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1. Introduction
In last RAN3#117e and RAN3#117b-e meetings, the support of energy saving (ES) using AI&ML was discussed and the following agreements were reached [1][2]. 
	RAN3 focus on the cell-level energy saving strategy as a start point, to avoid overlapped discussion for network energy saving SI.
Predicted resource status information of neighbouring NG-RAN node(s) generated by the current NG-RAN node is internally used, and no standard impacts.
Regarding AI/ML based Energy Saving, the following information should be specified as a start point on the basis of TR37.817:
· Predicted resource status information over Xn
· Current/Predicted Energy Efficiency over Xn, FFS on the calculation of Energy Efficiency
· UE performance (e.g, UL/DL throughput, packet delay, packet loss)
Current Energy Efficiency metric can be exchanged between RAN nodes for the energy saving use case.
FFS what the exact node behaviour at reception of the Energy Efficiency metric will be.
Energy Efficiency constitutes a metric that reflects the energy consumption of a cell or a node. It is FFS what the granularity and exact coding of this metric is.
FFS on how is energy efficiency represented in the Xn message.



	The feasibility, interpretability and encoding of the EE metrics is FFS.
It is FFS how to transfer current Energy Efficiency metric 
It is FFS whether EE metric is per node or per cell and how per cell EE metric can be calculated.
RAN3 to discuss the scenarios where predicted energy efficiency is exchanged. 
· FFS on detailed energy efficiency metric and corresponding E1/F1 impact after the sufficient work for non-split architecture.



