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Introduction
This contribution discusses the open issues from last RAN3 meeting on inter-Donor Topology Redundancy.
Discussion
The major issue is which ID should be used over Xn interface to identify the boundary IAB during the migration, redundancy, and RLF recovery. There are 2 options to identify the boundary IAB over Xn interface
· Option 1: using XnAP UE ID
· Option 2: using a BAP address. 

Option 1 uses the XnAP ID, e.g. Source NG-RAN node UE XnAP ID and Target NG-RAN node UE XnAP ID during partial migration, or New NG-RAN node UE XnAP ID reference and Old NG-RAN node UE XnAP ID reference during the RLF recovery procedure. Option 1 need to address 2 issues:
· 1st issue: How to identify the boundary IAB in case the new Xn procedure (i.e. IAB Transport Migration Management procedure) is performed before the Xn HO procedure or SN Addition procedure for the boundary IAB, for example, CU1 want to first check whether the offloaded traffic can be supported in CU2 before initiate the Xn HO (or SN Addition) for the boundary IAB?
· 2nd issue: How to keep the XnAP ID after the competition of the Xn HO Procedure?
The 1st issue may require Stage-3 changes due to the current rules defined in TS 38.401 ([1]), which is copied as below:
Upon receipt of a message that has a new AP ID from the sending node, the receiving node shall store the AP ID of the sending node for the duration of the logical connection. The receiving node shall assign the AP ID to be used to identify the logical connection associated to the UE and include it as well as the previously received new AP ID from the sending node, in the first returned message to the sending node. In all subsequent messages to and from sending node, both AP IDs of sending node and receiving node shall be included.

In case the new Xn procedure is performed before Xn HO procedure, the Target NG-RAN node UE XnAP ID is assigned by CU2 and is replied to CU1. When CU1 initiate the further Xn HO procedure, the Xn HANDOVER REQUEST message shall include the Target NG-RAN node UE XnAP ID. This requires an update to Stage-3, since current HANDOVER REQUEST message only includes the Target NG-RAN node UE XnAP ID IE for CHO. 

This is not an issue for S-NG-RAN node Addition Preparation procedure, since the S-NODE ADDITION REQUEST message includes both M-NG-RAN node UE XnAP ID IE and S-NG-RAN node UE XnAP ID IE

After the completion of the Xn HO procedure for the boundary IAB, CU2 initiates Xn UE Context Release procedure. According to current XnAP spec, “Upon reception of the UE CONTEXT RELEASE message, the source NG-RAN node may release radio and control plane related resources associated to the UE context.” So the 2nd issue can be solved by a slight modification to Stage-2 or Stage-3, which clarifies the source NG-RAN node may need to keep the ID for the IAB. 

In Option 2, the BAP address is only unique per CU. Since both CU1 and CU2 can send a message related to the same boundary IAB, so the boundary IAB can only be uniquely identified by a combination of the CU ID (e.g. gNB ID) and the BAP address. This ID need to be added in the new Xn message, the Xn HO message, the Xn SN addition message, and the SN Modification messages. 

Proposal 1: In case using XnAP ID for the boundary IAB, the XnAP HANDOVER REQUST message need to be updated to add the Target NG-RAN node UE XnAP ID IE. The XnAP IAB TRANSPORT MIGRATION MANAGEMENT REQUEST and RESPONSE message need to include both XnAP IDs allocated by the transmitter and the receiver.

In Case Option 1 is adopted, it seems obvious that the new XnAP procedure is a UE-Associated procedure. 

Proposal 2: In case using XnAP ID for the boundary IAB, the new Xn procedure is a UE-Associated Procedure.

Conclusion
In this contribution, we have analysed the technical detail on inter-Donor topology adaptation. Our proposal is: 
Proposal 1: In case using XnAP ID for the boundary IAB, the XnAP HANDOVER REQUST message need to be updated to add the Target NG-RAN node UE XnAP ID IE. The XnAP IAB TRANSPORT MIGRATION MANAGEMENT REQUEST and RESPONSE message need to include both XnAP IDs allocated by the transmitter and the receiver.
Proposal 2: In case using XnAP ID for the boundary IAB, the new Xn procedure is a UE-Associated Procedure.
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TP for TS 38.423 BL CR:
8.x.a	IAB Transport Migration Management
8.x.a.1	General
The purpose of the IAB Transport Migration Management procedure is to exchange information between the F1-terminating IAB-donor-CU and the non-F1-terminating IAB-donor-CU of a boundary IAB-node, for the purpose of managing the migration of the boundary and descendant IAB-node traffic between the topologies managed by the two IAB-donor-CUs. 
The procedure uses UE-associated signalling. The procedure is applicable to inter-donor partial migration, inter-donor RLF recovery and inter-donor topology redundancy cases. The procedure can be initiated by the F1-terminating IAB-donor-CU of the boundary IAB-node. The procedure can be used to set up, modify and release (e.g., for the purpose of revoking) the resources under the non-F1-terminating IAB-donor-CU used for serving the offloaded traffic. 
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This message is sent by the source NG-RAN node to the target NG-RAN node to request the preparation of resources for a handover.
Direction: source NG-RAN node ® target 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

