
3GPP TSG-RAN3 Meeting #114-e
R3-215518
01 – 11 Nov, 2021
Title: 
TP for SON BLCR for TS 38.423: Support of SON for SN change failure
Source: 
Samsung
Agenda item:
10.2.1.6
Document for:
Other
1
Introduction

In RAN3#113e meeting, RAN3 discussed MRO for SN change failure, and had the following agreements and the open issues.

	Proposal: Include the following IEs in the new XnAP message besides SCGFailureInformation

a)
PSCell failure type
b)
Source PSCell CGI, if avaliable in MN
c)
Failed PSCell CGI, if available in MN  

d) 
Suitable PSCell CGI

If the sufficient time has passed between the SN change and the report of SCG failure, the source SN may has released the UE context when it receives SCG Failure Information

Open issues:
Issue 1: FFS how to support Intra-SN PSCell change after MN/SN initiated SN change for pre-R17 UEs.

Issue 2: FFS for the following IEs, and discuss whether the source SN has the UE context when it receives SCG failure information:

    Mobility Information

    S-NG-RAN node UE X2AP ID

    M-NG-RAN node UE XnAP ID

Issue 3: FFS whether to support EN-DC and NR-DC scenarios for SN change failure in Rel-17.

Issue 4: FFS for whether there is ambiguity in SCG failure cases

To be continued...


This paper discusses the open issues and provides our proposals.

2
Discussion
2.1
SN mobility information and AP IDs of UE
In the last meeting, RAN3 agreed some information other than SCG failure information in the new Xn message. But no agreements about SN mobility information, S-NG-RAN node UE XnAP ID and M-NG-RAN node UE XnAP ID.

RAN3 had agreed the types of PSCell change failure, i.e. Too late PSCell change, Too early PSCell change and Triggering PSCell change to wrong PSCell. For the last 2 types, SCG failure may occur after successful SN change procedure.

In the last meeting, we agreed
	If the sufficient time has passed between the SN change and the report of SCG failure, the source SN may has released the UE context when it receives SCG Failure Information


Therefore, in case of SN initiated SN change procedures, source SN could have no idea how to associate the SCG failure information with the configurations related to SN change decision, because it could have released the UE context. So it needs a mechanism to associate the SCG failure information with the configuration related to SN change decision in this case.
Currently we have 3 options: SN mobility information, S-NG-RAN node UE XnAP ID, M-NG-RAN node UE XnAP ID. 

For SN mobility information, similar to Mobility Information in handover, the source SN generates SN Mobility information. It can be used to associate SCG failure information with the configurations related to SN change decision in source SN, no matter the UE context is released in source SN or not. 

For S-NG-RAN node UE XnAP ID, M-NG-RAN node UE XnAP ID, if source SN keeps the UE context, the UE IDs can be used to associate SCG failure information with the configurations related to SN change decision. But if source SN has released UE context, it cannot work. 

So SN mobility information is better obviously than UE IDs.   

The information can be included in S-NODE ADDITION REQUEST ACKNOWLEDGE or S-NODE CHANGE REQUIRED. We are open for the issue.
Proposal 1:
 Add SN Mobility Information in S-NODE ADDITION REQUEST ACKNOWLEDGE or S-NODE CHANGE REQUIRED and the new message with SCG failure information from MN to source SN.
The corresponding TP based on S-NODE ADDITION REQUEST ACKNOWLEDGE is provided in Annex.

2.2
Failure Type and Suitable PSCell
In case of SN initiated SN change, MN has to decide which mode should SCG failure information be forwarded to. For example, for Too late PSCell change, the MN forwards the SCG failure information to the last serving SN; for Too early PSCell change or PSCell change to wrong PSCell, the MN forwards SCG failure information to the SN which triggered the PSCell change.
It means MN must perform initial analysis for the SCG failure on the failure type. In other words, the initial analysis on the failure type is unavoidable. 

In the last meeting, most companies agreed to introduce the failure type in the new Xn message. A few companies argued source SN can conclude the failure type by itself. We don't object to the opinion. But if MN performing initial analysis on failure type is unavoidable, and it doesn't introduce any issue and additional cost, and it’s helpful for source SN, it’s natural to include the failure type in the new Xn message. 
So we propose to add the failure type.

Similarly, it will be beneficial that MN provides a suitable PSCell to source SN. 

Proposal 2:
 MN can provide the type of PSCell change failure and Suitable PSCell CGI in the new Xn message.
2.3 
Intra-SN PSCell change after SN change for pre-R17 UEs

MN has overall information, so MN is able to decide which node should analyze SCG failure information.

Let’s take SN initiated SN change as sample.

