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Introduction

As discussed in RAN3#117-e, it was agreed to support MRO for SCG failure in EN-DC. Therefore, the enhancement on EN-DC X2 should be introduced. In this contribution, we provide the TPs for SON BL CR 36.300 and 36.423 on MRO enhancement for EN-DC SCG failure scenario.

Text Proposal

TP for SON BL CR 36.300 on MRO for SCG failure in EN-DC

<<<<<<<<<<<<<<<<<<<< START OF CHANGE >>>>>>>>>>>>>>>>>>>>

22.4.2.8
Inter-system Ping-Pong
One of the functions of Mobility Robustness Optimization is to detect ping-pongs that occur in inter-system environment. The problem is defined as follows:

-
A UE is handed over from a cell in a source system (e.g. E-UTRAN) to a cell in a target system different from the source system (e.g. NG-RAN), then within a predefined limited time the UE is handed over back to a cell in the source system, while the coverage of the source system was sufficient for the service used by the UE. The event may occur more than once.

The solution for the problem may consist of the following steps:

1)
Statistics regarding inter-system ping-pong occurrences are collected by the responsible node.

2)
Coverage verification is performed to check if the mobility to other system was inevitable.

The statistics regarding ping-pong occurrence may be based on evaluation of the UE History Information IE in the HANDOVER REQUIRED message. If the evaluation indicates a potential ping-pong case and the source E-UTRAN node of the 1st inter-system handover is different than the target E-UTRAN node of the 2nd inter-system handover, the target E-UTRAN node may use the HANDOVER REPORT message to indicate the occurrence of potential ping-pong cases to the source E-UTRAN node.

22.4.2.x
PSCell change failure

For analysis of PSCell change failures, the UE makes the SCG Failure Information available to the MeNB. If the MeNB can perform an initial analysis, it transfers the SCG Failure Information together with the analysis results to the relevant SgNB which is responsible for the PSCell change failures (see the clause 13.3 in TS 37.340 [76]). Otherwise, the MeNB transfers the SCG Failure Information to the last serving SgNB. If needed, the MeNB transfers the SCG Failure Information to the source SgNB (see the clause 13.3 in TS 37.340 [76]).
<<<<<<<<<<<<<<<<<<<< END OF CHANGE >>>>>>>>>>>>>>>>>>>>
TP for SON BL CR 36.423 on MRO for SCG failure in EN-DC

<<<<<<<<<<<<<<<<<<<< START OF CHANGES >>>>>>>>>>>>>>>>>>>>

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

	Reset
	RESET REQUEST
	RESET RESPONSE
	

	X2 Setup 
	X2 SETUP REQUEST
	X2 SETUP RESPONSE
	X2 SETUP FAILURE

	eNB Configuration Update
	ENB CONFIGURATION UPDATE
	ENB CONFIGURATION UPDATE ACKNOWLEDGE
	ENB CONFIGURATION UPDATE FAILURE

	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

	Cell Activation
	CELL ACTIVATION REQUEST
	CELL ACTIVATION RESPONSE
	CELL ACTIVATION FAILURE

	SeNB Addition Preparation
	SENB ADDITION REQUEST
	SENB ADDITION REQUEST ACKNOWLEDGE
	SENB ADDITION REQUEST REJECT

	MeNB initiated SeNB Modification Preparation
	SENB MODIFICATION REQUEST
	SENB MODIFICATION REQUEST ACKNOWLEDGE
	SENB MODIFICATION REQUEST REJECT

	SeNB initiated SeNB Modification
	SENB MODIFICATION REQUIRED
	SENB MODIFICATION CONFIRM
	SENB MODIFICATION REFUSE

	SeNB initiated SeNB Release
	SENB RELEASE REQUIRED
	SENB RELEASE CONFIRM
	

	X2 Removal
	X2 REMOVAL REQUEST
	X2 REMOVAL RESPONSE
	X2 REMOVAL FAILURE

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

	SgNB Addition Preparation
	SGNB ADDITION REQUEST
	SGNB ADDITION REQUEST ACKNOWLEDGE
	SGNB ADDITION REQUEST REJECT

	MeNB initiated SgNB Modification Preparation
	SGNB MODIFICATION REQUEST
	SGNB MODIFICATION REQUEST ACKNOWLEDGE
	SGNB MODIFICATION REQUEST REJECT