	Source NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source NG-RAN node
	YES
	reject

	Cause
	M
	
	9.2.3.2
	
	YES
	reject

	Target Cell Global ID
	M
	
	9.2.3.25
	Includes either an E-UTRA CGI or an NR CGI
	YES
	reject

	GUAMI
	M
	
	9.2.3.24
	
	YES
	reject

	<unchanged part is omitted>

	LTE V2X Services Authorized
	O
	
	9.2.3.106
	
	YES
	ignore

	PC5 QoS Parameters
	O
	
	9.2.3.109
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

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

	UE History Information from the UE
	O
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	YES
	ignore

	IAB Node Indication
	O
	
	ENUMERATED (true, ...)
	
	YES
	reject

	Activated Cells List
	
	0..1
	
	List of cells served by the collocated IAB-DU.
	YES
	ignore

	>Activated Cells List Item
	
	1 .. <maxnoofServedCellsIAB >
	
	
	EACH
	ignore

	>>NR CGI 
	M
	
	9.2.2.7
	
	–
	

	>>Multiplexing Info
	O
	
	9.2.2.x
	Contains information on multiplexing with cells configured for collocated IAB-MT.
	–
	

	No PDU Session Indication
	O
	
	ENUMERATED (true, ...)
	Applicable to IAB only.
	YES
	ignore

	Target NG-RAN node UE XnAP ID reference
	O
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Contains the NG-RAN node UE XnAP ID allocated at the target NG-RAN node for an IAB node
	YES
	ignore


Editor’s note: the final list of parameters in the IE is FFS. The IE structure might be further refined.
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9.1.x.a	IAB TRANSPORT MIGRATION MANAGEMENT REQUEST
This message is sent by a F1-terminating IAB-donor-CU to a non-F1-terminating IAB-donor-CU of a boundary IAB-node, for the purpose of setting up, modifying, or releasing (e.g., for the purpose of revoking) the configuration for the migration of boundary and descendant node traffic between two IAB-donor-CUs.
Direction: F1-terminating donor CU ® non-F1-terminating donor CU.
FFS: Direction: Non-F1-terminating donor CU ® F1-terminating donor CU.

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

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	IAB Boundary Node ID in F1-Terminating node
	M
	
	NG-RAN node UE XnAP ID allocated in the F1-terminating node
9.2.3.16
	
	YES
	reject

	IAB Boundary Node ID in non-F1-Terminating node
	O
	
	NG-RAN node UE XnAP ID allocated in the non-F1-Terminating node
9.2.3.16
	
	YES
	reject

	Traffic To Be Added List
	
	0..1
	
	
	YES
	reject

	>Traffic To Be Added Item
	
	1 .. <maxnoofTrafficIndexEntries>
	
	
	–
	

	>>Traffic Index
	M
	
	9.2.2.x0
	
	–
	

	>>Traffic Profile
	M
	
	9.2.2.x1
	
	–
	

	>>F1-terminating Topology BH Information
	M
	
	9.2.2.x2
	
	–
	

	Traffic To Be Modified List
	
	0..1
	
	
	YES
	reject

	>Traffic To Be Modified Item
	
	1 .. <maxnoofTrafficIndexEntries>
	
	
	–
	

	>>Traffic Index
	M
	
	9.2.2.x0
	
	–
	

	>>Traffic Profile
	O
	
	9.2.2.x1
	
	–
	

	>>F1-terminating Topology BH Information
	O
	
	9.2.2.x2
	
	–
	

	Traffic To Be Released Information
	O
	
	9.2.2.x4
	
	YES
	reject

	IAB TNL Address Request 
	O
	
	9.2.2.x5
	
	YES
	reject



	Range bound
	Explanation

	maxnoofTrafficIndexEntries
	Maximum no. of traffic offloaded to the non-F1-terminating IAB-donor-CU. The value is FFS. 