In this paper, we discuss the left issues on Energy Efficiency (EE).
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2.1 Encoding of EE
The following two ways of encoding EE metric were discussed in last RAN3#117e meeting:
· detailed metric, i.e., calculated as DV / EC;
· abstract metric, i.e., using abstract values e.g. 0 to 100.
For the second way, how to interpret the abstract values could be left to implementation. For example, OAM could configure the detailed mapping of each abstract value to the actual EE value, or OAM could configure the maximum and minimum EE values and a scaling method (e.g. linear scale, logarithmic scale), based on which the actual EE value can be derived. The exact coding of the abstract values could be INTEGER (0..N), where candidate values of N include e.g. 10, 100, 1000, and the value 100 seems reasonable. 
For the above two ways, though both could work, the second way is slightly preferred since: in the first way, the maximum value of EE needs to be specified, however the determination of a reasonable value that covers all possible configurations and scenarios is difficult. An improperly defined value may limit the uses of the EE metric, especially considering the possible boost in EE by using new hardware, algorithms and network topology in the future. For the second away, the maximum value of EE does not need to be defined, and the OAM can determine such value according to the measurement or statistics result, which is more flexible.
Proposal 1: The EE metric is encoded in an abstract way, e.g. INTEGER (0..100) , and how to interpret each value of the abstract metric is left to implementation.
2.2 Granularity of EE
The candidate granularities include per cell and per node level. The controversial case here is that multiple cells share (part or all elements of) the same node, e.g. a 3-cell gNB where the three cells share the same BBU and PA. In our understanding, the metric “EE per cell” is more proper since the ES actions are mainly taken on a cell level basis, e.g. offloading UEs to target neighboring cells. If “EE per node” is indicated, the neighbors would not know how to make ES decisions, e.g. which cell(s) to offload the UEs. Of course, the energy consumption of each cell cannot be directly measured in the node sharing case. This requires some methods to approximately calculate the energy consumption of each cell, e.g. calculating based on the proportion of their data volume, which is left to implementation. 
Proposal 2: The EE metric is collected on a per cell basis. 
2.3 Use of predicted EE 
Use case 1
If a node can predict the EE of its cell corresponding to the possible ES actions to take by neighbours and indicate the predictions to neighbours, the neighbours can make more accurate ES decisions based on such information. For example, in Fig. 1, node A may take two possible ES actions: 1) switch-off the cell and offload all UEs to node B (with average throughput of X Mbps), and 2) switch-off the cell and offload no UEs to node B (may offload UEs to other nodes). Node B can make predictions of EE for each of these two cases and send the predictions to node A. Such type of predictions can provide explicit knowledge on how the EE will change after some specific ES actions are taken, which is much helpful for node A to choose a proper ES action.  
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Fig. 1 Illustration of how ES related info is used between neighbour nodes – use case 1
The exchange of the prediction related information could reuse the agreed new AI/ML procedure. In the class 1 AI info reporting initiation procedure, a list of possible ES actions and an indication for requesting prediction of EE is indicated. As the starting point, in this release the offloading related ES action is defined, and the information for the ES action could include:
· Number of UEs to Offload: This IE indicates the number of UEs that are expected to be offloaded to cell B.
· UE Average Bit Rate Downlink: This IE indicates the average bit rate of these UEs in downlink.
· UE Average Bit Rate Uplink: This IE indicates the average bit rate of these UEs in uplink.
In the class 2 AI info reporting procedure, a list of predicted EEs is transferred, each of which corresponds to one ES action. 
Proposal 3: Over Xn, the ES related prediction information include a list of possible ES actions (node A  node B) and, a list of predicted EEs each of which corresponds to one ES action (node B  node A). As the starting point, the offloading related ES action is defined.
Use case 2
The L1/L2 related ES decisions, e.g. energy efficient antenna selection and scheduling, are made by gNB-DU. To make such decisions, the gNB-DU needs to collect information locally as well as from the gNB-CU. The following information collected from the gNB-CU may be useful for ES decision making by the gNB-DU (Fig. 2): 
· predicted Radio Resource Status, 
· current/predicted EE.
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Fig. 2 Illustration of how ES related info is used between CU and DU – use case 2
As to the predicted Radio Resource Status (e.g. predicted PRB usage), the gNB-DU may use it for deciding whether to switch off some antennas/radio units for ES. For example, if both the current PRB usage (measured by gNB-DU locally) and the predicted PRB usage (indicated by gNB-CU) are low, the gNB-DU can select part of the antennas/radio units (e.g. 32 out of 64 antennas/radio units) to serve the UEs and switch off other antennas/radio units; on the other hand, if the current PRB usage is low while the predicted PRB usage is high, the gNB-DU may decide not to switch off antennas/radio units, though the current PRB usage is low, to avoid the insufficient capacity for serving UEs in the future. 
As to the predicted EE, the gNB-DU may use it for adjusting the objective of scheduling. For example, if both the current and predicted EE is high, the scheduler may would like to maximize the spectrum efficiency (SE) to improve the network throughput without increasing the energy consumption remarkably; on the other hand, if the current EE is high while the predicted EE is low, the scheduler may tend to maximize the EE to balance network performance and energy consumption. 
A new procedure, based on a requested way, can be introduced for transferring the above AI/ML related information over F1, which is aligned with Xn.
Proposal 4: Over F1, the following AI/ML related information is signalled to gNB-DU: predicted Radio Resource Status, current EE and predicted EE. A new procedure is introduced for transferring the above information. 
2.4 Transfer of current EE over Xn
A remaining question is, over Xn, in which procedure the current EE is transferred. 
In fact, both the Resource Status procedure and the new AI/ML procedure could be used for transferring the current EE. The new AI/ML procedure is slightly preferred, since: i) the EE metric is a newly introduced information, and it is mainly AI/ML specific, and ii) the current EE is expected to be used jointly with the predicted EE, so it is reasonable to indicate the two information in the same procedure/message.
Proposal 5: Over Xn, the current EE is transferred through the new AI/ML procedure. 
The corresponding TPs to TS 38.423 is attached below in Annex part and CR to TS 38.473 are provided in [3].