	SgNB initiated SgNB Modification
	SGNB MODIFICATION REQUIRED
	SGNB MODIFICATION CONFIRM
	SGNB MODIFICATION REFUSE

	SgNB change 
	SGNB CHANGE REQUIRED
	SGNB CHANGE CONFIRM
	SGNB CHANGE REFUSE

	MeNB initiated SgNB Release
	SGNB RELEASE REQUEST
	SGNB RELEASE REQUEST ACKNOWLEDGE
	SGNB RELEASE REQUEST REJECT

	SgNB initiated SgNB Release
	SGNB RELEASE REQUIRED
	SGNB RELEASE CONFIRM
	

	EN-DC X2 Setup 
	EN-DC X2 SETUP REQUEST
	EN-DC X2 SETUP RESPONSE
	EN-DC X2 SETUP FAILURE

	EN-DC Configuration Update
	EN-DC CONFIGURATION UPDATE
	EN-DC CONFIGURATION UPDATE ACKNOWLEDGE
	EN-DC CONFIGURATION UPDATE FAILURE

	EN-DC Cell Activation
	EN-DC CELL ACTIVATION REQUEST
	EN-DC CELL ACTIVATION RESPONSE
	EN-DC CELL ACTIVATION FAILURE

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

	EN-DC X2 Removal
	EN-DC X2 REMOVAL REQUEST
	EN-DC X2 REMOVAL RESPONSE
	EN-DC X2 REMOVAL FAILURE

	EN-DC Resource Status Reporting Initiation
	EN-DC RESOURCE STATUS REQUEST
	EN-DC RESOURCE STATUS RESPONSE
	EN-DC RESOURCE STATUS FAILURE

	UE Radio Capability ID Mapping
	UE RADIO CAPABILITY ID MAPPING REQUEST
	UE RADIO CAPABILITY ID MAPPING RESPONSE
	


Table 8.1-2: Class 2 Elementary Procedures

	Elementary Procedure
	Initiating Message

	Load Indication
	LOAD INFORMATION

	Handover Cancel
	HANDOVER CANCEL

	SN Status Transfer
	SN STATUS TRANSFER

	UE Context Release
	UE CONTEXT RELEASE

	Resource Status Reporting
	RESOURCE STATUS UPDATE

	Error Indication
	ERROR INDICATION

	Radio Link Failure Indication
	RLF INDICATION

	Handover Report
	HANDOVER REPORT

	X2 Release
	X2 RELEASE

	X2AP Message Transfer
	X2AP MESSAGE TRANSFER

	SeNB Reconfiguration Completion
	SENB RECONFIGURATION COMPLETE

	MeNB initiated SeNB Release
	SENB RELEASE REQUEST

	SeNB Counter Check
	SENB COUNTER CHECK REQUEST

	SgNB Reconfiguration Completion
	SGNB RECONFIGURATION COMPLETE

	SgNB Counter Check
	SGNB COUNTER CHECK REQUEST

	RRC Transfer
	RRC TRANSFER

	Secondary RAT Data Usage Report
	SECONDARY RAT DATA USAGE REPORT

	SgNB Activity Notification
	SGNB ACTIVITY NOTIFICATION

	Data Forwarding Address Indication
	DATA FORWARDING ADDRESS INDICATION

	gNB Status Indication
	GNB STATUS INDICATION

	EN-DC Configuration Transfer
	EN-DC CONFIGURATION TRANSFER

	Trace Start
	TRACE START

	Deactivate Trace
	DEACTIVATE TRACE

	Handover Success
	HANDOVER SUCCESS

	Conditional Handover Cancel
	CONDITIONAL HANDOVER CANCEL

	Early Status Transfer
	EARLY STATUS TRANSFER

	EN-DC Resource Status Reporting
	EN-DC RESOURCE STATUS UPDATE

	Cell Traffic Trace
	CELL TRAFFIC TRACE

	F1-C Traffic Transfer
	F1-C TRAFFIC TRANSFER

	Access and Mobility Indication
	ACCESS AND MOBILITY INDICATION

	Conditional PSCell Change Cancel
	CONDITIONAL PSCELL CHANGE CANCEL

	SCG Failure Information Report
	SCG FAILURE INFORMATION REPORT

	SCG Failure Transfer
	SCG FAILURE TRANSFER


<<<<<<<<<<<<<<<<<<<< NEXT CHANGE >>>>>>>>>>>>>>>>>>>>

8.7.8
SgNB Change

8.7.8.1
General

This procedure is used by the en-gNB to change to another en-gNB.

