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Introduction
This contribution proposes text proposal for NR_AIML_NGRAN for TS 38.423 based on our proposals discussed in [1] and [2].
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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

	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

	AI/ML Capability
	AI/ML CAPABILITY REQUEST
	AI/ML CAPABILITY RESPONSE
	

	Predicted Information Reporting Initiation
	PREDICTED INFORMATION REQUEST
	PREDICTED INFORMATION RESPONSE
	PREDICTED INFORMATION 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

	Predicted Information Reporting
	PREDICTED INFORMATION UPDATE
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This procedure is used by an NG-RAN node to request AI/ML capability for prediction service(s) from another NG-RAN node.
The procedure uses non UE-associated signalling.
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Figure 8.X.1.2-1: AI/ML Capability, successful operation
The NG-RAN node1 initiates the procedure by sending the AI/ML CAPABILITY REQUEST message to the NG-RAN node2.
If the Energy Efficiency Prediction Request IE is contained in the AI/ML CAPABILITY REQUEST message, the NG-RAN node2 shall evaluate its AI/ML capability for energy efficiency prediction and respond the Energy Efficiency Prediction Support IE in the AI/ML CAPABILITY RESPONSE message.
If the Resource Status Prediction Request IE is contained in the AI/ML CPABILITY REQUEST message, the NG-RAN node2 shall evaluate its AI/ML capability for resource status prediction and respond the Resource Status Prediction Support IE in the AI/ML CAPABILITY RESPONSE message.
Interactions with other procedures:
This procedure may be initiated by the NG-RAN node1 before initiating the Predicted Information Reporting Initiation procedure.
8.X.1.3	Unsuccessful Operation
Void. 
8.X.1.4	Abnormal Conditions
Void.

8.X.2	Predicted Information Reporting Initiation
8.X.2.1	General
This procedure is used by an NG-RAN node to request the reporting of prediction information from another NG-RAN node based on the requested NG-RAN node AI/ML capability.
The procedure uses non UE-associated signalling.
8.X.2.2	Successful Operation


Figure 8.X.2.2-1: Predicted Information Reporting Initiation, successful operation
The NG-RAN node1 initiates the procedure by sending the PREDICTED INFORMATION REQUEST message to the NG-RAN node2 to start a predicted information generation, stop a predicted information generation or add cells to report for a predicted information generation. Upon receipt, the NG-RAN node2:
-	shall initiate the requested predicted information generation according to the parameters given in the request in case the Registration Request IE set to "start"; or
-	shall stop all cells prediction measurements 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 prediction measurements initiated before for the given prediction measurement IDs, in case the Registration Request IE is set to "add". If the prediction measurements are 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 PREDICTED INFORMATION REQUEST message and the Report Characteristics IE indicates cell specific prediction measurements, the Cell To Report List IE shall be included.
If the Registration Request IE is set to "add" in the PREDICTED INFORMATION REQUEST message, the Cell To Report List IE shall be included.
If the NG-RAN node2 is capable to provide all requested predicted information, it shall initiate the prediction measurements as requested by the NG-RAN node1 and respond with the PREDICTED INFORMATION RESPONSE message.
If the Validity Time IE in the PREDICTED INFORMATION REQUEST is present, the NG-RAN node2 shall generate the predicted information for the corresponding validity time.
If the Reporting Periodicity IE in the PREDICTED INFORMATION REQUEST is present, this indicates the periodicity for the reporting of the predicted information since validity time. The NG-RAN node2 shall generates the predicted information at each corresponding report periodicity. The NG-RAN node2 shall report only once, unless otherwise requested within the Reporting Periodicity IE.
8.X.2.3	Unsuccessful Operation


Figure 8.X.2.2-2: Predicted Information Reporting Initiation, unsuccessful operation
If any of the requested prediction measurements cannot be initiated, the NG-RAN node2 shall send the PREDICTED INFORMATION FAILURE message with an appropriate cause value. 
If the requested predicted information cannot be generated within the time configured by the Validity Time IE, the NG-RAN node2 shall send the PREDICTED INFORMATION FAILURE message with an appropriate cause value.
8.X.2.4	Abnormal Conditions
Void.
8.X.3	Predicted Information Reporting  
8.X.3.1	General
This procedure is initiated by an NG-RAN node to report the result of the predicted information admitted by the NG-RAN node following a successful Predicted Information Reporting Initiation procedure.
The procedure uses non UE-associated signalling.
8.X.3.2	Successful Operation