9.1.x.b	IAB TRANSPORT MIGRATION MANAGEMENT RESPONSE
This message is sent by the non-F1-terminating IAB-donor-CU to the F1-terminating IAB-donor-CU of a boundary IAB-node to provide inter-donor transport related configurations for the offloaded traffic.
Direction: non-F1-terminating donor CU ® F1-terminating donor CU.
FFS: Direction: F1-terminating donor CU ® Non-F1-terminating donor CU.

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

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	IAB Boundary Node ID in F1-Terminating node
	M
	
	NG-RAN node UE XnAP ID allocated in the F1-terminating node
9.2.3.16
	
	YES
	reject

	IAB Boundary Node ID in non-F1-Terminating node
	M
	
	NG-RAN node UE XnAP ID allocated in the non-F1-Terminating node
9.2.3.16
	
	YES
	reject

	
	
	
	
	
	
	

	Traffic Added List
	
	0..1
	
	
	YES
	reject

	>Traffic Added Item
	
	1 .. <maxnoofTrafficIndexEntries>
	
	
	–
	

	>>Traffic Index
	M
	
	9.2.2.x0
	
	–
	

	>>Non-F1-terminating Topology BH Information
	M
	
	9.2.2.x3
	
	–
	

	Traffic Modified List
	
	0..1
	
	
	YES
	reject

	>Traffic Modified Item
	
	1 .. <maxnoofTrafficIndexEntries>
	
	
	–
	

	>>Traffic Index
	M
	
	9.2.2.x0
	
	–
	

	>>Non-F1-terminating Topology BH Information
	M
	
	9.2.2.x3
	
	–
	

	Traffic Not Added List
	
	0..1
	
	
	YES
	reject

	>Traffic Not Added Item
	
	1 .. <maxnoofTrafficIndexEntries>
	
	
	–
	

	>>Traffic Index
	M
	
	9.2.2.x0
	
	–
	

	>>Cause
	O
	
	9.2.2.2
	
	–
	

	Traffic Not Modified List
	
	0..1
	
	
	YES
	reject

	>Traffic Not Modified Item
	
	1 .. <maxnoofTrafficIndexEntries>
	
	
	–
	

	>>Traffic Index
	M
	
	9.2.2.x0
	
	–
	

	>>Cause
	O
	
	9.2.3.2
	
	–
	

	IAB TNL Address Response 
	O
	
	9.2.2.x6
	
	YES
	reject



	Range bound
	Explanation

	maxnoofTrafficIndexEntries
	Maximum no. of traffic offloaded to the non-F1-terminating IAB-donor-CU. The value is FFS. 
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	id-TrafficAddedList,
	id-TrafficModifiedList,
	id-TrafficNotAddedList,
	id-TrafficNotModifiedList,
	id-f1terminatingNG-RANnodeUEXnAPID,
	id-nonf1terminatingNG-RANnodeUEXnAPID	




	maxnoofCellsinNG-RANnode,
	maxnoofDRBs,
	maxnoofPDUSessions,
	maxnoofQoSFlows,
	maxnoofServedCellsIAB,
	maxnoofTrafficIndexEntries
FROM XnAP-Constants;

-- **************************************************************
--
-- HANDOVER REQUEST
--
-- **************************************************************