[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we make the following proposals. 
[bookmark: _Toc423020280]Proposal 1: The EE metric is encoded in an abstract way, e.g. INTEGER (0..100) , and how to interpret each value of the abstract metric is left to implementation.
Proposal 2: The EE metric is collected on a per cell basis. 
Proposal 3: Over Xn, the EE prediction information including a list of possible ES actions (node A  node B) and a list of predicted EEs each corresponding to one ES action (node B  node A) is exchanged. As the starting point, the offload related ES action is defined.
Proposal 4: Over F1, the following AI/ML related information is signalled to gNB-DU: predicted Radio Resource Status, current EE and predicted EE. A new procedure is introduced for transferring the above information.
Proposal 5: Over Xn, the current EE is transferred through the new AI/ML procedure. 
4. Reference
[1] RAN3_117-e_agenda_20220825_EOM
[2] RAN3_117bis-e_agenda_20221018_EOM
[3] R3-226615,	CR to 38.473 On the introduction of RAN AI/ML, Huawei
5. Annex – TP to 38.423
The TP below tries to introduce the following proposals:
-	Introduce new procedures for AI/ML related information.
-	Introduce the following information in the new procedures:
-		Predicted resource status information,
-		Current/predicted Energy Efficiency.
-		UE trajectory prediction.
- Introduce UE performance in ACCESS AND MOBILITY INDICATION.
- Introduce Intended Timestamp for Handover Execution in HANDOVER REQUEST.
- Introduce Cell-level UE performance in RESOURCE STATUS UPDATE
- Introduce Handover Desirable for ML/AI Inference in Cause.
//////////////////////////////////////////////////////////////TP Starts//////////////////////////////////////////////////////////////////////////
[bookmark: _Toc20955046][bookmark: _Toc29991233][bookmark: _Toc36555633][bookmark: _Toc44497296][bookmark: _Toc45107684][bookmark: _Toc45901304][bookmark: _Toc51850383][bookmark: _Toc56693386][bookmark: _Toc64446929][bookmark: _Toc66286423][bookmark: _Toc74151118][bookmark: _Toc88653590][bookmark: _Toc97903946][bookmark: _Toc98867959][bookmark: _Toc105174243][bookmark: _Toc106109080][bookmark: _Toc113824901]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 Information Reporting Initiation
	AI/ML INFORMATION REQUEST
	AI/ML INFORMATION RESPONSE
	AI/ML 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