Figure 8.X.3.2-1: Predicted Information Reporting, unsuccessful operation
The NG-RAN node2 shall report the results of the admitted predicted information in the PREDICTED INFORMATION UPDATE message. The admitted predicted information are the information that were successfully initiated during the preceding Predicted Information Reporting Initiation procedure.
8.X.3.3	Unsuccessful Operation
Not applicable.
8.X.3.4	Abnormal Conditions
Void.
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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

	irrelevant operations skipped

	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)
	
	–
	

	>Predicted Priorioty
	O
	
	INTEGER (1..100)
	The priority predicted for the candidate target cell. Values between 1 and 100 are ordered in decreasing order of priority, i.e., 1 is the highest and 100 is the lowest.
	YES
	Ignore

	>Predicted CHO Execution Timing
	O
	
	OCTET STRING (SIZE(4))
	UTC time encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [37]. It indicates the CHO execution timing predicted for the candidate target cell.
	YES
	ignore

	>Confidence Level
	O
	
	INTEGER (1..100)
	The confidence level of prediction in percentage.
	YES
	ignore

	irrelevant operations skipped

	Predicted Information
	O
	
	
	
	YES
	ignore

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

	>Predicted Priority
	O
	
	INTEGER (1..100)
	The priority predicted for the HO target cell. Values between 1 and 100 are ordered in decreasing order of priority, i.e., 1 is the highest and 100 is the lowest.
	–
	

	>Predicted HO Execution Timing
	O
	
	OCTET STRING (SIZE(4))
	UTC time encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [37]. It indicates the HO execution timing predicted for the target cell.
	–
	

	>Predicted UE Traffic
	O
	
	ENUMERATED (high, medium, low)
	The UE traffic level predicted for the target cell after HO.
	–
	

	>Confidence Level
	O
	
	INTEGER (1..100)
	The confidence level of prediction in percentage.
	–
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This message is sent by NG-RAN node1 to NG-RAN node2 to initiate the requested measurement 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

	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 = PRB Periodic,
Second Bit = TNL Capacity Ind Periodic,
Third Bit = 
Composite Available Capacity Periodic, Fourth Bit =Number of Active UEs, 
Fifth Bit =RRC connections,
Sixth Bit = NR-U Channel List,.
Seventh Bit = UE Performance,
Eighth Bit = System KPI,
Ninth Bit = Energy Efficiency.
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
	
	–
	

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

	>>>UE To Report Item
	
	1.. <maxnoofUEContexts>
	
	
	–
	

	>>>>NG-RAN node1 UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the NG-RAN node1
	–
	

	Reporting Periodicity
	O
	
	ENUMERATED(500ms, 1000ms, 2000ms, 5000ms, 10000ms, …)
	Periodicity that can be used for reporting of PRB Periodic, TNL Capacity Ind Periodic, Composite Available Capacity Periodic. Also used as the averaging window length for all measurement object if supported.
	YES
	ignore



	Condition
	Explanation

	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".



	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.

	maxnoofUEContexts
	Maximum no. of UE Contexts. Value is 8192.
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This message is sent by NG-RAN node2 to NG-RAN node1 to report the results of the requested measurements.
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

	
	–
	

	>>Radio Resource Status 
	O
	
	[bookmark: _Hlk44419252]9.2.2.50
	
	–
	

	>>TNL Capacity Indicator
	O
	
	[bookmark: _Hlk44419265]9.2.2.49
	
	–
	

	>>Composite Available Capacity Group
	O
	
	[bookmark: _Hlk44419275]9.2.2.51
	
	–
	

	>>Slice Available Capacity
	O
	
	[bookmark: _Hlk44419292]9.2.2.55
	
	–
	

	>>Number of Active UEs 
	O
	
	[bookmark: _Hlk44419307]9.2.2.62
	
	–-
	

	>>RRC Connections
	O
	
	[bookmark: _Hlk44419316]9.2.2.56
	
	–
	

	>>NR-U Channel List
	
	0..1
	
	
	YES
	ignore

	>>>NR-U Channel Item
	
	1..<maxnoofNR-UChannelIDs>
	
	
	–
	

	>>>>NR-U Channel ID
	M
	
	INTEGER (1.. maxnoofNR-UChannelIDs, …)
	The NR-U channel utilised in the last reporting period 
	–
	

	>>>>Channel occupancy time percentage DL
	M
	
	INTEGER (0..100)
	The percentage of time for which the channel resources have been utilised for DL traffic served by the corresponding cell. Value 100 corresponds to the duration between consecutive reporting.

