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1	Introduction
This is to present a TP to support a proper release of SN resources during MN-initiated CPC over Xn interface.
2	Discussion
There was an intermediate conclusion about using Data Forwarding Address Indication over X2 and Xn-U Address Indication procedure over Xn for the release of source SN after MN initiated inter-SN CPC, i.e., step 6 as depicted in the following figure. 



Figure 10.5.2-3: Conditional SN change procedure - MN initiated
This could be similar case as MN-initiated SN change, which means SN Release Request procedure is triggered, afterwards there will be Xn-U Address Indication. After RRC Reconfiguration Complete, the source SN should be allowed to release the resources for the specific UE since no more data transmission.
Proposal 1: adapt SN Release Request procedure from MN to source SN to stop data transmission. Xn-U Address Indication procedure is used to send data forwarding address as MN-initiated SN change.
Proposal 2:  remove value “triggered” from the CPC Indicator within the Xn-U ADDRESS INDICATION message.

3	Annex

TP to TS 38.423:
	

------------------------------------------------Start of the change--------------------------------------------------
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For the retrieval of a UE context, the Xn-U Address Indication procedure is used to provide forwarding addresses from the new NG-RAN node to the old NG-RAN node for all PDU session resources successfully established at the new NG-RAN node for which forwarding was requested.
For MR-DC with 5GC, the Xn-U Address Indication procedure is used to provide data forwarding related information, and Xn-U bearer address information for completion of setup of SN terminated bearers from the M-NG-RAN node to the S-NG-RAN node as specified in TS 37.340 [8],
The procedure uses UE-associated signalling.
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Figure 8.2.6.2-1: Xn-U Address Indication, successful operation for UE context retrieval


