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1 Introduction
In this contribution, we provide our views on the AI/ML procedures to be used over Xn to communicate AI/ML related information. In RAN3 #117bis-e the following agreements and FFS points were captured:
Reporting options for the new procedure used for AI/ML Related Information to be evaluated on a case-by-case basis. Possible reporting options are one-time and periodic reporting. 
It is FFS whether a node requesting a prediction includes timing information in order to indicate for which time a prediction is requested.  
Whether there is a need for prediction accuracy at a receiving node is FFS.
How to indicate validity time (e.g., implicitly with a new prediction when the previous prediction becomes invalid, explicitly with every prediction in the AI/ML output or by the request to the prediction) shall be discussed on a case by case basis.
In addition, in RAN3 #118 we made the following agreements and working assumption:
[bookmark: _Hlk85061506]The request in the new Class 1 procedure for initiating the reporting of AI/ML Related Information can include an ID assigned by the requesting NG-RAN node to request for reporting, which includes
· the reporting parameters
· list of cells to report
· reporting periodicity
The response in the new Class 1 procedure for initiating the reporting of AI/ML Related Information can include an ID assigned by the responding NG-RAN node which includes the confirmation on the reporting parameters requested.
The message in the Class 2 procedure for Data Reporting of AI/ML Related Information can include the corresponding IDs assigned by the NG-RAN nodes, reports result.
FFS on the name of ID assigned by the NG-RAN node, request for reporting, reporting parameters, list of cells to report, reporting periodicity, reporting parameters, report result.
Event-based triggers can be used as one of the reporting options. FFS on the event-based reporting format.
Predicted Resource Status Information reported in the new procedure for AI/ML Related Information can include predicted TNL capacity indicator, predicted slice available capacity, and predicted composite available capacity group.
WA: Procedures used for AI/ML support in the NG-RAN shall be “data type agnostic”.
In this contribution, we provide our views on the open points and provide a Text Proposal to TS 38.423 based on R3-226932 BL CR for TS 38.423 in the Annex.
2 Discussion
In the previous meeting we made the following WA:
WA: Procedures used for AI/ML support in the NG-RAN shall be “data type agnostic”.
The motivation behind this WA was to keep transparent in the request and in the response messages of the introduced AI/ML procedures whether the requested information is needed for input or feedback of an AI/ML algorithm or whether it was produced as part of model output. We agree that such indication is not needed and can in fact create confusion since feedback information is another form of input information to an AI/ML algorithm. In addition, input information for an AI/ML algorithm is output information for another. However, we also think that the term “data type agnostic” may not be very clear to reflect the actual intention. It will be possible to determine from the request message whether a model output is requested that involves predictions. However, the procedure name shall not reflect explicitly the purpose for which data will be used and whether it will be used for input or for feedback. Therefore we propose to confirm the working assumption with a slight modification in the text. 
[bookmark: _Hlk127393695]Proposal 1: The name of the procedures used for AI/ML support in the NG-RAN shall be “data type agnostic” in the sense that the purpose for which data is requested (e.g., input, output, feedback) shall not be indicated.  
2.1 Prediction Reporting
[bookmark: _Hlk118328910]In RAN3 #117bis-e we agreed that the new procedure for AI/ML related information can be used for the reporting of predicted radio resources, predicted number of active UEs, and predicted number of RRC Connections. It is an open point whether the remaining possible predictions of resource status information, namely Predicted TNL Capacity Indicator, Predicted Composite Available Capacity Group and Predicted Slice Available Capacity are supported in this procedure.
Proposal 2: Predicted TNL Capacity Indicator, Predicted Composite Available Capacity Group and Predicted Slice Available Capacity can be introduced later if there is a need identified by a use case.
Another open aspect is whether a node requesting a prediction indicates in the request the time that the prediction needs to be calculated. In our view, the time a prediction has to be calculated is an important input to the ML Model producing the predictions. Requesting calculation of a prediction at different times in the future may have different outputs, e.g., predicted load at rush hours is expected to be higher than predicted load during evenings. 
Observation 1: The time when a prediction needs to be calculated is important input to the ML Model calculating predictions.