	–
	

	>>>>Energy Detection Threshold
	M
	
	INTEGER (-100..-50,…)
	Average ED Threshold used for DL channel sensing. Value is in dBm. 
	–
	

	>>UE Performance
	O
	
	9.2.2.aa
	
	–
	

	>>System KPI
	O
	
	9.2.2.bb
	
	–
	

	>>Energy Efficiency
	O
	
	9.2.2.cc
	
	–
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This message is sent by NG-RAN node1 to NG-RAN node2 to initiate AI/ML capability request.
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

	Energy Efficiency Prediction Request
	O
	
	ENUMERATED (true, …)
	
	YES
	ignore

	Resource Status Prediction Request
	O
	
	ENUMERATED (true, …)
	
	YES
	ignore



9.1.3.bb	AI/ML CAPABILITY RESPONSE
This message is sent by NG-RAN node2 to NG-RAN node1 to transfer the requested AI/ML capability information.
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

	Energy Efficiency Prediction Support
	O
	
	ENUMERATED (supported, Not supported, …)
	
	YES
	ignore

	Resource Status Prediction Support
	O
	
	ENUMERATED (supported, Not supported, …)
	
	YES
	ignore



9.1.3.cc		PREDICTED INFORMATION REQUSET
This message is sent by NG-RAN node1 to NG-RAN node2 to request the predicted information reporting 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 Prediction ID
	M
	
	INTEGER (1..4095,...) 
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Prediction 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 prediction information is required.
	YES
	reject

	Report Characteristics
	C-ifRegistrationRequestStart
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates prediction measurement object the NG-RAN node2 is requested to report.
First Bit = Energy Efficiency Prediction,
Second Bit = Resource Status Prediction,
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
	
	–
	

	Validity Time
	M
	
	OCTET STRING (SIZE(4))
	UTC time encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [37]. It indicates the time that model inference output becomes valid in the system.
	YES
	ignore

	Reporting Periodicity
	O
	
	ENUMERATED(500ms, 1000ms, 2000ms, 5000ms, 10000ms, …)
	Periodicity that can be used for reporting of the requested predicted information. It also indicates the validity time of the corresponding prediction.
	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".



	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.

	maxnoofBPLMNs
	Maximum no. of broadcast PLMNs by a cell. Value is 12.

	maxnoofSliceItems
	Maximum no. of signalled slice support items. Value is 1024.



9.1.3.dd	PREDICTED INFORMATION RESPONSE
This message is sent by NG-RAN node2 to NG-RAN node1 to indicate that the measurements for all the requested predicted information are 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 Prediction ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Prediction 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]9.1.3.ee	PREDICTED INFORMATION FAILURE
This message is sent by the NG-RAN node2 to NG-RAN node1 to indicate that for any of the requested measurement objects 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 Prediction ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Prediction 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



9.1.3.ff PREDICTED INFORMATION UPDATE
This message is sent by the NG-RAN node2 to the NG-RAN node1 to report the results of the requested predicted information.
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 Prediction ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

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

	Cell Prediction Measurement Result
	
	1
	
	
	YES
	ignore

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

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

	
	–
	

	>>Energy Efficiency Prediction 
	O
	
	Energy Efficiency
9.2.2.cc
	
	–
	

	>>Resource Status Prediction
	O
	
	Radio Resource Status
9.2.2.50
	
	–
	

	Validity Time
	O
	
	OCTET STRING (SIZE(4))
	UTC time encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [37]. It indicates the time that model inference output becomes valid in the system.
	YES
	ignore

	Confidence Level
	O
	
	INTEGER (1..100)
	The confidence level of prediction in percentage.
	YES
	ignore



9.2	Information Element definitions
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
[bookmark: _Toc98868326][bookmark: _Toc105174611][bookmark: _Toc106109448]9.2.2	NG-RAN Node and Cell Configuration related IE definitions
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
[bookmark: _Toc20955270][bookmark: _Toc29991467][bookmark: _Toc36555867][bookmark: _Toc44497589][bookmark: _Toc45107977][bookmark: _Toc45901597][bookmark: _Toc51850676][bookmark: _Toc56693679][bookmark: _Toc64447222][bookmark: _Toc66286716][bookmark: _Toc74151411][bookmark: _Toc88653884][bookmark: _Toc97904240][bookmark: _Toc98868327][bookmark: _Toc105174612][bookmark: _Toc106109449]9.2.2.aa	UE Performance
The UE Performance IE indicates the packet delay, packet loss and throughput of the UE. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	UE Performance List
	