After receiving SCG failure information, if MN concludes the suitable SN is still the target SN, e.g. based on UE measurements, it means the decision of the last SN change is correct, and source SN doesn’t need to be optimized. So the target SN is the node should analyze SCG failure information, MN should forward the SCG failure information to the SN, as normal SCG failure.

If MN concludes the suitable SN is source SN, e.g. based on UE measurements, it means the last SN change is Too early PSCell change, and the source SN should be optimized. So the source SN is the node should analyze SCG failure information, MN should forward the SCG failure information to the source SN.

If MN concludes the suitable SN is a new SN, e.g. based on UE measurements, it means the last SN change is Triggering PSCell change to wrong PSCell. Similarly, the source SN is the node should analyze SCG failure information, MN should forward the SCG failure information to the source SN.

Meantime, MN should send some information, such as source PSCell, failed PSCell, suitable PSCell and failure type, with SCG failure information together to the SN which should analyze SCG failure information. The SN make optimization based on these informations.

According to the above analysis, it’s no need to enhance the legacy mechanism.

Proposal 3:
 No enhancement for the case of Intra-SN PSCell change after SN change for pre-R17 UEs.
3
Conclusions
This paper discusses SN change failure. We have the following proposals:
Proposal 1:
 Add SN Mobility Information in S-NODE ADDITION REQUEST ACKNOWLEDGE or S-NODE CHANGE REQUIRED and the new message with SCG failure information from MN to source SN.
Proposal 2:
 MN can provide the type of PSCell change failure and Suitable PSCell CGI in the new Xn message.
Proposal 3:
 No enhancement for the case of Intra-SN PSCell change after SN change for pre-R17 UEs.
4 References

[1] TS 37.340
5 Annex: TP to TS 38.423
============ Next Change ==============
8.1
Elementary procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs.

Table 8.1-1: Class 1 Elementary Procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Handover Preparation
	HANDOVER REQUEST
	HANDOVER REQUEST ACKNOWLEDGE
	HANDOVER PREPARATION FAILURE

	Retrieve UE Context
	RETRIEVE UE CONTEXT REQUEST
	RETRIEVE UE CONTEXT RESPONSE
	RETRIEVE UE CONTEXT FAILURE

	S-NG-RAN node Addition Preparation
	S-NODE ADDITION REQUEST
	S-NODE ADDITION REQUEST ACKNOWLEDGE
	S-NODE ADDITION REQUEST REJECT

	M-NG-RAN node initiated S-NG-RAN node Modification Preparation
	S-NODE MODIFICATION REQUEST
	S-NODE MODIFICATION REQUEST ACKNOWLEDGE
	S-NODE MODIFICATION REQUEST REJECT

	S-NG-RAN node initiated S-NG-RAN node Modification
	S-NODE MODIFICATION REQUIRED
	S-NODE MODIFICATION CONFIRM
	S-NODE MODIFICATION REFUSE

	S-NG-RAN node initiated S-NG-RAN node CHANGE
	S-NODE CHANGE REQUIRED
	S-NODE CHANGE CONFIRM
	S-NODE CHANGE REFUSE

	M-NG-RAN node initiated S-NG-RAN node Release
	S-NODE RELEASE REQUEST
	S-NODE RELEASE REQUEST ACKNOWLEDGE
	S-NODE RELEASE REJECT

	S-NG-RAN node initiated S-NG-RAN node Release
	S-NODE RELEASE REQUIRED
	S-NODE RELEASE CONFIRM
	

	Xn Setup 
	XN SETUP REQUEST
	XN SETUP RESPONSE
	XN SETUP FAILURE

	NG-RAN node Configuration Update
	NG-RAN NODE CONFIGURATION UPDATE
	NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE
	NG-RAN NODE CONFIGURATION UPDATE FAILURE

	Cell Activation
	CELL ACTIVATION REQUEST
	CELL ACTIVATION RESPONSE
	CELL ACTIVATION FAILURE

	Reset
	RESET REQUEST
	RESET RESPONSE
	

	Xn Removal
	Xn REMOVAL REQUEST
	Xn REMOVAL RESPONSE
	Xn REMOVAL FAILURE

	E-UTRA - NR Cell Resource Coordination
	E-UTRA - NR CELL RESOURCE COORDINATION REQUEST
	E-UTRA - NR CELL RESOURCE COORDINATION RESPONSE
	

	Resource Status Reporting Initiation
	RESOURCE STATUS REQUEST
	RESOURCE STATUS RESPONSE
	RESOURCE STATUS FAILURE