	AI/ML Information Reporting
	AI/ML INFORMATION UPDATE



-------------------------------------------------------------Next change-------------------------------------------------------------
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[bookmark: _Toc44497465][bookmark: _Toc45107853][bookmark: _Toc45901473][bookmark: _Toc51850552][bookmark: _Toc56693555][bookmark: _Toc64447098][bookmark: _Toc66286592][bookmark: _Toc74151287][bookmark: _Toc88653759][bookmark: _Toc97904115][bookmark: _Toc98868159][bookmark: _Toc105174443][bookmark: _Toc106109280]8.4.x.1	General
This procedure is used by an NG-RAN node to request the reporting of AI/ML related information to another NG-RAN node.
The procedure uses non UE-associated signalling.
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Figure 8.4.x.2-1: AIML Information Reporting Initiation, successful operation
NG-RAN node1 initiates the procedure by sending the AIML INFORMATION REQUEST message to NG-RAN node2 to start a measurement, stop a measurement or add cells to report for a measurement. Upon receipt, NG-RAN node2:
-	shall initiate the requested measurement according to the parameters given in the request in case the Registration Request IE set to "start"; or
-	shall stop all cells 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 measurements initiated before for the given measurement IDs, in case the Registration Request IE is set to "add". If 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 AIML INFORMATION REQUEST message and the Report Characteristics IE indicates cell specific measurements, the Cell To Report List IE shall be included.
If Registration Request IE is set to "add" in the AIML INFORMATION REQUEST message, the Cell To Report List IE shall be included.
If NG-RAN node2 is capable to provide all requested AI/ML related information, it shall initiate the measurement as requested by NG-RAN node1 and respond with the AIML INFORMATION RESPONSE message.
Interaction with other procedures
When starting a measurement, the Report Characteristics IE in the AIML INFORMATION REQUEST indicates the type of objects NG-RAN node2 shall perform measurements on. For each cell, NG-RAN node2 shall include in the AIML INFORMATION UPDATE message:
-	the Predicted Radio Resource Status IE, if the first bit, "Predicted PRB Periodic" of the Report Characteristics IE included in the AIML INFORMATION 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 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 Radio Resource Status IE for such cell shall include the requested SSB Area Radio Resource Status List IE; If the cell for which 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 Radio Resource Status IE for such cell shall, if supported, include the requested Slice Radio Resource Status Item IE;
-	the Predicted TNL Capacity Indicator IE, if the second bit, "Predicted TNL Capacity Ind Periodic" of the Report Characteristics IE included in the AIML INFORMATION REQUEST message is set to "1". The received Predicted TNL Capacity Indicator IE represents the predicted lowest TNL capacity available for the cell, only taking into account interfaces providing user plane transport.
-	the Predicted Composite Available Capacity Group IE, if the third bit, "Predicted Composite Available Capacity Periodic" of the Report Characteristics IE included in the AIML INFORMATION REQUEST message is set to "1". If the Predicted Cell Capacity Class Value IE is included within the Predicted Composite Available Capacity Group IE, this IE is used to assign weights to the available capacity indicated in the Capacity Value IE. If NG-RAN node2 is a gNB and if the cell for which Predicted Composite Available Capacity Group IE is requested to be reported supports more than one SSB, the Composite Available Capacity Group IE for such cell shall include the SSB Area Capacity Value List for all SSB areas supported by the cell, providing the SSB area capacity with respect to the Cell Capacity Class Value. If the SSB To Report List IE is included for a cell, the Composite Available Capacity Group IE for such cell shall include the requested SSB Area Capacity Value List IE.
If the cell for which Composite Available Capacity Group 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 Slice Available Capacity IE for such cell shall include the requested Slice Available Capacity Value Downlink IE and Slice Available Capacity Value Uplink IE, providing the slice capacity with respect to the Cell Capacity Class Value.
- 	the Predicted Number of Active UEs IE, if the fourth bit, "Predicted Number of Active UEs" of the Report Characteristics IE included in the AIML INFORMATION REQUEST message is set to "1";
-	the Predicted RRC Connections IE, if the fifth bit, "Predicted RRC Connections" of the Report Characteristics IE included in the AIML INFORMATION REQUEST message is set to "1".
· the Energy Efficiency IE, if the sixth bit, "Energy Efficiency Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1".
- 	the Predicted Energy Efficiency IE, if the seventh bit, "Predicted Energy Efficiency" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1".
- 	the UE trajectory prediction IE, if the eighth bit, " UE trajectory prediction " of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1".
If the Reporting Periodicity IE in the AIML INFORMATION REQUEST is present, this indicates the periodicity for the reporting of periodic measurements. the NG-RAN node2 shall report only once, unless otherwise requested within the Reporting Periodicity IE.
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Figure 8.4.x.3-1: AIML Information Reporting Initiation, unsuccessful operation
If any of the requested measurements cannot be initiated, NG-RAN node2 shall send the AIML INFORMATION 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 AIML INFORMATION RESPONSE message or the AIML INFORMATION FAILURE message, the NG-RAN node1 may reinitiate the AIML Information Reporting Initiation procedure towards the same NG-RAN node, provided that the content of the new AIML INFORMATION REQUEST message is identical to the content of the previously unacknowledged AIML INFORMATION REQUEST message.
If the NG-RAN node2 receives an AIML INFORMATION 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 AIML INFORMATION REQUEST message is not used, the NG-RAN node2 shall initiate AIML INFORMATION 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 AIML INFORMATION REQUEST message then NG-RAN node2 shall initiate an AIML INFORMATION FAILURE message with an appropriate cause value.
If the NG-RAN node2 receives an AIML INFORMATION 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 measurement reporting, then NG-RAN node2 shall initiate a AIML INFORMATION 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 measurements admitted by the NG-RAN node following a successful AIML Information Reporting Initiation procedure.
The procedure uses non UE-associated signalling.
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Figure 8.4.y.2-1: AIML Information Reporting, successful operation
NG-RAN node2 shall report the results of the admitted measurements in AIML INFORMATION UPDATE message. The admitted measurements are the measurements that were successfully initiated during the preceding AIML Information Reporting Initiation procedure.
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Not applicable.
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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

	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  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

	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)
	
	–
	

	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
	
	[bookmark: _Hlk44418955]9.2.3.110
	
	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

	Intended Timestamp for Handover Execution
	O
	
	INTEGER (0..1000000, …)
	Expressed in units of 1 ms.
	YES
	ignore



	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.




-------------------------------------------------------------Next change-------------------------------------------------------------
9.1.3.x	AIML INFORMATION REQUEST
This message is sent by NG-RAN node1 to NG-RAN node2 to initiate the requested AI/ML related information 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 = Predicted PRB Periodic,
Second Bit = Predicted TNL Capacity Ind Periodic,
Third Bit = 
Predicted Composite Available Capacity Periodic, 
Fourth Bit = Predicted Number of Active UEs, 
Fifth Bit = Predicted RRC connections,
Sixth Bit = Energy Efficiency, 
Seventh Bit = Predicted Energy Efficiency,
Eighth= UE trajectory 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
	
