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1 Introduction
[bookmark: _Hlk85061506]In this contribution, we provide TP related to our contributions R3-225584 and R3-225587. We also address the agreement from previous meeting:
Define a new procedure over Xn which can be used for AI/ML related information, e.g., predicted information.
The new procedure for reporting of AI/ML related information, e.g., predicted information, should be based in a requested way, like resource status report procedure.
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<<< start of changes >>>
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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

	IAB Transport Migration Management
	IAB TRANSPORT MIGRATION MANAGEMENT REQUEST
	IAB TRANSPORT MIGRATION MANAGEMENT RESPONSE
	IAB TRANSPORT MIGRATION MANAGEMENT REJECT

	IAB Transport Migration Modification
	IAB TRANSPORT MIGRATION MODIFICATION REQUEST
	IAB TRANSPORT MIGRATION MODIFICATION RESPONSE
	

	IAB Resource Coordination
	IAB RESOURCE COORDINATION REQUEST
	IAB RESOURCE COORDINATION RESPONSE
	

	Partial UE Context Transfer
	PARTIAL UE CONTEXT TRANSFER
	PARTIAL UE CONTEXT TRANSFER ACKNOWLEDGE
	PARTIAL UE CONTEXT TRANSFER FAILURE

	Prediction Data Reporting Initiation
	PREDICTION DATA REQUEST
	PREDICTION DATA RESPONSE
	PREDICTION DATA 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