The procedure uses UE-associated signalling.

8.7.8.2
Successful Operation


[image: image1.emf]MeNB en-gNB

SGNB CHANGE REQUIRED

SGNB CHANGE CONFIRM


Figure 8.7.8.2-1: SgNB Change, successful operation.

The en-gNB initiates the procedure by sending the SGNB CHANGE REQUIRED message to the MeNB including the Target SgNB ID Information IE. When the en-gNB sends the SGNB CHANGE REQUIRED message, it shall start the timer TDCoverall.

The SGNB CHANGE REQUIRED message may contain

-
the SgNB to MeNB Container IE.
If the MeNB is able to perform the change requested by the en-gNB, the MeNB shall send the SGNB CHANGE CONFIRM message to the en-gNB. For each E-RAB configured with the PDCP entity in the en-gNB, the MeNB may include the DL Forwarding GTP Tunnel Endpoint IE and the UL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released Item IE to indicate that it requests data forwarding of uplink and downlink packets to be performed for that bearer.

The en-gNB may start data forwarding and stop providing user data to the UE and shall stop the timer TDCoverall upon reception of the SGNB CHANGE CONFIRM message.

If the SGNB CHANGE REQUIRED message includes the SCG UE History Information IE, the MeNB shall, if supported, use the information to update UE History Information with PSCell history.

If the Conditional PSCell Change Information Required IE is included in the SGNB CHANGE REQUIRED message, the MeNB shall, if supported, consider that the requirement concerns CPAC, as described in TS 37.340 [32]. The SgNB to MeNB Container IE within the Conditional PSCell Change Information Required IE contains at least the suggested PSCell list for each candidate target SgNB. Accordingly, the MeNB may include the Conditional PSCell Change Information Confirm IE in the SGNB CHANGE CONFIRM message. 

If the Estimated Arrival Probability IE is contained in the Conditional PSCell Change Information Required IE included in the SGNB CHANGE REQUIRED message, the MeNB shall, if supported, forward this information to the candidate target en-gNB, then the candidate target en-gNB may use the information to allocate necessary resources for the incoming CPAC procedure.
If the SGNB CHANGE REQUIRED message includes the SN Mobility Information IE, the MeNB shall, if supported, store this information and use it as defined in TS 36.300 [15].

If the SGNB CHANGE REQUIRED message includes the Source PSCell ID IE, the MeNB shall, if supported, store the information and act as specified in TS 36.300 [15].
Interaction with MeNB initiated SgNB Release:

If the MeNB receives the SGNB CHANGE REQUIRED message releasing target en-gNB and cancelling all the prepared PSCells in the target en-gNB(s), the MeNB shall, if supported, trigger the MeNB initiated en-gNB release procedure to the target en-gNB(s) and cancel all the prepared PSCells at the target en-gNB(s).

<<<<<<<<<<<<<<<<<<<< NEXT CHANGE >>>>>>>>>>>>>>>>>>>>

8.7.xx
SCG Failure Information Report
8.7.xx.1
General

The purpose of the SCG Failure Information Report procedure is to provide SCG mobility related information to the SgNB.

The procedure uses UE-associated signalling.

8.3.xx.2
Successful Operation
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Figure 8.7.xx.2-1: SCG Failure Information Report, successful operation

The MeNB initiates the procedure by sending the SCG FAILURE INFORMATION REPORT message to the SgNB. Upon receiving the message, the SgNB 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 SgNB.

If received, the SgNB uses the above information for SCG failure reason detection and optimisation.

8.7.xx.3
Unsuccessful Operation

Not applicable.

8.7.xx.4
Abnormal Conditions

Void.

<<<<<<<<<<<<<<<<<<<< NEXT CHANGE >>>>>>>>>>>>>>>>>>>>

8.7.yy
SCG Failure Transfer
8.7.yy.1
General

The purpose of the SCG Failure Transfer procedure is to indicate to the MeNB that the SCG failure has not occurred in the SgNB.

