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1	Introduction
In the Mobility WI for Rel-19, a key focus area will involve the exchange of signalings among NG-RAN nodes. This document presents examples of potential XnAP procedures, building upon the proposals outlined in [1].
2	Discussion 
2.1	LTM Preparation
In this section, an example is given by including a list of candidate cells within the handover procedure.
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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

	UE Context Information
	
	1
	
	
	YES
	reject

	>NG-C UE associated Signalling reference
	M
	
	AMF UE NGAP ID
9.2.3.26
	Allocated at the AMF on the source NG-C connection.
	–
	

	>Signalling TNL association address at source NG-C side
	M
	
	CP Transport Layer Information
9.2.3.31
	This IE indicates the AMF’s IP address of the SCTP association used at the source NG-C interface instance.
NOTE: If no UE TNLA binding exists at the source NG-RAN node, the source NG-RAN node indicates the TNL association address it would have selected if it would have had to create a UE TNLA binding.
	–
	

	>UE Security Capabilities
	M
	
	9.2.3.49
	
	–
	

	>AS Security Information
	M
	
	9.2.3.50
	
	–
	

	>Index to RAT/Frequency Selection Priority
	O
	
	9.2.3.23
	
	–
	

	[bookmark: OLE_LINK29][bookmark: OLE_LINK30]>UE Aggregate Maximum Bit Rate
	M
	
	9.2.3.17
	
	–
	

	>PDU Session Resources To Be Setup List
	
	1
	9.2.1.1
	Similar to NG-C signalling, containing UL tunnel information per PDU Session Resource;
and in addition, the source side QoS flow Û DRB mapping
	–
	

	>RRC Context
	M
	
	OCTET STRING
	Either includes the HandoverPreparationInformation message as defined in subclause 10.2.2. of TS 36.331 [14], or the HandoverPreparationInformation-NB message as defined in subclause 10.6.2 of TS 36.331 [14], if the target NG-RAN node is an ng-eNB,
or the HandoverPreparationInformation message as defined in subclause 11.2.2 of TS 38.331 [10], if the target NG-RAN node is a gNB.
	–
	

	>Location Reporting Information
	O
	
	9.2.3.47
	Includes the necessary parameters for location reporting.
	–
	

	>Mobility Restriction List
	O
	
	9.2.3.53
	
	–
	

	>5GC Mobility Restriction List Container
	O
	
	9.2.3.100
	
	YES
	ignore

	[bookmark: _Hlk44414173]>NR UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.2.3.107
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	>LTE UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.2.3.108
	This IE applies only if the UE is authorized for LTE V2X services.
	YES
	ignore

	>Management Based MDT PLMN List 
	O
	
	MDT PLMN List
9.2.3.133
	
	YES
	ignore

	>UE Radio Capability ID
	O
	
	9.2.3.138
	
	YES
	reject

	>MBS Session Information List
	O
	
	9.2.1.36
	
	YES
	ignore

	>5G ProSe UE PC5 Aggregate Maximum Bit Rate
	O
	
	NR UE Sidelink Aggregate Maximum Bit Rate
9.2.3.107
	This IE applies only if the UE is authorized for 5G ProSe services.
	YES
	ignore

	>UE Slice Maximum Bit Rate List
	O
	
	9.2.3.167
	
	YES
	ignore

	>NR A2X UE PC5 Aggregate Maximum Bit Rate
	O
	
	NR UE Sidelink Aggregate Maximum Bit Rate
9.2.3.107
	This IE applies only if the UE is authorized for NR A2X services.
	YES
	ignore

	>LTE A2X UE PC5 Aggregate Maximum Bit Rate
	O
	
	LTE UE Sidelink Aggregate Maximum Bit Rate
9.2.3.108
	This IE applies only if the UE is authorized for LTE A2X services.
	YES
	ignore

	Trace Activation
	O
	
	9.2.3.55
	
	YES
	ignore

	Masked IMEISV
	O
	
	9.2.3.32
	
	YES
	ignore

	UE History Information
	M
	
	9.2.3.64
	
	YES
	ignore

	UE Context Reference at the S-NG-RAN node
	O
	
	
	
	YES
	ignore

	>Global NG-RAN Node ID
	M
	
	9.2.2.3
	
	–
	

	>S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	
	–
	

	Conditional Handover Information Request
	O
	
	
	
	YES
	reject

	>CHO Trigger
	M
	
	ENUMERATED (CHO-initiation, CHO-replace, …)
	