	1
	
	
	YES
	Ignore

	>UE Performance Item
	
	1..<maxnoofUEContext>
	
	
	–
	

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

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

	>>Average Over-The-Air Interface Packet Delay
	O
	
	TBD
	Per DRB UL average over-the-air interface packet delay as defined in TS 38.314 [42].
	–
	

	>>Average RLC Packet Delay
	O
	
	TBD
	Per DRB UL average RLC packet delay as defined in TS 38.314 [42].
	–
	

	>>Average PDCP Packet Re-ordering Delay
	O
	
	TBD
	Per DRB UL PDCP packet re-ordering delay as defined in TS 38.314 [42].
	–
	

	>>Packet Uu Loss Rate
	O
	
	TBD
	Per DRB DL packet Uu loss rate as defined in TS 38.314 [42].
	–
	

	>>DL PDCP SDU Data Volume
	O
	
	TBD
	Per DRB DL PDCP SDU Data volume as defined in TS 38.314 [42].
	–
	

	>>UL PDCP SDU Data Volume
	O
	
	TBD
	Per DRB UL PDCP SDU Data volume as defined in TS 38.314 [42].
	–
	

	>>DL UE Throughput
	O
	
	TBD
	DL UE throughput as defined in TS 38.314 [42].
	–
	

	>>UL UE Throughput
	O
	
	TBD
	UL UE throughput as defined in TS 38.314 [42].
	–
	



	Range bound
	Explanation

	maxnoofUEContexts
	Maximum no. of UE Contexts. Value is 8192.




9.2.2.bb	System KPI
The System KPI IE indicates the throughput, delay, RLF event status of the NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE System KPI Type
	M
	
	
	
	
	

	>Packet delay
	
	
	
	
	
	

	>>Average Delay DL Air-Interface
	O
	
	TBD
	This measurement provides the average (arithmetic mean) time that takes for packet transmission over air interface in the downlink direction.
	
	

	>>Distribution of Delay DL Air Interface
	O
	
	TBD
	This measurement provides the distribution of the time that takes for packet transmission over air-interface in
the downlink direction.
	
	

	>>Average Delay UL Over-The-Air-Interface
	O
	
	TBD
	This measurement provides the average (arithmetic mean) over-the-air packet delay on the uplink.
	
	

	>>Average RLC Packet Delay in the UL
	O
	
	TBD
	This measurement provides the average (arithmetic mean) RLC packet delay on the uplink, i.e. the delay within
the gNB-DU.
	
	

	>>Average PDCP Re-ordering Delay in the UL
	O
	
	TBD
	This measurement provides the average (arithmetic mean) PDCP re-ordering delay on the uplink, i.e. the delay
within the gNB-CU-UP.
	
	

	>>Distribution of DL Delay between NG-RAN and UE
	O
	
	TBD
	This measurement provides the distribution of DL packet delay between NG-RAN and UE, which is the delay
incurred in NG-RAN (including the delay at gNB-CU-UP, on F1-U and on gNB-DU) and the delay over Uu
interface.
	
	

	>>Distribution of UL Delay between NG-RAN and UE
	O
	
	TBD
	This measurement provides the distribution of UL packet delay between NG-RAN and UE, which is the delay
incurred in NG-RAN (including the delay at gNB-CU-UP, on F1-U and on gNB-DU) and the delay over Uu
interface.
	
	

	>UE throughput
	
	
	
	
	
	

	>>Average DL UE Throughput
	O
	
	TBD
	This measurement provides the average UE throughput in downlink.
	
	

	>>Distribution of DL UE Throughput
	O
	
	TBD
	This measurement provides the distribution of the UE throughput in downlink.
	
	

	>>Average UL UE Throughput
	O
	
	TBD
	This measurement provides the average UE throughput in uplink.
	
	

	>>Distribution of UL UE Throughput
	O
	
	TBD
	This measurement provides the distribution of the UE throughput in uplink.
	