	–
	

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

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



[bookmark: _Hlk44419201][bookmark: _Toc44497543][bookmark: _Toc45107931][bookmark: _Toc45901551][bookmark: _Toc51850630][bookmark: _Toc56693633][bookmark: _Toc64447176][bookmark: _Toc66286670][bookmark: _Toc74151365][bookmark: _Toc88653837][bookmark: _Toc97904193][bookmark: _Toc98868266][bookmark: _Toc105174551][bookmark: _Toc106109388]9.1.3.y	AIML INFORMATION RESPONSE
This message is sent by NG-RAN node2 to NG-RAN node1 to indicate that the requested AI/ML related information 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]9.1.3.z	AIML INFORMATION FAILURE
This message is sent by the NG-RAN node2 to NG-RAN node1 to indicate that any of the requested AI/ML related information 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



[bookmark: _Hlk44419231][bookmark: _Toc44497545][bookmark: _Toc45107933][bookmark: _Toc45901553][bookmark: _Toc51850632][bookmark: _Toc56693635][bookmark: _Toc64447178][bookmark: _Toc66286672][bookmark: _Toc74151367][bookmark: _Toc88653839][bookmark: _Toc97904195][bookmark: _Toc98868268][bookmark: _Toc105174553][bookmark: _Toc106109390]9.1.3.xx	AIML INFORMATION UPDATE
This message is sent by NG-RAN node2 to NG-RAN node1 to report the results of the requested AI/ML related 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 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 Prediction Result
	
	1
	
	
	YES
	ignore

	> Time ID
	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 [25]. It indicates the start time of the collecting period of the included Usage Count UL IE and Usage Count DL IE.
	
	

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

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

	
	–
	

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

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

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

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

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

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

	>>Current Energy Efficiency
	O
	
	9.2.2.xx
	
	–
	

	>>Predicted Energy Efficiency
	O
	
	9.2.2.xx
	
	–
	

	UE Trajectory Prediction
	O
	
	
	
	
	

	> UE Trajectory Prediction Item
	
	
	
	
	
	

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

	>> Predicted UE Trajectory
	M
	
	9.2.3.xx
	
	
	



	Range bound
	Explanation

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




-------------------------------------------------------------Next change-------------------------------------------------------------
[bookmark: _Toc113825211]9.1.3.21	RESOURCE STATUS UPDATE
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
	
	9.2.2.50
	
	–
	

	>>TNL Capacity Indicator
	O
	
	9.2.2.49
	
	–
	

	>>Composite Available Capacity Group
	O
	
	9.2.2.51
	
	–
	

	>>Slice Available Capacity
	O
	
	9.2.2.55
	
	–
	

	>>Number of Active UEs 
	O
	
	9.2.2.62
	
	–-
	

	>>RRC Connections
	O
	
	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 NR-U Channel of the serving cell. Value 100 corresponds to the duration between consecutive reporting.

	–
	

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

	Cell-based UE performance Information
	O
	
	
	Cell-based UE performance Information for AI based load balancing
	
	

	> DL Average Throughput Periodic
	
	
	
	
	
	

	> UL Average Throughput Periodic
	
	
	
	
	
	

	> DL PDCP Packet Average Delay Periodic
	
	
	
	
	
	

	> UL PDCP Packet Average Delay Periodic
	
	
	
	
	
	

	> DL Packet Average Loss Rate Periodic
	
	
	
	
	
	

	> UL Packet Average Loss Rate Periodic
	
	
	
	
	
	



	Range bound
	Explanation

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

	maxnoofNR-UChannelIDs
	Maximum no. NR-U channel IDs in a cell. Value is 16. 



[bookmark: _Hlk44419493][bookmark: _Toc44497549][bookmark: _Toc45107937][bookmark: _Toc45901557][bookmark: _Toc51850636][bookmark: _Toc56693639][bookmark: _Toc64447182][bookmark: _Toc66286676][bookmark: _Toc74151371][bookmark: _Toc88653843][bookmark: _Toc97904199][bookmark: _Toc98868272][bookmark: _Toc105174557][bookmark: _Toc106109394][bookmark: _Toc113825215][bookmark: _Toc14207849][bookmark: _Toc44497638][bookmark: _Toc45108026][bookmark: _Toc45901646][bookmark: _Toc51850726][bookmark: _Toc56693729][bookmark: _Toc64447272][bookmark: _Toc66286766][bookmark: _Toc74151461][bookmark: _Toc88653934][bookmark: _Toc97904290][bookmark: _Toc98868377][bookmark: _Toc105174662][bookmark: _Toc106109499]9.1.3.25	ACCESS AND MOBILITY INDICATION
This message is sent by NG-RAN node1 to transfer access and mobility related information to NG-RAN node2.
Direction: NG-RAN node 1  NG-RAN node 2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	RACH Report List
	