	–
	

	>Target NG-RAN node UE XnAP ID
	C-ifCHOmod
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target NG-RAN node
	–
	

	>Estimated Arrival Probability
	O
	
	INTEGER (1..100)
	
	–
	

	>Conditional Handover Time Based Information
	O
	
	
	This IE only applies to NTN.
	YES
	ignore

	>>Handover Window Start
	M
	
	INTEGER (0..549755813887)
	Corresponds to information provided in the t1-Threshold contained in the ReportConfigNR IE as defined in TS 38.331 [10]
	–
	

	>>Handover Window Duration
	M
	
	INTEGER (1..6000)
	Corresponds to information provided in the duration contained in the condEventT1 contained in the ReportConfigNR IE as defined in TS 38.331 [10]
	–
	

	>Maximum Number of Conditional Reconfigurations to Prepare
	O
	
	INTEGER (1..8 , …)
	Indicates that the target NG-RAN node may prepare for CHO with candidate PSCell(s) configuration and indicates the maximum number of conditional reconfigurations that the target NG-RAN node may prepare.
	YES
	reject

	NR V2X Services Authorized
	O
	
	[bookmark: _Hlk44414243]9.2.3.105
	
	YES
	ignore

	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

	No PDU Session Indication
	O
	
	ENUMERATED (true, ...)
	This IE applies only if the UE is an IAB-MT.
	YES
	ignore

	Time Synchronisation Assistance Information 
	O
	
	9.2.3.153
	
	YES
	ignore

	QMC Configuration Information
	O
	
	9.2.3.156
	
	YES
	ignore

	5G ProSe Authorized
	O
	
	9.2.3.159
	
	YES
	ignore

	5G ProSe PC5 QoS Parameters
	O
	
	9.2.3.160
	This IE applies only if the UE is authorized for 5G ProSe services.
	YES
	ignore

	DL LBT Failure Information Request
	O
	
	ENUMERATED (inquiry, …)
	This IE indicates that information on DL LBT Failures occurring at the target gNB during handover execution that results in mobility failure is requested
	YES
	ignore

	Aerial UE Subscription Information
	O
	
	9.2.3.175
	
	YES
	ignore

	NR A2X Services Authorized
	O
	
	9.2.3.176
	
	YES
	ignore

	LTE A2X Services Authorized
	O
	
	9.2.3.177
	
	YES
	ignore

	A2X PC5 QoS Parameters
	O
	
	9.2.3.178
	This IE applies only if the UE is authorized for NR A2X services.
	YES
	ignore

	Cell Based UE Trajectory Prediction
	O
	
	9.2.3.180
	This IE contains information about cells that a UE is predicted to be connected to.
	YES
	ignore

	Data Collection ID
	O
	
	9.2.3.184
	
	YES
	ignore

	Candidate Relay UE Info List
	O
	
	9.2.3.188
	
	YES
	reject

	SN-related QMC Information at MN
	O
	
	9.2.3.199
	This IE contains the information that the M-NG-RAN node has about the QMC configurations at the S-NG-RAN node.
	YES
	ignore

	Source SN to Target SN QMC Information
	O
	
	QMC Configuration Information
9.2.3.156
	This IE contains SN-related QMC configuration information to be forwarded to the target S-NG-RAN node.
	YES
	ignore

	Mobile IAB Authorization Status
	O
	
	9.2.2.105
	
	YES
	reject

	LTM Information Request List
	O
	
	9.2.2.xx1
	
	YES
	reject

	Early Sync Information Request List
	O
	
	9.2.2.xx3
	
	YES
	reject



	Condition
	Explanation

	ifCHOmod
	This IE shall be present if the CHO Trigger IE is present and set to "CHO-replace".



	Range bound
	Explanation

	maxnoofMDTPLMNs
	PLMNs in the Management Based MDT PLMN list. Value is 16.
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This message is sent by the target NG-RAN node to inform the source NG-RAN node about the prepared resources at the target.
Direction: target NG-RAN node ® source 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
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source NG-RAN node
	YES
	ignore

	Target NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target NG-RAN node
	YES
	ignore

	PDU Session Resources Admitted List
	M
	
	9.2.1.2
	Ignored, if the CHO-CPAC Configuration Indicator IE is included and set to "cho-only-not-prepared".
	YES
	ignore