	Cell Traffic Trace
	CELL TRAFFIC TRACE

	RAN Multicast Group Paging
	RAN MULTICAST GROUP PAGING

	SCG Failure Information Report
	SCG FAILURE INFORMATION REPORT

	SCG Failure Transfer
	SCG FAILURE TRANSFER

	F1-C Traffic Transfer
	F1-C TRAFFIC TRANSFER

	Retrieve UE Context Confirm
	RETRIEVE UE CONTEXT CONFIRM

	Conditional PSCell Change Cancel
	CONDITIONAL PSCELL CHANGE CANCEL

	Prediction Data Reporting
	PREDICTION DATA UPDATE



<<< next change >>>
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This procedure is used by an NG-RAN node to request the reporting of predictions to another NG-RAN node.
The procedure uses non UE-associated signalling.
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Figure 8.4.x.2-1: Prediction Data Reporting Initiation, successful operation
NG-RAN node1 initiates the reporting procedure by sending the PREDICTION DATA REQUEST message to NG-RAN node2 to start a prediction, stop a prediction or add cells to report for a prediction. Upon receipt, NG-RAN node2:
-	shall initiate the requested predictions reporting according to the parameters given in the request in case the Registration Request IE set to "start"; or
-	shall stop all cells predictions and terminate the reporting in case the Registration Request IE is set to "stop"; or
-	shall add cells indicated in the Cell To Report List IE to the reporting of prediction data initiated before for the given measurement IDs, in case the Registration Request IE is set to "add". If reporting of prediction data is already initiated for a cell indicated in the Cell To Report List IE, this information shall be ignored.
If the Registration Request IE is set to "start" in the PREDICTION DATA REQUEST message and the Report Characteristics IE indicates cell specific predictions, the Cell To Report List IE shall be included.
If the Registration Request IE is set to "add" in the PREDICTION DATA REQUEST message, the Cell To Report List IE shall be included.
If the Reporting Type IE is set to periodic then NG-RAN node2 shall report the predicted information in a periodic manner, with periodicity indicated in the Reporting Periodicity IE. The NG-RAN node2 shall report only once, unless otherwise requested within the Reporting Periodicity IE.
If the Reporting Type IE is set to event-based then NG-RAN node2 shall report the predicted information in an event-based manner if the corresponding event indicated in the Event List IE is satisfied.  
If the Reporting Type IE is set to both, then NG-RAN node2 may report the predicted information in a periodic way, with periodicity indicated in the Reporting Periodicity IE, as well as in an event-based manner, if an event indicated in the Event List IE is satisfied.
If NG-RAN node2 is capable to provide all requested predicted data information, it shall initiate the prediction as requested by NG-RAN node1 and respond with the PREDICTION DATA RESPONSE message.
Interaction with other procedures
When starting the reporting of predictions, the Report Characteristics IE in the PREDICTION DATA REQUEST indicates the type of objects NG-RAN node2 shall perform predictions on. For each cell, NG-RAN node2 shall include in the PREDICTION DATA UPDATE message:
-	the Predicted Radio Resource Status IE, if the first bit, “Predicted Load” of the Report Characteristics IE included in the PREDICTION DATA REQUEST message is set to "1". If NG-RAN node2 is a gNB and if the cell for which Predicted Radio Resource Status IE is requested to be reported supports more than one SSB, the Predicted Radio Resource Status IE for such cell shall include the Predicted SSB Area Radio Resource Status Item IE for all SSB areas supported by the cell. If the SSB To Report List IE is included for a cell, the Predicted Radio Resource Status IE for such cell shall include the requested Predicted SSB Area Radio Resource Status List IE; If the cell for which Predicted Radio Resource Status IE is requested to be reported supports more than one slice, and if the Slice To Report List IE is included for a cell, the Predicted Radio Resource Status IE for such cell shall, if supported, include the requested Predicted Slice Radio Resource Status Item IE;
- 	the Predicted EE metric IE, if the second bit “Predicted EE metric” of the Report Characteristics IE included in the PREDICTION DATA REQUEST message is set to "1".
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Figure 8.4.x.3-1: Prediction Data Reporting Initiation, unsuccessful operation
If any of the requested measurements cannot be initiated, NG-RAN node2 shall send the PREDICTION DATA FAILURE message with an appropriate cause value. 
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For the same Measurement ID, if the initiating NG-RAN node1 does not receive either the PREDICTION DATA REQUEST message or the PREDICTION DATA FAILURE message, the NG-RAN node1 may reinitiate the Prediction Data Reporting Initiation procedure towards the same NG-RAN node, provided that the content of the new PREDICTION DATA REQUEST message is identical to the content of the previously unacknowledged PREDICTION DATA REQUEST message.
If the NG-RAN node2 receives a PREDICTION DATA REQUEST message which includes the Registration Request IE set to "add" or "stop" and if the NG-RAN node2 Measurement ID value received in the PREDICTION DATA REQUEST message is not used, the NG-RAN node2 shall initiate PREDICTION DATA FAILURE message with an appropriate cause value.
If the Report Characteristics IE bitmap is set to "0" (all bits are set to "0") in the PREDICTION DATA REQUEST message then NG-RAN node2 shall initiate a PREDICTION DATA FAILURE message with an appropriate cause value.
If the NG-RAN node2 receives a PREDICTION DATA REQUEST message which includes the Registration Request IE set to "start" and the NG-RAN node1Measurement ID IE corresponding to an existing on-going load prediction reporting, then NG-RAN node2 shall initiate a PREDICTION DATA FAILURE message with an appropriate cause value.
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This procedure is initiated by an NG-RAN node to report the result of predictions admitted by the NG-RAN node following a successful Prediction Data Reporting Initiation procedure.
The procedure uses non UE-associated signalling.
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Figure 8.4.y.2-1: Prediction Data Reporting, successful operation
NG-RAN node2 shall report the results of the admitted predictions in PREDICTION DATA UPDATE message. The admitted predictions are the predictions that were successfully initiated during the preceding Prediction Data Reporting initiation procedure.
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Not applicable.
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Void
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This message is sent by NG-RAN node1 to NG-RAN node2 to initiate the requested prediction according to the parameters given in the message.
Direction: NG-RAN node1 ® NG-RAN node2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	NG-RAN node1 Measurement ID
	M
	
	INTEGER (1..4095,...) 
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID
	C-ifRegistrationRequestStoporAdd
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	ignore

	Registration Request
	M
	
	ENUMERATED(start, stop,
add, …)
	Type of request for which the resource status is required.
	YES
	reject

	Reporting Type
	M
	
	ENUMERATED(periodic, event-based, both)
	