Furthermore, the time a prediction needs to be calculated is different from the time of reporting which can start when the node has the prediction available. For instance, a node may request a neighbour for predicted load after 15 minutes. The neighbour will need to execute a model and start the reporting as soon as the prediction is available.
Observation 2: The time when a prediction needs to be calculated is different from the starting of the reporting.
Proposal 3: The time when a model providing a prediction needs to be executed should be indicated in the message requesting the prediction. 
If a request involves periodic predictions, the receiving node calculating those predictions needs to know not only when the first prediction shall be calculated, but also the subsequent ones.  
Proposal 4: In case of periodic reporting, timing information should be included in the request message for each prediction to tell the receiving node when a model providing those predictions needs to be executed.
One way of describing predicted load information is through an interval where predicted load is calculated. The interval can be indicated through a time instant pointing to a time when the prediction starts and a time interval indicating for how long the load is predicted. For example a request for predicted load of 1 minute starting 10 minutes from now, could be requested by indicating that a prediction starts in 10 minutes and it must be calculated over the next 1 minute. In some other cases a predicted load may be requested over a specific time in the future (and not over an interval in the future). 
Observation 3: Predicted load may be defined at a specific time in the future or at a time interval into the future starting at a given time.
Each prediction requested by a node and produced by a neighbour has a certain validity time. The time of validity of a prediction depends on its accuracy and how far into the future the prediction is obtained.
A prediction pertains to a random variable and is based on a probability and not on a certainty, which means that a prediction is not perfect. When a prediction is being made the more we try to predict into the future the more unreliable the results are going to be. For instance, if the variable to be predicted is the load of a neighbouring NG-RAN node, then the prediction will be more reliable if load is predicted 1 minute into the future as opposed to 15 minutes or a day into the future. The reason is that when the number of observations is small (predicting a value in the near future) then models can work reasonably well as an approximation to the process that generated the data. When the number of observations increases (predicting a value far in the future) then the number of different options increases making the prediction more unreliable (while at the same time optimization becomes more time consuming since the number of the observations involved is also higher). 
Observation 4: A prediction is more accurate when it is predicted in the near future as opposed to later into the future.
The accuracy of the requested prediction is also an important factor in the usability of the received prediction. A node may only be interested in predictions that meet a certain accuracy requirement since otherwise using information of lower accuracy will impact its performance. Using inaccurate data may lead to bad decisions at the requesting node. Furthermore, utilizing low confidence predictions as an input to a ML Model will further lead to low confidence since the quality of input data influences the model output.
One possible option to determine whether a prediction is accurate is to compare the prediction with the corresponding (actual) measured values. However, this comparison can only happen later in time, meaning that a node needs to use a prediction for a while without knowing its accuracy. If for example predicted load information after 1 hour is requested, the receiving node of this prediction may use inaccurate predicted load information for 1 hour before it determines through a comparison with the ground truth that it was inaccurate. Learning the accuracy of a neighbour through comparisons with ground truth information may take several rounds of comparisons before a node can really determine how accurate information a neighbour is providing.  
Observation 5: Determining accuracy of a prediction through comparisons with the ground truth means that a NG-RAN node has to use a prediction for a long period of time without having any information on the prediction quality. 
Furthermore, a node may update its deployed model to provide a certain prediction. Even further, a new model providing the same prediction may be deployed at a node. Currently, this is done transparently to the neighbours and there is no signaling in place to indicate that a new model is deployed or updated at a neighbouring node. Therefore, it is practically impossible for a neighbouring node to determine accuracy information from neighbouring nodes’ predictions through comparison with ground truth if the ML Models at a neighbouring node are updated often.
Observation 6: In certain cases it may be impossible to determine accuracy of a prediction through comparison with ground truth information.
On the other hand, ML Model accuracy can be part of the ML Model input information. A node requesting predictions may only be interested in predictions of high confidence/accuracy. 
Proposal 5: The confidence requirements of the requested load prediction may be indicated in the message requesting the prediction. 
Naturally, accuracy and validity time are inter-related since a prediction of high confidence will likely have a shorter validity time as opposed to a prediction of low confidence. A node requesting predictions should place minimum requirements that the received predictions should satisfy in order to be useful to it. For example if a node requests predicted load information to subsequently use it as an input to another local ML Model, the received predicted load information has to be valid sufficiently long and has to further have good enough confidence to eventually provide a reliable output. Therefore, a node requesting predictions must place minimum requirements that the requested predictions must satisfy to be useful to it.