	PDU Session Resources Not Admitted List
	O
	
	9.2.1.3
	
	YES
	ignore

	Target NG-RAN node To Source NG-RAN node Transparent Container
	M
	
	OCTET STRING
	Either includes the HandoverCommand message as defined in subclause 10.2.2 of TS 36.331 [14], if the target NG-RAN node is an ng-eNB,
or the HandoverCommand message as defined in subclause 11.2.2 of TS 38.331 [10], if the target NG-RAN node is a gNB. Ignored if the CHO-CPAC Configuration Indicator IE is included within the CHO-CPAC Information IE and set to "cho-only-not-prepared".
	YES
	ignore

	UE Context Kept Indicator
	O
	
	9.2.3.68
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	DRBs transferred to MN
	O
	
	DRB List
9.2.1.29
	In case of DC, indicates that SN Status is needed for the listed DRBs from the S-NG-RAN node.
	YES
	ignore

	[bookmark: _Hlk44411358]DAPS Response Information 
	O
	
	9.2.1.34
	
	YES
	reject

	Conditional Handover Information Acknowledge
	O
	
	
	
	YES
	reject

	>Requested Target Cell ID
	M
	
	Target Cell Global ID
9.2.3.25
	Target cell indicated in the corresponding HANDOVER REQUEST message
	–
	

	[bookmark: _Hlk44411364]>Maximum Number of CHO Preparations
	O
	
	9.2.3.101
	
	–
	

	>CHO-CPAC Information
	O
	
	9.2.3.202
	
	YES
	reject

	MBS Session Information Response List
	O
	
	9.2.1.38
	
	YES
	ignore

	RRC Config Indication
	O
	
	9.2.3.72
	
	YES
	ignore

	PDU Set based Handling Indicator
	O
	
	9.2.3.206
	
	YES
	ignore

	LTM Information Response List
	O
	
	9.2.2.xx2
	
	YES
	ignore

	Early Sync Information Response List
	O
	
	9.2.2.xx4
	
	YES
	ignore
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This IE contains a list of requests for LTM information.
Editor’s note: Details on IEs need to be continued.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	LTM Information Request List
	
	1 .. <maxnoofLTMCandidateCells>
	
	

	>LTM Information Request Type
	M
	
	ENUMERATED (request for configuration, …)
	

	>LTM Candidate Cell ID
	M
	
	NR CGI
9.2.2.7
	

	>Reference Configuration
	O
	
	OCTET STRING
	

	>CSI Resource Configuration
	O
	
	OCTET STRING
	



	Range bound
	Explanation

	maxnoofLTMCandidateCells
	Maximum no. of LTM candidate cells. Value is FFS.



9.2.1.xx2	LTM Information Response List
This IE contains LTM related information to be provided in response to information provided in the LTM Information Request List IE.
Editor’s note: Details on configurations need to be continued.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	LTM Information Response List
	
	1 .. <maxnoofLTMCandidateCells>
	
	

	>LTM Candidate Cell ID
	M
	
	NR CGI
9.2.2.7
	

	>Target NG-RAN node To Source NG-RAN node Transparent Container
	M
	
	OCTET STRING
	

	>LTM Configuration ID
	M
	
	INTEGER (1..FFS)
	

	>Reference Configuration
	O
	
	OCTET STRING
	



	Range bound
	Explanation

	maxnoofLTMCandidateCells
	Maximum no. of LTM candidate cells. Value is FFS.



9.2.1.xx3	Early Sync Information Request List
This IE contains a list of requests for Early synchronization information.
Editor’s note: Details on IEs need to be continued.
	
IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Early Sync Information Request List
	
	1 .. <maxnoofCandidateCells>
	
	

	>Candidate Cell ID
	M
	
	NR CGI
9.2.2.7
	

	>Request for Early Sync Configuration
	O
	
	ENUMERATED (request for RACH config, …)
	



	Range bound
	Explanation

	maxnoofCandidateCells
	Maximum no. of candidate cells. Value is FFS.




9.2.1.xx4	Early Sync Information Response List
This IE contains Early synchronization related information to be provided in response to information provided in the Early Sync Information Request List IE.
Editor’s note: Details on configurations need to be continued.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Early Sync Information Response List
	
	1 .. <maxnoofCandidateCells>
	
	

	>Candidate Cell ID
	M
	
	NR CGI
9.2.2.7
	

	>TCI States Configurations List
	M
	
	9.2.2.xx1
	

	>Early UL Sync Configuration
	O
	
	9.2.2.xx2
	

	>Early UL Sync Configuration for SUL
	O
	
	Early UL Sync Configuration
9.2.2.xx2
	This IE applies for SUL carrier.



	Range bound
	Explanation

	maxnoofCandidateCells
	Maximum no. of LTM candidate cells. Value is FFS.