	Mobility Settings Change
	MOBILITY CHANGE REQUEST
	MOBILITY CHANGE ACKNOWLEDGE
	MOBILITY CHANGE FAILURE


Table 8.1-2: Class 2 Elementary Procedures

	Elementary Procedure
	Initiating Message

	Handover Cancel
	HANDOVER CANCEL

	SN Status Transfer
	SN STATUS TRANSFER

	RAN Paging
	RAN PAGING

	Xn-U Address Indication
	XN-U ADDRESS INDICATION

	S-NG-RAN node Reconfiguration Completion
	S-NODE RECONFIGURATION COMPLETE

	S-NG-RAN node Counter Check
	S-NODE COUNTER CHECK REQUEST

	UE Context Release
	UE CONTEXT RELEASE

	RRC Transfer
	RRC TRANSFER

	Error Indication
	ERROR INDICATION

	Notification Control Indication
	NOTIFICATION CONTROL INDICATION

	Activity Notification
	ACTIVITY NOTIFICATION

	Secondary RAT Data Usage Report
	SECONDARY RAT DATA USAGE REPORT

	Trace Start
	TRACE START

	Deactivate Trace
	DEACTIVATE TRACE

	Handover Success
	HANDOVER SUCCESS

	Conditional Handover Cancel
	CONDITIONAL HANDOVER CANCEL

	Early Status Transfer
	EARLY STATUS TRANSFER

	Failure Indication
	FAILURE INDICATION

	Handover Report
	HANDOVER REPORT

	Resource Status Reporting
	RESOURCE STATUS UPDATE

	Access And Mobility Indication
	ACCESS AND MOBILITY INDICATION

	SCG Failure Information Report
	SCG FAILURE INFORMATION REPORT


============ Next Change ==============
8.3.1
S-NG-RAN node Addition Preparation

8.3.1.1
General

The purpose of the S-NG-RAN node Addition Preparation procedure is to request the S-NG-RAN node to allocate resources for dual connectivity operation for a specific UE.
The procedure uses UE-associated signalling.

8.3.1.2
Successful Operation


[image: image1.emf]M-NG-RAN node S-NG-RAN node

S-NODE ADDITION REQUEST

S-NODE ADDITION REQUEST ACKNOWLEDGE


Figure 8.3.1.2-1: S-NG-RAN node Addition Preparation, successful operation

--------------------------------------<unchanged part is omitted>--------------------------------------------------

For each DRB configured as MN-terminated split bearer/SCG bearer, if the QoS Mapping Information IE is included in the DRBs Admitted List IE in the PDU Session Resource Setup Response Info – MN terminated IE of the S-NODE ADDITION REQUEST ACKNOWLEDGE message, the M-NG-RAN node shall, if supported, use it to set DSCP and/or flow label fields for the downlink IP packets which are transmitted from M-NG-RAN node to S-NG-RAN node through the GTP tunnels indicated by the UP Transport Layer Information IE.
If the S-NODE ADDITION REQUEST ACKNOWLEDGE message contains the SN Mobility Information IE, the M-NG-RAN node shall, if supported, store this information and use it as defined in TS 38.300 [9].
Interactions with the S-NG-RAN node Reconfiguration Completion procedure:

If the S-NG-RAN node admits at least one PDU session resource, the S-NG-RAN node shall start the timer TXnDCoverall when sending the S-NODE ADDITION REQUEST ACKNOWLEDGE message to the M-NG-RAN node. The reception of the S-NODE RECONFIGURATION COMPLETE message shall stop the timer TXnDCoverall.
Interaction with the Activity Notification procedure

Upon receiving an S-NODE ADDITION REQUEST message containing the Desired Activity Notification Level IE, the S-NG-RAN node shall, if supported, use this information to decide whether to trigger subsequent Activation Notification procedures according to the requested notification level.

============ Next Change ==============
8.4.xx
SCG Failure Information Report
8.4.xx.1
General

The purpose of the SCG Failure Information Report procedure is to transfer SN mobility related information between NG-RAN nodes.

The procedure uses non UE-associated signalling.