	0..1
	
	
	YES
	ignore

	>RACH Report List Item
	
	1 .. <maxnoofRACHReports>
	
	
	EACH
	ignore

	[bookmark: _Hlk39132149]>>RACH Report Container
	O
	
	OCTET STRING
	RA-ReportList-r16 IE as defined in subclause 6.2.2 in TS 38.331 [10].
	YES
	ignore

	>>UE Assistant Identifier
	O
	
	NG-RAN node UE XnAP ID
9.2.3.16
	
	YES
	ignore

	Successful HO Report List
	
	0..1
	
	
	YES
	ignore

	>Successful HO Report List Item
	
	1 .. <maxnoofSuccessfulHOReports>
	
	
	–
	

	>>Successful HO Report Container
	O
	
	OCTET STRING
	SuccessHO-Report-r17 IE as defined in subclause 6.2.2 in TS 38.331 [10].
	–
	

	UE performance Information
	O
	
	
	Per UE performance Information for AI based mobility optimization
	
	

	> UE Identifier
	O
	
	NG-RAN node UE XnAP ID
9.2.3.16
	
	
	

	> DL Throughput Periodic
	
	
	
	
	
	

	> UL Throughput Periodic
	
	
	
	
	
	

	> DL PDCP Packet Delay Periodic
	
	
	
	
	
	

	> UL PDCP Packet Delay Periodic
	
	
	
	
	
	

	> DL Packet Loss Rate Periodic
	
	
	
	
	
	

	> UL Packet Loss Rate Periodic
	
	
	
	
	
	



	Range bound
	Explanation

	[bookmark: OLE_LINK118]maxnoofRACHReports
	Maximum no. of RACH Reports, the maximum value is 64.

	maxnoofSuccessfulHOReports
	Maximum no. of Successful HO Reports, the maximum value is 64.


9.2.2.xx	Energy efficiency
The Energy Efficiency IE indicates the energy efficiency.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Energy Efficiency
	M
	
	· INTEGER (0..100)
	 



[bookmark: _Toc20955373][bookmark: _Toc29991576][bookmark: _Toc36555977][bookmark: _Toc44497722][bookmark: _Toc45108109][bookmark: _Toc45901729][bookmark: _Toc51850810][bookmark: _Toc56693814][bookmark: _Toc64447358][bookmark: _Toc66286852][bookmark: _Toc74151547][bookmark: _Toc88654020][bookmark: _Toc97904376][bookmark: _Toc98868490][bookmark: _Toc105174775][bookmark: _Toc106109612]9.2.3.xx	Predicted UE Trajectory
The Predicted UE Trajectory IE contains information about predicted cells from AI/ML model inference results.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Predicted Cell List
	
	1..<maxnoofCellsinUEPredictedInfo>
	
	Most recent information is added to the top of this list

	> Predicted NG-RAN Cell Information
	M
	
	9.2.3.yy
	



	Range bound
	Explanation

	maxnoofCellsinUEPredictedInfo
	Maximum number of Predicted cell information records that can be reported in the IE. Value is 16.


[bookmark: _Toc20955261][bookmark: _Toc29503710][bookmark: _Toc29504294][bookmark: _Toc29504878][bookmark: _Toc36553324][bookmark: _Toc36555051][bookmark: _Toc45652363][bookmark: _Toc45658795][bookmark: _Toc45720615][bookmark: _Toc45798495][bookmark: _Toc45897884][bookmark: _Toc51746088][bookmark: _Toc64446352][bookmark: _Toc73982222][bookmark: _Toc88652311][bookmark: _Toc97891354][bookmark: _Toc99123497][bookmark: _Toc99662302][bookmark: _Toc105152369][bookmark: _Toc105174175][bookmark: _Toc106109173][bookmark: _Toc107409631][bookmark: _Toc112756820][bookmark: _Toc106109550][bookmark: _Toc105174713][bookmark: _Toc98868428][bookmark: _Toc97904314][bookmark: _Toc88653958][bookmark: _Toc74151485][bookmark: _Toc66286790][bookmark: _Toc64447296][bookmark: _Toc56693752][bookmark: _Toc51850748][bookmark: _Toc45901667][bookmark: _Toc45108047][bookmark: _Toc44497660][bookmark: _Toc36555915][bookmark: _Toc29991514][bookmark: _Toc20955311]9.3.1.97	Predicted NG-RAN Cell Information
This IE contains information about a cell. In case of NR cell, this IE contains information about a set of predicted NR cells and expected time of stay into the cells. The information is to be used for mobility enhancements using AI & ML purposes.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Global Cell ID
	M
	