	

	>>Percentage of Unrestricted DL UE Data Volume 
	O
	
	TBD
	This measurement provides the percentage of DL data volume for UEs in the cell that is classified as
unrestricted, i.e., when the volume is so low that all data can be transferred in one slot and no UE throughput
sample could be calculated.
	
	

	>>Percentage of Unrestricted UL UE Data Volume
	O
	
	TBD
	This measurement provides the percentage of UL data volume for UEs in the cell that is classified as
unrestricted, i.e., when the volume is so low that all data can be transferred in one slot and no UE throughput
sample could be calculated.
	
	

	>Measurement related to MRO
	
	
	
	
	
	

	>>Handover Failures related to MRO for Intra-System Mobility
	O
	
	TBD
	This measurement provides the number of handover failure events related to MRO detected during the intra-system mobility within 5GS, see TS 38.300 [49] clause 15.5.2.
	
	

	>>Handover Failures related to MRO for Inter-System Mobility
	O
	
	TBD
	This measurement provides the number of handover failure events delated to MRO detected during the inter-system mobility from 5GS to EPS, see TS 38.300 [49] clause 15.5.2.
	
	

	>>Unnecessary Handovers for Inter-System Mobility
	O
	
	TBD
	This measurement provides the number of unnecessary handover events detected during the inter-system
mobility from 5GS to EPS, see TS 38.300 [49] clause 15.5.2.
	
	

	>>Handover Ping-Pong for Inter-System Mobility
	O
	
	TBD
	This measurement provides the number of handover ping-pong events detected during the inter-system mobility
from 5GS to EPS, see TS 38.300 [49] clause 15.5.2.
	
	

	>>Handover Failures for Beam-Cell Pair related to MRO for Intra-System Mobility
	O
	
	TBD
	This measurement provides the number of handover failure events per beam-cell pair (source beam, i.e., the last
beam before failure, and target cell) related to MRO detected during the intra-system mobility within 5GS.
	
	

	>PDCP Data Volume for non-split gNB
	
	
	
	
	
	

	>>DL PDCP SDU Data Volume Measurements
	O
	
	TBD
	
	
	

	>>UL PDCP SDU Data Volume Measurements
	O
	
	TBD
	
	
	

	>Performance measurement for split gNB
	
	
	
	
	
	

	>>UL PDCP SDU Loss Rate
	O
	
	TBD
	
	
	

	>>UL F1-U Packet Loss Rate
	O
	
	TBD
	
	
	

	>>DL F1-U Packet Loss Rate
	O
	
	TBD
	
	
	

	>>DL PDCP SDU Drop Rate in gNB-CU-UP
	O
	
	TBD
	
	
	

	>>DL Packet Drop Rate in gNB-DU
	O
	
	TBD
	
	
	

	>>Average Delay DL in CU-UP
	O
	
	TBD
	
	
	

	>>Average Delay DL on F1-U
	O
	
	TBD
	
	
	

	>>Average Delay DL in gNB-DU
	O
	
	TBD
	
	
	

	>>Distribution of Delay DL in CU-UP
	O
	
	TBD
	
	
	

	>>Distribution of Delay DL on F1-U
	O
	
	TBD
	
	
	

	>>Distribution of Delay DL in gNB-DU
	O
	
	TBD
	
	
	



9.2.2.cc	Energy Efficiency
The Energy Efficiency IE indicates the energy efficiency status of the NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE Energy Efficiency Type
	M
	
	
	
	
	

	>NG-RAN data energy efficiency
	
	
	
	
	
	

	>>NG-RAN Data Energy Efficiency
	O
	
	TBD
	
	
	

	>Network slice energy efficiency
	
	
	
	
	
	

	>>Energy Efficiency of eMBB Network Slice
	O
	
	TBD
	
	
	

	>>Energy Efficiency of uRLLC Network Slice
	O
	
	TBD
	
	
	

	>>Energy Efficiency of mIoT Network Slice
	O
	
	TBD
	
	
	

	>PNF power consumption
	
	
	
	
	
	

	>>Average Power
	O
	
	TBD
	
	
	

	>>Minimum Power
	O
	
	TBD
	
	
	

	>>Maximum Power
	O
	
	TBD
	
	
	

	>PNF energy consumption
	
	
	
	
	
	

	>>PNF Energy Consumption
	O
	
	TBD
	
	
	

	>energy state
	
	
	
	
	
	

	>>Energy State
	O
	
	ENUMERATED (high, low, active, deactive)
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