8.4.xx.2
Successful Operation
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Figure 8.4.xx.2-1: SCG Failure Information Report, successful operation

NG-RAN node1 initiates the procedure by sending the SCG FAILURE INFORMATION REPORT message to NG-RAN node2. When receiving the message NG-RAN node2 shall assume that a PSCell change failure event was detected.
If the PSCell Change Report Type IE is set to "PSCell change too late", then the NG-RAN node1, which is the M-NG-RAN node, indicates to the NG-RAN node2, which is the S-NG-RAN node, that a failure occurred at the NG-RAN node2 and the UE is configured to establish a radio link connection to a new S-NG-RAN node. The detection of PSCell Change Too Late event is made according to TS 37.340 [8].
If the PSCell Change Report Type IE is set to " PSCell change too early" or " PSCell change to wrong PSCell ", then the NG-RAN node1, which is the M-NG-RAN node, indicates to the NG-RAN node2, which is the source S-NG-RAN node in the PSCell change procedure, that a failure occurred at the target S-NG-RAN node during or after the PSCell change procedure and the UE is configured to establish a radio link connection to either the source S-NG-RAN node (PSCell change too early), or a new S-NG-RAN node (PSCell change to wrong PSCell) other than source S-NG-RAN node or target S-NG-RAN node. The detection of PSCell Change Too Early or PSCell Change To Wrong PSCell event is made according to TS 37.340 [8].
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 NG-RAN node2.
If received, NG-RAN node2 uses the above information according to TS 37.340 [8].

8.4.xx.3
Unsuccessful Operation

Not applicable.

8.4.xx.4
Abnormal Conditions

Void.
============ Next Change ==============
9.1.2.2
S-NODE ADDITION REQUEST ACKNOWLEDGE

This message is sent by the S-NG-RAN node to confirm the M-NG-RAN node about the S-NG-RAN node addition preparation.
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
	reject

	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
	reject

	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
	reject

	PDU Session Resources Admitted To Be Added List
	
	1
	
	
	YES
	ignore

	>PDU Session Resources Admitted To Be Added Item
	
	1 .. <maxnoofPDUSessions>
	
	NOTE: If neither the 
PDU Session Resource Setup Response Info – SN terminated IE 

nor the

PDU Session Resource Setup Response Info – MN terminated IE
is present in a PDU Session Resources Admitted to be Added Item IE, abnormal conditions as specified in clause 8.3.1.4 apply.
	–
	

	>>PDU Session ID
	M
	
	9.2.3.18
	
	–
	

	>>PDU Session Resource Setup Response Info – SN terminated
	O
	
	9.2.1.6
	
	–
	

	>>PDU Session Resource Setup Response Info – MN terminated
	O
	
	9.2.1.8
	
	–
	

	PDU Session Resources Not Admitted List
	O
	
	
	
	YES
	ignore

	>PDU Session Resources Not Admitted List – SN terminated
	O
	
	PDU Session Resources Not Admitted List

9.2.1.3
	
	–
	

	>PDU Session Resources Not Admitted List – MN terminated
	O
	
	PDU Session Resources Not Admitted List

9.2.1.3
	
	–
	

	S-NG-RAN node to M-NG-RAN node Container
	M
	
	OCTET STRING
	Includes the CG-Config message as defined in subclause 11.2.2 of TS 38.331 [10].
	YES
	reject

	Admitted Split SRBs
	O
	
	ENUMERATED (srb1, srb2, srb1&2, ...)
	Indicates admitted SRBs
	YES
	reject

	RRC Config Indication
	O
	
	9.2.3.72
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	Location Information at S-NODE
	O
	
	Target Cell Global ID

9.2.3.25
	Contains information to support localisation of the UE
	YES
	ignore

	MR-DC Resource Coordination Information
	O
	
	9.2.2.33
	Information used to coordinate resource utilisation between M-NG-RAN node and S-NG-RAN node. 
	YES
	ignore

	Available fast MCG recovery via SRB3
	O
	
	ENUMERATED (true, ...)
	Indicates the fast MCG recovery via SRB3 isenabled.
	YES
	ignore

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


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions. Value is 256


============ Next Change ==============
9.1.3.xx
SCG FAILURE INFORMATION REPORT
This message is sent by NG-RAN node1 to NG-RAN node2 to report a PSCell change failure event.

Direction: NG-RAN node 1 ( NG-RAN node 2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	PSCell Change Report Type
	M
	
	ENUMERATED (PSCell change too late, PSCell change too early, PSCell change to wrong PSCell)
	
	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
	M
	
	Global NG-RAN Cell Identity

9.2.2.27
	NG-RAN CGI of PSCell where SCG failure occurs for PSCell change procedure
	YES
	ignore

	Suitable PSCell CGI
	C-

ifPSCellChangeReportType PSCellChangeToWrongCell
	
	Global NG-RAN Cell Identity

9.2.2.27
	NG-RAN CGI of PSCell which is a suitable cell for SCG configuration
	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


	Condition
	Explanation

	ifPSCellChangeReportType PSCellChangeToWrongCell
	This IE shall be present if the PSCell Change Report Type IE is set to the value “PSCell change to wrong PSCell”


============ end of change ==============
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