	YES
	reject

	Report Characteristics
	C-ifRegistrationRequestStart
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates measurement object the NG-RAN node2 is requested to report.
First Bit = Predicted Load,
Second Bit = Predicted EE metric.
Other bits shall be ignored by the NG-RAN node2.
	YES
	reject

	Cell To Report List
	
	0..1
	
	Cell ID list to which the request applies.
	YES
	ignore

	>Cell To Report Item
	
	1 .. <maxnoofCellsinNG-RANnode>
	
	
	–
	

	>>Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27

	
	–
	

	>>SSB To Report List
	
	0..1
	
	SSB list to which the request applies.
	–
	

	>>>SSB To Report Item
	
	1 .. < maxnoofSSBAreas>
	
	
	–
	

	>>>>SSB-Index
	M
	
	INTEGER (0..,63..)
	
	–
	

	>>Slice To Report List
	
	0..1
	
	S-NSSAI list to which the request applies. 
	–
	

	>>>Slice To Report Item
	
	1 .. < maxnoofBPLMNs >
	
	
	–
	

	>>>>PLMN Identity
	M
	
	9.2.2.4
	Broadcast PLMN
	–
	

	>>>>S-NSSAI List 
	
	1
	
	
	–
	

	>>>>>S-NSSAI Item
	
	1 .. < maxnoofSliceItems>
	
	
	–
	

	>>>>>>S-NSSAI
	M
	
	S-NSSAI
9.2.3.21
	
	–
	

	Predicted Load Input
	C-ifReportCharacteristicsFirstBitSet
	
	BITSTRING
(SIZE(32))
	First Bit = Predicted PRB,
Second Bit = Predicted TNL Capacity Ind,
Third Bit = 
Predicted Composite Available Capacity, Fourth Bit = Predicted Number of Active UEs, 
Fifth Bit = Predicted RRC connections
Other bits shall be ignored by the NG-RAN node2.
	
	

	 >Predicted PRB Load
	C-ifPredictedLoadFirstBitSet
	
	
	
	
	

	>> Info about requested prediction
	
	
	
	
	
	

	>>> Time of prediction
	
	
	
	
	
	

	>Predicted TNL Capacity Ind
	C-ifPredictedLoadSecondBitSet
	
	
	
	
	

	>> Info about requested prediction
	
	
	
	
	
	

	>>> Time of prediction
	
	
	
	
	
	

	>Predicted Composite Available Capacity
	C-ifPredictedLoadThirdBitSet
	
	
	
	
	

	>> Info about requested prediction
	
	
	
	
	
	

	>>> Time of prediction
	
	
	
	
	
	

	>Predicted Number of Active UEs
	C-ifPredictedLoadFourthBitSet
	
	
	
	
	

	>> Info about requested prediction
	
	
	
	
	
	

	>>> Time of prediction
	
	
	
	
	
	

	>Predicted RRC connections
	C-ifPredictedLoadFifthBitSet
	
	
	
	
	

	>> Info about requested prediction
	
	
	
	
	
	

	>>> Time of prediction
	
	
	
	
	
	

	Predicted Energy Efficiency
	C-ifReportCharacteristicsSecondBitSet
	
	
	
	
	

	>> Info about requested prediction
	
	
	
	
	
	

	>>>PRB Load
	
	
	9.2.2.50
	
	
	

	Reporting Periodicity
	C-ifPeriodicTypeSetTrue
	
	ENUMERATED(500ms, 1000ms, 2000ms, 5000ms, 10000ms, …)
	Periodicity that can be used for reporting of indicated measurements. Also used as the averaging window length for all measurement object if supported.
	YES
	ignore

	Event List
	C-ifEventTypeSetTrue
	
	ENUMERATED (inference updated, …)
	List of events that can be used for reporting of indicated measurements.
	YES
	ignore



	Condition
	Explanation

	[bookmark: OLE_LINK10][bookmark: OLE_LINK11]ifRegistrationRequestStoporAdd
	This IE shall be present if the Registration Request IE is set to the value "stop" or "add".

	ifRegistrationRequestStart
	This IE shall be present if the Registration Request IE is set to the value "start".

	ifPeriodicTypeSetTrue
	This IE shall be present if the Reporting Type IE is set to “periodic”.