Figure 8.2.6.2-2: Xn-U Address Indication, successful operation for MR-DC with 5GC
UE Context Retrieval
The Xn-U Address Indication procedure is initiated by the new NG-RAN node. Sending the XN-U ADDRESS INDICATION message, the new NG-RAN node informs the old NG-RAN node of successfully established PDU Session Resource contexts to which user data pending at the old NG-RAN node can be forwarded.
The new NG-RAN node may include Secondary Data Forwarding Info from target NG-RAN node List IE for an additional Xn-U tunnel for data forwarding.
Upon reception of the XN-U ADDRESS INDICATION message, the old NG-RAN node should forward pending user data to the indicated TNL addresses.
MR-DC with 5GC
The Xn-U Address Indication procedure is initiated by the M-NG-RAN node. 
Upon reception of the XN-U ADDRESS INDICATION message, in case of data forwarding, the S-NG-RAN node should forward pending DL user data to the indicated TNL addresses; in case Data Forwarding Info from target E-UTRAN node IE is received, the S-NG-RAN node should perform inter-system direct data forwarding to the indicated TNL addresses as specified in TS38.300 [9]; in case of completion of Xn-U bearer establishment for SN terminated bearers, the S-NG-RAN node may start delivery of user data to the indicated TNL address, and shall, if supported, use the received QoS Mapping Information IE within the DRBs to Be Setup List IE in the PDU Session Resource Setup Complete Info – SN terminated IE to set DSCP and/or flow label fields for the delivery of user data to the indicated TNL address.
If the XN-U ADDRESS INDICATION message includes the DRB IDs taken into use IE, the S-NG-RAN node shall, if applicable, act as specified in TS 37.340 [8].
If the XN-U ADDRESS INDICATION message includes the CHO MR-DC Indicator IE, the S-NG-RAN node shall, if supported, consider that the XN-U ADDRESS INDICATION message concerns a Conditional Handover, and act as specified in TS 37.340 [8].
If the XN-U ADDRESS INDICATION message includes the CHO MR-DC Early Data Forwarding Indicator IE set to "stop", the S-NG-RAN node shall, if supported and if already initiated, stop early data forwarding for the provided Data Forwarding Address information.
If the XN-U ADDRESS INDICATION message includes the CPC indicator IE set to “triggered”, the S-NG-RAN node shall, if supported, consider that the XN-U ADDRESS INDICATION message concerns a Conditionl PSCell Change, and act as specified in TS 37.340 [8].
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Not applicable.
[bookmark: _Toc45901335][bookmark: _Toc29991264][bookmark: _Toc45107715][bookmark: _Toc56693417][bookmark: _Toc66286454][bookmark: _Toc74151149][bookmark: _Toc51850414][bookmark: _Toc36555664][bookmark: _Toc20955077][bookmark: _Toc64446960][bookmark: _Toc44497327]8.2.6.4	Abnormal Conditions
Void.
------------------------------------------------Next change--------------------------------------------------
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The M-NG-RAN node initiated S-NG-RAN node Release procedure is triggered by the M-NG-RAN node to initiate the release of the resources for a specific UE.
The procedure uses UE-associated signalling.
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Figure 8.3.6.2-1: M-NG-RAN node initiated S-NG-RAN node Release, successful operation
The M-NG-RAN node initiates the procedure by sending the S-NODE RELEASE REQUEST message. Upon reception of the S-NODE RELEASE REQUEST message the S-NG-RAN node shall stop providing user data to the UE.
The S-NG-RAN node UE XnAP ID IE shall be included if it has been obtained from the S-NG-RAN node. The M-NG-RAN node shall provide appropriate information within the Cause IE. The M-NG-RAN node may also provide appropriate information per PDU session resource within the Cause IE of the PDU Session Resources To Be Released List IE.
Upon reception of the S-NODE RELEASE REQUEST message containing UE Context Kept Indicator IE set to "True", the S-NG-RAN node shall, if supported, only initiate the release of the resources related to the UE-associated signalling connection between the M-NG-RAN node and the S-NG-RAN node.
If the S-NG-RAN node confirms the request to release S-NG-RAN node resources, it shall send the S-NODE RELEASE REQUEST ACKNOWLEDGE message to the M-NG-RAN node.
If the S-NODE RELEASE REQUEST message contains a PDU session resource to be released which is configured with the SCG bearer option within the PDU Session Resources To Be Released List IE, the S-NG-RAN node shall include the RLC Mode IE within the DRBs To Be Released List IE in the S-NODE RELEASE REQUEST ACKNOWLEDGE message. The RLC Mode IE indicates the RLC mode used in the S-NG-RAN node for the DRB.
Interaction with the Xn-U Address Indication procedure
If the S-NG-RAN node provides data forwarding related information in the S-NODE RELEASE REQUEST ACKNOWLEDGE message for QoS flows mapped to DRBs configured with an SN terminated bearer option in the PDU Sessions To Be Released List - SN terminated IE, the M-NG-RAN node may decide to provide data forwarding addresses to the S-NG-RAN node and trigger the Xn-U Address Indication procedure as specified in TS 37.340 [8].
If the S-NODE RELEASE REQUEST message concerns a UE for which a Conditional PSCell Change has been triggered, the S-NG-RAN node shall, if supported, consider that the triggered Conditionl PSCell Change has been executed, and M-NG-RAN node triggers the Xn-U Address Indciation procedure as specified in TS 37.340 [8].

Interaction with the SN Status Transfer procedure
If the UE Context Kept Indicator IE set to "True" and the DRBs transferred to MN IE are included in the S-NODE RELEASE REQUEST message, the S-NG-RAN node shall, if supported, provide the uplink/downlink PDCP SN and HFN status for the listed DRBs, as specified in TS 37.340 [8].
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Figure 8.3.6.3-1: M-NG-RAN node initiated S-NG-RAN node Release, unsuccessful operation
If the S-NG-RAN node cannot confirm the request to release S-NG-RAN node resources, it shall send the S-NODE RELEASE REJECT message to the M-NG-RAN node with an appropriate cause indicated in the Cause IE.
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If the S-NODE RELEASE REQUEST message refer to a context that does not exist, the S-NG-RAN node shall ignore the message.
When the M-NG-RAN node has initiated the procedure and did not include the S-NG-RAN node UE XnAP ID IE the M-NG-RAN node shall regard the resources for the UE at the S-NG-RAN node as being fully released.
Interactions with the UE Context Release procedure:
If the M-NG-RAN node does not receive the reply from the S-NG-RAN node before it has to release the EN-DC connection, or it receives S-NODE RELEASE REQUEST REJECT, it may trigger the UE Context Release procedure. If the S-NG-RAN node received the UE CONTEXT RELEASE right after receiving the S-NODE RELEASE REQUEST (and before or after responding to it), the S-NG-RAN node shall consider the related M-NG-RAN node initiated S-NG-RAN node Release procedure as being the resolution of abnormal conditions and release the related UE context immediately.
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9.1.1.11	XN-U ADDRESS INDICATION
This message is either sent by the new NG-RAN node to transfer data forwarding information to the old NG-RAN node, or by the M-NG-RAN node to provide either data forwarding or Xn-U bearer address related information for SN terminated bearers to the S-NG-RAN node.
Direction: new NG-RAN node  old NG-RAN node, 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
	reject