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

HandoverRequest-IEs XNAP-PROTOCOL-IES ::= {
	{ ID id-sourceNG-RANnodeUEXnAPID			CRITICALITY reject	TYPE NG-RANnodeUEXnAPID							PRESENCE mandatory}|
	{ ID id-Cause								CRITICALITY reject	TYPE Cause										PRESENCE mandatory}|
	{ ID id-targetCellGlobalID					CRITICALITY reject	TYPE Target-CGI									PRESENCE mandatory}|
	{ ID id-GUAMI								CRITICALITY reject	TYPE GUAMI										PRESENCE mandatory}|
	{ ID id-UEContextInfoHORequest				CRITICALITY reject	TYPE UEContextInfoHORequest						PRESENCE mandatory}|
	{ ID id-TraceActivation						CRITICALITY ignore	TYPE TraceActivation							PRESENCE optional }|
	{ ID id-MaskedIMEISV						CRITICALITY ignore	TYPE MaskedIMEISV								PRESENCE optional }|
	{ ID id-UEHistoryInformation				CRITICALITY ignore	TYPE UEHistoryInformation						PRESENCE mandatory}|
	{ ID id-UEContextRefAtSN-HORequest			CRITICALITY ignore	TYPE UEContextRefAtSN-HORequest				PRESENCE optional }|
	{ ID id-CHOinformation-Req					CRITICALITY reject	TYPE CHOinformation-Req							PRESENCE optional }|
{ ID id-NRV2XServicesAuthorized				CRITICALITY ignore	TYPE NRV2XServicesAuthorized					PRESENCE optional }|
{ ID id-LTEV2XServicesAuthorized			CRITICALITY ignore	TYPE LTEV2XServicesAuthorized					PRESENCE optional }|
{ ID id-PC5QoSParameters					CRITICALITY ignore	TYPE PC5QoSParameters					PRESENCE optional }|
	{ ID id-MobilityInformation				CRITICALITY ignore	TYPE MobilityInformation								PRESENCE optional}|
	{ ID id-UEHistoryInformationFromTheUE	CRITICALITY ignore	TYPE UEHistoryInformationFromTheUE				PRESENCE optional }|
	{ ID id-IABNodeIndication					CRITICALITY reject	TYPE IABNodeIndication							PRESENCE optional}|
	{ ID id-Activated-Cells-List				CRITICALITY ignore	TYPE Activated-Cells-List						PRESENCE optional}|
	{ ID id-NoPDUSessionIndication				CRITICALITY ignore	TYPE NoPDUSessionIndication						PRESENCE optional}|
	{ ID id-targetNG-RANnodeUEXnAPID			CRITICALITY ignore	TYPE NG-RANnodeUEXnAPID							PRESENCE mandatory},
	...
}
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-- **************************************************************
--
-- IAB TRANSPORT MIGRATION MANAGEMENT REQUEST
--
-- **************************************************************

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

IABTransportMigrationManagementRequest-IEs XNAP-PROTOCOL-IES ::= {
	{ ID id-f1terminatingNG-RANnodeUEXnAPID			CRITICALITY reject	TYPE NG-RANnodeUEXnAPID						PRESENCE mandatory}|
	{ ID id-nonf1terminatingNG-RANnodeUEXnAPID		CRITICALITY reject	TYPE NG-RANnodeUEXnAPID						PRESENCE optional}|

	{ ID id-TrafficToBeAddedList				CRITICALITY reject		TYPE TrafficToBeAddedList				PRESENCE optional	 }|
	{ ID id-TrafficToBeModifiedList				CRITICALITY reject		TYPE TrafficToBeModifiedList				PRESENCE optional	 }|
	{ ID id-TrafficToBeReleaseInformation		CRITICALITY reject		TYPE TrafficToBeReleaseInformation			PRESENCE optional	 }|
	{ ID id-IAB-TNL-Address-Request				CRITICALITY reject		TYPE IAB-TNL-Address-Request				PRESENCE optional	 },
	...
}
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-- **************************************************************
--
-- IAB TRANSPORT MIGRATION MANAGEMENT RESPONSE
--
-- **************************************************************

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

IABTransportMigrationManagementResponse-IEs XNAP-PROTOCOL-IES ::= {
	{ ID id-f1terminatingNG-RANnodeUEXnAPID			CRITICALITY 	reject	TYPE NG-RANnodeUEXnAPID						PRESENCE mandatory}|
	{ ID id-nonf1terminatingNG-RANnodeUEXnAPID		CRITICALITY reject	TYPE NG-RANnodeUEXnAPID						PRESENCE mandatory}|
	{ ID id-TrafficAddedList					CRITICALITY reject		TYPE TrafficAddedList						PRESENCE optional	 }|
	{ ID id-TrafficModifiedList					CRITICALITY reject		TYPE TrafficModifiedList					PRESENCE optional	 }|
	{ ID id-TrafficNotAddedList					CRITICALITY reject		TYPE TrafficNotAddedList					PRESENCE optional	 }|
	{ ID id-TrafficNotModifiedList				CRITICALITY reject		TYPE TrafficNotModifiedList					PRESENCE optional	 }|
	{ ID id-IAB-TNL-Address-Response			CRITICALITY reject		TYPE IAB-TNL-Address-Response				PRESENCE optional	 },
	...
}







9.3.7 Constant definitions
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id-TrafficModifiedList																				ProtocolIE-ID ::= xxx
id-TrafficNotAddedList																				ProtocolIE-ID ::= xxx
id-TrafficNotModifiedList																			ProtocolIE-ID ::= xxx
id-f1terminatingNG-RANnodeUEXnAPID																	ProtocolIE-ID ::= xxx
id-nonf1terminatingNG-RANnodeUEXnAPID																ProtocolIE-ID ::= xxx