The procedure uses UE-associated signalling.

8.7.yy.2
Successful Operation
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Figure 8.7.yy.2-1: SCG Failure Information Transfer, successful operation

SgNB initiates the procedure by sending the SCG FAILURE TRANSFER message to MeNB.

If received, MeNB uses the information according to TS 36.300 [15].

8.7.yy.3
Unsuccessful Operation

Not applicable.

8.7.yy.4
Abnormal Conditions

Void.

<<<<<<<<<<<<<<<<<<<< NEXT CHANGE >>>>>>>>>>>>>>>>>>>>

9.1.4.17
SGNB CHANGE REQUIRED

This message is sent by the en-gNB to the MeNB to request the change of en-gNB for a specific UE.

Direction: en-gNB ( MeNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the MeNB.
	YES
	reject

	SgNB UE X2AP ID
	M
	
	en-gNB UE X2AP ID

9.2.100
	Allocated at the en-gNB.
	YES
	reject

	Target SgNB ID Information
	M
	
	9.2.102
	This IE shall be ignored if the Conditional PSCell Change Information Required IE is present.
	YES
	reject

	Cause
	M
	
	9.2.6
	
	YES
	ignore

	SgNB to MeNB Container
	O
	
	OCTET STRING
	Includes the CG-Config message as defined in TS 38.331 [31].
This IE shall be ignored if the Conditional PSCell Change Information Required IE is present.
	YES
	reject

	MeNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID

9.2.86
	Allocated at the MeNB.
	YES
	reject

	SCG UE History Information
	O
	
	9.2.177
	
	YES
	ignore

	Conditional PSCell Change Information Required
	O
	
	
	
	YES
	reject

	>Multiple Target SgNB Node List
	
	1
	
	
	–
	

	>>Multiple Target SgNB Node Item
	
	1 .. <maxnoofTargetSgNBs>
	
	
	–
	

	>>>Target SgNB ID Information
	M
	
	9.2.102
	
	–
	

	>>>CPC Indicator
	M
	
	ENUMERATED (CPC-initiation, CPC-modification, CPC-cancel,...)
	
	–
	

	>>>Maximum Number of PSCells To Prepare
	M
	
	INTEGER (1..8, …)
	Indicates the maximum number of PSCells that the target may prepare.
	–
	

	>>>Estimated Arrival Probability
	O
	
	INTEGER (1..100)
	Indicates the arrival probability for the UE towards the candidate target en-gNB.
	–
	

	>>>SgNB to MeNB Container
	M
	
	OCTET STRING
	Includes the CG-Config message as defined in TS 38.331 [31].
	–
	

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

	Source PSCell ID
	O
	
	NR CGI 9.2.111
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofTargetSgNBs
	Maximum no. of the target SgNB nodes. Value is 8


<<<<<<<<<<<<<<<<<<<< NEXT CHANGE >>>>>>>>>>>>>>>>>>>>

9.1.4.xx
SCG FAILURE INFORMATION REPORT

This message is sent by MeNB to SgNB to report a PSCell change failure event.

Direction: MeNB  ( SgNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the MeNB.
	YES
	ignore

	SgNB UE X2AP ID
	M
	
	en-gNB UE X2AP ID

9.2.100
	Allocated at the en-gNB.
	YES
	ignore

	Source PSCell CGI
	O
	
	NR CGI 9.2.111
	NG-RAN CGI of source PSCell for PSCell change procedure
	YES
	ignore

	Failed PSCell CGI
	O
	
	NR CGI 9.2.111
	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 SCGFailureInformationNR message as defined in TS 36.331 [9]
	YES
	ignore

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


<<<<<<<<<<<<<<<<<<<< NEXT CHANGE >>>>>>>>>>>>>>>>>>>>

9.1.4.yy
SCG FAILURE TRANSFER

This message is sent by the SgNB to the MeNB to indicate that the SCG failure has not occurred in the SgNB.

Direction: SgNB ( MeNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the MeNB.
	YES
	ignore

	SgNB UE X2AP ID
	M
	
	en-gNB UE X2AP ID

9.2.100
	Allocated at the en-gNB.
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< END OF CHANGES >>>>>>>>>>>>>>>>>>>>
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