	9.2.2.27
	
	-
	

	Cell Type
	M
	
	9.3.1.98
	
	-
	

	Time UE Stayed in Cell
	M
	
	INTEGER (0..4095)
	The duration of time the UE stayed in the cell, in seconds. If the duration is more than 4095s, this IE is set to 4095.
	-
	



9.2.3.2	Cause
The purpose of the Cause IE is to indicate the reason for a particular event for the XnAP protocol.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Cause Group
	M
	
	
	

	>Radio Network Layer
	
	
	
	

	>>Radio Network Layer Cause 
	M
	
	ENUMERATED
(
Cell not Available,
Handover Desirable for Radio Reasons,
Handover Target not Allowed,
Invalid AMF Set ID,
No Radio Resources Available in Target Cell,
Partial Handover,
Reduce Load in Serving Cell,
Resource Optimisation Handover,
Time Critical Handover,
TXnRELOCoverall Expiry,
TXnRELOCprep Expiry,
Unknown GUAMI ID,
Unknown Local NG-RAN node UE XnAP ID,
Inconsistent Remote NG-RAN node UE XnAP ID,
Encryption And/Or Integrity Protection Algorithms Not Supported,
Multiple PDU Session ID Instances,
Unknown PDU Session ID,
Unknown QoS Flow ID,
Multiple QoS Flow ID Instances,
Switch Off Ongoing,
Not supported 5QI value,
TXnDCoverall Expiry,
TXnDCprep Expiry,
Action Desirable for Radio Reasons,
Reduce Load,
Resource Optimisation,
Time Critical action,
Target not Allowed,
No Radio Resources Available,
Invalid QoS combination,
Encryption Algorithms Not Supported,
Procedure cancelled,
RRM purpose,
Improve User Bit Rate,
User Inactivity,
Radio Connection With UE Lost,
Failure in the Radio Interface Procedure,
Bearer Option not Supported,
UP integrity protection not possible, UP confidentiality protection not possible,
Resources not available for the slice(s),
UE Maximum integrity protected data rate reason,
CP Integrity Protection Failure,
UP Integrity Protection Failure,
Slice(s) not supported by NG-RAN,
MN Mobility,
SN Mobility,
Count reaches max value,
Unknown Old NG-RAN node UE XnAP ID,
PDCP Overload,
DRB ID not available,
Unspecified,
…,
UE Context ID not known, Non-relocation of context, CHO-CPC resources to be changed,
RSN not available for the UP,
NPN access denied,
Report Characteristics Empty, 
Existing Measurement ID, 
Measurement Temporarily not Available,
Measurement not Supported For The Object,
UE Power Saving,
Not existing NG-RAN node2 Measurement ID, Insufficient UE Capabilities, Normal Release,
Value out of allowed range, SCG activation deactivation failure, SCG deactivation failure due to data transmission, Handover Desirable for ML/AI Inference),
	

	>Transport Layer
	
	
	
	

	>>Transport Layer Cause
	M
	
	ENUMERATED
(Transport Resource Unavailable,
Unspecified,
…)
	

	>Protocol
	
	
	
	

	>>Protocol Cause
	M
	
	ENUMERATED
(Transfer Syntax Error,
Abstract Syntax Error (Reject),
Abstract Syntax Error (Ignore and Notify),
Message not Compatible with Receiver State,
Semantic Error,
Abstract Syntax Error (Falsely Constructed Message), Unspecified, …)

	

	>Misc
	
	
	
	

	>>Miscellaneous Cause
	M
	
	ENUMERATED
(Control Processing Overload,
Hardware Failure,
O&M Intervention,
Not enough User Plane Processing Resources,
Unspecified, …)
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