	New NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the new NG-RAN node
	YES
	ignore

	Old NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the old NG-RAN node
	YES
	ignore

	Xn-U Address Information per PDU Session Resources List
	
	1
	
	
	YES
	reject

	>Xn-U Address Information per PDU Session Resources Item
	
	1..<maxnoofPDUSessions>
	
	
	–
	

	>>PDU Session ID 
	M
	
	9.2.3.18
	
	–
	

	>>Data Forwarding Info from target NG-RAN node
	O
	
	Data Forwarding Info from target NG-RAN node
9.2.1.16
	
	–
	

	>>Secondary Data Forwarding Info from target NG-RAN node List
	O
	
	9.2.1.31
	This IE would be present only when the target M-NG-RAN node decide to split a PDU session between MN and SN
	YES
	ignore

	>>PDU Session Resource Setup Complete Info – SN terminated
	O
	
	9.2.1.30
	
	–
	

	>>DRB IDs taken into use
	O
	
	DRB List 9.2.1.29
	Indicating the DRB IDs taken into use by the target NG-RAN node, as specified in TS 37.340 [8].
	YES
	reject

	CHO MR-DC Indicator
	O
	
	ENUMERATED (true, ...)
	Indicating that the XN-U ADDRESS INDICATION message is for Conditional Handover, as specified in TS 37.340 [8].
	YES
	reject

	CHO MR-DC Early Data Forwarding Indicator
	O
	
	ENUMERATED (stop, ...)
	
	YES
	ignore

	CPC indicator
	O
	
	ENUMERATED (triggered,  ...)
	Indicating that the XN-U ADDRESS INDICATION message is for a Conditional PSCell Change.
	YES
	reject




------------------------------------------------Next change--------------------------------------------------
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-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

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

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


	id-CNTypeRestrictionsForEquivalent,
	id-CNTypeRestrictionsForServing,
-----------Skip unchanged------------
	maxnoofCellIDforMDT,
	maxnoofMDTPLMNs,
	maxnoofTAforMDT,
	maxnoofWLANName,
	maxnoofSensorName,
	maxnoofNeighPCIforMDT,
	maxnoofFreqforMDT,
	maxnoofNonAnchorCarrierFreqConfig,
	maxnoofPSCellCandidates

FROM XnAP-Constants


-----------Skip unchanged------------


-- C


CAG-Identifier	::= BIT STRING (SIZE (32))


-----------Skip unchanged------------

[bookmark: _Hlk513549853]CPTransportLayerInformation ::= CHOICE {
	endpointIPAddress			TransportLayerAddress,
	choice-extension			ProtocolIE-Single-Container { {CPTransportLayerInformation-ExtIEs} }
}

CPTransportLayerInformation-ExtIEs XNAP-PROTOCOL-IES ::= {
	{ ID id-EndpointIPAddressAndPort		CRITICALITY reject	TYPE EndpointIPAddressAndPort		PRESENCE mandatory},
	...
}

CPACcandidatePSCells-list ::= SEQUENCE (SIZE(1..maxnoofPSCellCandidates)) OF CPACcandidatePSCells-item

CPACcandidatePSCells-item ::= SEQUENCE {
	pscell-id						NR-CGI,
	rrc-container					RRCContainer (FFS),
	iE-Extensions					ProtocolExtensionContainer { {CPACcandidatePSCells-item-ExtIEs}}	OPTIONAL,
	...
}

