAILURE INFORMATION REPORT message includes the Suitable PSCell ID IE, the S-NG-RAN node shall, if supported, store the information and act as specified in TS 37.340 [8].
If received, the S-NG-RAN node uses the above information for SCG failure reason detection and optimisation.
[bookmark: _Toc98868100][bookmark: _Toc105174384][bookmark: _Toc106109221][bookmark: _Toc113825042][bookmark: _Toc155959698]8.3.17.3	Unsuccessful Operation
Not applicable.
[bookmark: _CR8_3_17_4][bookmark: _Toc98868101][bookmark: _Toc105174385][bookmark: _Toc106109222][bookmark: _Toc113825043][bookmark: _Toc155959699]8.3.17.4	Abnormal Conditions
Void.
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[bookmark: _CR8_3_18][bookmark: _Toc98868102][bookmark: _Toc105174386][bookmark: _Toc106109223][bookmark: _Toc113825044][bookmark: _Toc155959700]8.3.18	SCG Failure Transfer
[bookmark: _CR8_3_18_1][bookmark: _Toc98868103][bookmark: _Toc105174387][bookmark: _Toc106109224][bookmark: _Toc113825045][bookmark: _Toc155959701]8.3.18.1	General
The purpose of the SCG Failure Transfer procedure is to indicate to the M-NG-RAN node that the root cause of the SCG failure may have occurred in the other nodes.
The procedure uses UE-associated signalling.
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Figure 8.3.18.2-1: SCG Failure Information Transfer, successful operation
S-NG-RAN node initiates the procedure by sending the SCG FAILURE TRANSFER message to M-NG-RAN node.
If received, M-NG-RAN node uses the information according to TS 38.300 [9].
If the SCG FAILURE TRANSFER message includes the Suitable PSCell ID IE, the S-NG-RAN node shall, if supported, store the information and act as specified in TS 37.340 [8].
[bookmark: _CR8_3_18_3][bookmark: _Toc98868105][bookmark: _Toc105174389][bookmark: _Toc106109226][bookmark: _Toc113825047][bookmark: _Toc155959703]8.3.18.3	Unsuccessful Operation
Not applicable.
[bookmark: _CR8_3_18_4][bookmark: _Toc98868106][bookmark: _Toc105174390][bookmark: _Toc106109227][bookmark: _Toc113825048][bookmark: _Toc155959704]8.3.18.4	Abnormal Conditions
Void.
/**********************next change****************************************/

[bookmark: _Toc98868245][bookmark: _Toc105174529][bookmark: _Toc106109366][bookmark: _Toc113825187][bookmark: _Toc155959857]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
	
	9.2.2.103
	
	YES
	ignore

	Suitable PSCell ID
	O
	
	NR CGI
9.2.2.7
	Indicates a suitable PSCell recommended by the node initiating CPAC but not prepared by the candidate SN, which the suitable PSCell belongs to.
	YES
	ignore
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[bookmark: _CR9_1_2_30][bookmark: _Toc98868246][bookmark: _Toc105174530][bookmark: _Toc106109367][bookmark: _Toc113825188][bookmark: _Toc155959858]9.1.2.30	SCG FAILURE TRANSFER
This message is sent by the S-NG-RAN node to the M-NG-RAN node to indicate that the root cause of the SCG failure may have occurred in the other nodes.
Direction: S-NG-RAN node  M-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

	Suitable PSCell ID
	O
	
	NR CGI 9.2.2.7
	Indicates a suitable PSCell recommended by the node initiating CPAC but not prepared by the candidate SN, which the suitable PSCell belongs to.
	YES
	ignore




/**********************next change****************************************/
[bookmark: _Toc20955407][bookmark: _Toc29991615][bookmark: _Toc36556018][bookmark: _Toc44497803][bookmark: _Toc45108190][bookmark: _Toc45901810][bookmark: _Toc51850891][bookmark: _Toc56693895][bookmark: _Toc64447439][bookmark: _Toc66286933][bookmark: _Toc74151631][bookmark: _Toc88654105][bookmark: _Toc97904461][bookmark: _Toc98868599][bookmark: _Toc105174885][bookmark: _Toc106109722][bookmark: _Toc113825544][bookmark: _Toc155960265]9.3.4	PDU Definitions
-- ASN1START
-- **************************************************************
--
-- PDU definitions for XnAP.
--
-- **************************************************************

XnAP-PDU-Contents {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)
ngran-access (22) modules (3) xnap (2) version1 (1) xnap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN	

-- **************************************************************
--
-- IE parameter types from other modules.
--
-- **************************************************************

IMPORTS

[snip]


	id-SCGFailureReportContainer,
	id-SNMobilityInformation,
	id-SourcePSCellID,
[bookmark: _Hlk159243756]	id-SuitablePSCellCGI,
	id-PSCellChangeHistory,
	id-CHOConfiguration,
	id-SCGUEHistoryInformation,

[snip]

[bookmark: _Hlk159242761]-- **************************************************************
--
-- SCG FAILURE INFORMATION REPORT
--
-- **************************************************************

ScgFailureInformationReport ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container	{{ ScgFailureInformationReport-IEs}},
	...
}

ScgFailureInformationReport-IEs XNAP-PROTOCOL-IES ::= {
	{ ID id-M-NG-RANnodeUEXnAPID					CRITICALITY ignore		TYPE NG-RANnodeUEXnAPID							PRESENCE mandatory}|
	{ ID id-S-NG-RANnodeUEXnAPID					CRITICALITY ignore		TYPE NG-RANnodeUEXnAPID							PRESENCE mandatory}|
	{ ID id-SourcePSCellCGI							CRITICALITY ignore		TYPE GlobalNG-RANCell-ID							PRESENCE optional }|
	{ ID id-FailedPSCellCGI							CRITICALITY ignore		TYPE GlobalNG-RANCell-ID							PRESENCE optional }|
	{ ID id-SCGFailureReportContainer				CRITICALITY ignore		TYPE SCGFailureReportContainer					PRESENCE mandatory}|
	{ ID id-SNMobilityInformation				CRITICALITY ignore		TYPE SNMobilityInformation						PRESENCE optional }|
	{ ID id-CPACConfiguration					CRITICALITY ignore		TYPE CPACConfiguration							PRESENCE optional }|
	{ ID id-SuitablePSCellCGI					CRITICALITY ignore		TYPE NR-CCGI							PRESENCE optional },
	...
}

-- **************************************************************
--
-- SCG FAILURE TRANSFER
--
-- **************************************************************

ScgFailureTransfer ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container	{{ ScgFailureTransfer-IEs}},
	...
}
ScgFailureTransfer-IEs XNAP-PROTOCOL-IES ::= {
	{ ID id-M-NG-RANnodeUEXnAPID					CRITICALITY ignore		TYPE NG-RANnodeUEXnAPID							PRESENCE mandatory}|
	{ ID id-S-NG-RANnodeUEXnAPID					CRITICALITY ignore		TYPE NG-RANnodeUEXnAPID							PRESENCE mandatory}|
	{ ID id-SuitablePSCellCGI					CRITICALITY ignore		TYPE NR-CCGI							PRESENCE optional },
	...
}
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