	ifEventBasedTypeSetTrue
	This IE shall be present if the Reporting Type IE is set to “event-based”.

	ifReportCharacteristicsFirstBitSet
	This IE shall be present if the first bit in Report Characteristics IE is set to 1.

	ifReportCharacteristicsSecondBitSet
	This IE shall be present if the second bit in Report Characteristics IE is set to 1.

	ifPredictedLoadFirstBitSet
	This IE shall be present if the first bit of Predicted Load Input IE is set to 1.

	ifPredictedLoadSecondBitSet
	This IE shall be present if the second bit of Predicted Load Input IE is set to 1.

	ifPredictedLoadThirdBitSet
	This IE shall be present if the third bit of Predicted Load Input IE is set to 1.

	ifPredictedLoadFourthBitSet
	This IE shall be present if the fourth bit of Predicted Load Input IE is set to 1.

	IfPredictedLoadFifthBitSet
	This IE shall be present if the fifth bit of Predicted Load Input IE is set to 1.



	Range bound
	Explanation

	maxnoofCellsinNG-RANnode
	Maximum no. cells that can be served by a NG-RAN node. Value is 16384.

	maxnoofSSBAreas
	Maximum no. SSB Areas that can be served by a NG-RAN node cell. Value is 64.

	maxnoofSliceItems
	Maximum no. of signalled slice support items. Value is 1024.
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This message is sent by NG-RAN node2 to NG-RAN node1 to indicate that the requested prediction data, for all of the measurement objects included in the prediction data is successfully initiated.
Direction: NG-RAN node2 ® NG-RAN node1
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	NG-RAN node1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore



[bookmark: _Hlk44419215][bookmark: _Toc44497544][bookmark: _Toc45107932][bookmark: _Toc45901552][bookmark: _Toc51850631][bookmark: _Toc56693634][bookmark: _Toc64447177][bookmark: _Toc66286671][bookmark: _Toc74151366][bookmark: _Toc88653838][bookmark: _Toc97904194][bookmark: _Toc98868267][bookmark: _Toc105174552][bookmark: _Toc106109389][bookmark: _Toc113825210]9.1.3.y	PREDICTION DATA FAILURE
This message is sent by the NG-RAN node2 to NG-RAN node1 to indicate that for any of the requested prediction data measurements the measurement cannot be initiated.
Direction: NG-RAN node2 ® NG-RAN node1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	NG-RAN node1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	reject

	Cause
	M
	
	9.2.3.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore
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This message is sent by NG-RAN node2 to NG-RAN node1 to report the results of the requested prediction data.
Direction: NG-RAN node2 ® NG-RAN node1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	NG-RAN node1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	reject

	Cell Measurement Result
	
	1
	
	
	YES
	ignore

	>Cell Measurement Result Item
	
	1 .. < maxnoofCellsinNG-RANnode >
	
	
	YES
	ignore

	>>Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27

	
	–
	

	>>Predicted Radio Resource Status 
	O
	
	9.2.2.x
	  
	–
	

	>>Predicted EE Metric
	O
	
	INTEGER (0..100)
	Value 100 corresponds to maximum predicted EE metric. Value 0 corresponds to minimum predicted EE metric. Values are calculated in linear scale.
	–
	



	Range bound
	Explanation

	maxnoofCellsinNG-RANnode
	Maximum no. cells that can be served by a NG-RAN node. Value is 16384.






<<< next change >>>
9.2.2.x	Predicted Radio Resource Status 
This message IE provides load predictions:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Predicted PRB Load
	O
	
	9.2.2.50
	Predicted value of Radio Resource Status IE

	Predicted TNL Capacity Ind
	O
	
	9.2.2.49
	Predicted value of TNL Capacity IE

	Predicted Composite Available Capacity
	O
	
	9.2.2.51
	Predicted value of Composite Available Capacity IE

	Predicted Number of Active UEs
	O
	
	9.2.2.62
	Predicted value of the number of Active UEs IE

	Predicted RRC connections
	O
	
	9.2.2.56
	Predicted value of number of RRC Connections IE


 


<<< end of changes >>>
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