CPACcandidatePSCells-item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

CPACindicator ::= ENUMERATED {cpac-initiation, ...}

CPAInformationRequest ::= SEQUENCE {
	cpac-indicator					CPACindicator,
	max-no-of-pscells				INTEGER (1..maxnoofPSCellCandidates)	OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { { CPAInformationRequest-ExtIEs} } OPTIONAL,
	...
}

CPAInformationRequest-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

CPAInformationAck ::= SEQUENCE {
	candidate-pscells					CPACcandidatePSCells-list,
	iE-Extensions		ProtocolExtensionContainer { { CPAInformationAck-ExtIEs} } OPTIONAL,
	...
}

CPAInformationAck-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

CPCInformationRequired::= SEQUENCE {
	cpac-indicator					CPACindicator,
	max-no-of-pscells				INTEGER (1..maxnoofPSCellCandidates)	OPTIONAL,
	rrc-container					RRCContainer (FFS),
	iE-Extensions		ProtocolExtensionContainer { {CPCInformationRequired-ExtIEs} } OPTIONAL,
	...
}

CPCInformationRequired-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}


CPCInformationConfirm ::= SEQUENCE {
	FFS,
	iE-Extensions		ProtocolExtensionContainer { { CPCInformationConfirm-ExtIEs} } OPTIONAL,
	...
}

CPCInformationConfirm-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

CPACInformationModification ::=  SEQUENCE {
	max-no-of-pscells	INTEGER (1..maxnoofPSCellCandidates)	OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { { CPACInformationModification-ExtIEs} } OPTIONAL,
	...
}

CPACInformationModification-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

CPACCancelRequest ::=  SEQUENCE {
	cpac-cancellation-indicator				CPC-Cancellation-Indicator,
	cancelled-pscells						CPACCancelledPSCells-list,
	iE-Extensions							ProtocolExtensionContainer { { CPACCancelRequest-ExtIEs} } OPTIONAL,
	...
}

CPACCancelRequest-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

CPACCancelledPSCells-list ::= SEQUENCE (SIZE(1..maxnoofPSCellCandidates)) OF CPACCancelledPSCells-item

CPACCancelledPSCells-item ::= SEQUENCE {
	pscell-id						NR-CGI,
	iE-Extensions					ProtocolExtensionContainer { { CPACCancelledPSCells-item-ExtIEs}}	OPTIONAL,
	...
}

CPACCancelledPSCells-item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

CPC-Indicator ::= ENUMERATED {triggered, ...}

CPC-Cancellation-Indicator ::= ENUMERATED {true, ...}

[bookmark: _Hlk515434097]CriticalityDiagnostics ::= SEQUENCE {
	procedureCode					ProcedureCode					OPTIONAL,
	triggeringMessage				TriggeringMessage				OPTIONAL,
	procedureCriticality			Criticality						OPTIONAL,
	iEsCriticalityDiagnostics		CriticalityDiagnostics-IE-List	OPTIONAL,
	iE-Extensions					ProtocolExtensionContainer { {CriticalityDiagnostics-ExtIEs} }	OPTIONAL,
	...
}

CriticalityDiagnostics-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

CriticalityDiagnostics-IE-List ::= SEQUENCE (SIZE (1..maxNrOfErrors)) OF
	SEQUENCE {
		iECriticality			Criticality,
		iE-ID					ProtocolIE-ID,
		typeOfError				TypeOfError,
		iE-Extensions			ProtocolExtensionContainer { {CriticalityDiagnostics-IE-List-ExtIEs} } OPTIONAL,
		...
}

CriticalityDiagnostics-IE-List-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}


C-RNTI ::= BIT STRING (SIZE(16))


CyclicPrefix-E-UTRA-DL ::= ENUMERATED {
	normal,
	extended,
	...
}


CyclicPrefix-E-UTRA-UL ::= ENUMERATED {
	normal,
	extended,
	...
}

CSI-RSTransmissionIndication ::= ENUMERATED {
	activated,
	deactivated,
	...
}
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