2.2	Early Synchronization
TCI states configuration:
The IEs of TCI states configuration have been covered in section 2.1, while the details should be aligned with RAN2’s design.

Preamble index allocation:
A new UE-associated signaling is introduced for request and allocate dynamic resource information, e.g., preamble index for early UL sync purpose.
9.1.1.x1	Dynamic Resource Allocation Request
This message is sent by the source NG-RAN node to inform the target NG-RAN node to request for dynamic resource information for the UE.
Direction: source NG-RAN node ® target NG-RAN node.
Editor’s note: Details on IEs need to be continued.
	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
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source NG-RAN node
	YES
	reject

	Target NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target NG-RAN node
	YES
	reject

	Target Cell Global ID
	M
	
	NR CGI
9.2.2.7
	
	YES
	reject

	Dynamic Resource Allocation Request
	M
	
	ENUMERATED (request for preamble index, …)
	
	YES
	reject



9.1.1.x1	Dynamic Resource Allocation Response
This message is sent by the target NG-RAN node to inform the source NG-RAN node about the dynamic resource information for the UE.
Direction: target NG-RAN node ® source NG-RAN node.
Editor’s note: Details on IEs need to be continued.
	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
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source NG-RAN node
	YES
	reject

	Target NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target NG-RAN node
	YES
	reject

	Target Cell ID
	M
	
	NR CGI
9.2.2.7
	
	YES
	reject

	Dynamic Resource Allocation Response
	
	1
	
	
	YES
	reject

	>Preamble Index Allocated
	O
	
	INTEGER (0..63)
	
	-
	



TA information transfer:
F1AP introduces two new procedures for transferring a list of TA values. Likewise, the new signaling can be implemented for XnAP.
[bookmark: _Toc161904925]9.1.3.xx1	TA INFORMATION TRANSFER
This message is sent by a NG-RAN node to a neighbouring NG-RAN node to transfer Timing Advance value and related information for the UE.
Direction: NG-RAN node1 à NG-RAN node2.
Editor’s note: Details on IEs need to be continued.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

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

	Target NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target NG-RAN node
	YES
	ignore

	TA Information
	
	1
	
	
	YES
	ignore

	>Candidate Cell ID
	M
	
	NR CGI
9.2.2.7
	
	-
	

	>TA Value
	M
	
	INTEGER (0..4095)
	Indicates the TA value as defined in TS 38.213 [31].
	-
	

	>Preamble Index
	M
	
	INTEGER (0..63)
	
	-
	

	>RA-RNTI
	O
	
	INTEGER (0..65535, …)
	RA-RNTI as defined in TS 38.321 [16].
	-
	




2.3	LTM Execution
The DU-CU/CU-DU Cell Switch Notification procedures are initiated as UE-associated signaling when a LTM cell change is triggered from the source cell to the UE. This same principle applies to inter-CU LTM. 
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This message is sent by the source NG-RAN node to inform the target NG-RAN node about the initiation of the cell switch command to the UE.  
Direction: source NG-RAN node ® target NG-RAN node.
Editor’s note: Details on IEs need to be continued.
	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

	Target NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target NG-RAN node
	YES
	reject

	Cause
	M
	
	9.2.3.2
	
	YES
	reject

	Target Cell Global ID
	M
	
	NR CGI
9.2.2.7
	
	YES
	reject

	LTM Cell Switch Information
	
	0..1
	
	
	YES
	ignore

	>Joint or DL TCI State ID
	M
	
	INTEGER (0..127)
	Corresponds to the TCI-StateId IE as defined in TS 38.331 [8].
	-
	

	>UL TCI State ID
	O
	
	INTEGER (0..63)
	Corresponds to the TCI-UL-StateId IE as defined in TS 38.331 [8].
	
	

	TA Information List
	
	0..1
	
	
	YES
	ignore

	>TA Information Item IEs
	
	1 .. <maxnoofTAList>
	
	
	EACH
	ignore

	>>Candidate Cell ID
	M
	
	NR CGI
9.3.1.12
	
	-
	

	>>TA Value
	M
	
	INTEGER (0..4095)
	Indicates the TA value as defined in TS 38.213 [31].
	-
	



[bookmark: _Toc163474823]RAN3 regards the described signaling design for XnAP as the primary framework to support inter-CU LTM.

3	Conclusion
In this paper we propose:
Proposal 1:	RAN3 regards the described signaling design for XnAP as the primary framework to support inter-CU LTM.
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