Proposal 6: A NG-RAN node requesting predictions should place a minimum requirement that the received predictions shall satisfy e.g., in terms of a confidence level or of a validity time of the prediction.
Similarly, a NG-RAN node providing those predictions should determine whether it can provide predictions satisfying those requirements and if not, it shall indicate this to the requesting node in the response message. 
Proposal 7: A NG-RAN node providing predictions should indicate to the requesting node whether it can provide predictions satisfying the minimum requirements placed by the requesting node.
To indicate whether a node can provide the requested predictions meeting the minimum requirements a new cause value can be introduced.
Proposal 8: Introduce a new cause value to indicate whether a node can provide predictions satisfying the minimum requirements in terms of a validity time or of a confidence level, as indicated in the prediction request.  
A node may also be unable to provide the requested predictions. In this case, a different cause value could be introduced to indicate that the requested prediction is not supported.
Proposal 9: Introduce a new cause value to indicate whether a requested prediction is supported by a node. 
2.2 Event Based Reporting 
Resource status procedure allows a NG-RAN node to report load measurements to a neighbouring NG-RAN node in a periodic way. During the resource status procedure, a measurement request from a neighbour is started and continues periodically until it is stopped by the requesting node. 
Sending of predicted information needs a different handling than normal measurements. If this predicted information is used as Training Data in the input of another AI/ML Model at a neighbouring NG-RAN node, then training data should be tuned according to the training needs of a neighbour NG-RAN node. Periodic model inference reporting may be useful in the beginning of the training process to provide sufficient Training Data for Training of an AI/ML Model. 
Observation 6: Periodic reporting of AI/ML predictions may be useful for initial training of an AI/ML Model to guarantee a sufficient amount of Training Data. 
However, once an AI/ML Model is almost trained at a node, the latter may only be interested in more infrequent prediction reporting from a neighbouring NG-RAN node, mostly related to monitoring purposes. In the current Resource Status Procedure, while the procedure is active it is not possible to control and limit the number of measurements received since the only reporting method is periodic. If a measurement is stopped between two nodes, then there are no more associations between them with respect to this measurement so no additional measurement information can be reported. On the other hand, monitoring only certain events capturing the updates in model inference from network nodes may allow to keep the reporting procedure active to collect Training Data and monitor impacting events to model inference function, while at the same time keep the amount of reporting measurements limited. For example, when it comes to predicted resource status information, it may be requested from a node to report predicted resource status information only when a predicted load exceeds a given threshold or when it drops below a threshold. Such would allow the association between the two nodes to inform each other about inference information, but at the same time to control the amount of measurements. 
Observation 7: Monitoring only certain events capturing updates in model inference from network nodes allows a network node to keep the associations of the reporting procedure active for collection of Training Data and for monitoring of impacting events, while at the same time keep the amount of reported measurements limited.
Such monitoring would be useful also when a node is only interested to train an AI/ML model satisfying a certain event, e.g., in this case satisfying conditions on the load values. In this case, periodic reporting would waste network resources. In fact, periodic reporting is not suitable to train a certain event since the defined period may not necessarily coincide with the time the event takes place.
Observation 8: Periodic reporting is not suitable for monitoring certain events or updates in model inference, when a prediction exceeds or drops below a certain value. 
Proposal 10: Introduce an event in the new procedure used for reporting of AI/ML related information to detect if a predicted load exceeds or is below a certain threshold. 
One topic that has been discussed extensively in previous meetings is the validity time of prediction. In our view validity time, is a model related parameter which is not expected to change during the time a model is in use. An issue that may arise though with predictions during the reporting procedure is that the AI/ML Model providing those predictions may be updated by the node based on implementation. For example, this can happen because a node may have different models in use for different times in the day or load input scenarios. This may also happen if network conditions change considerably due to an error, e.g., a cell failure forcing UEs to be offloaded to a different cell and thus affecting the provided load prediction. Such issues may affect the validity time of a prediction. In our view a node should be allowed to switch transparently between different models providing a certain output based on its own implementation without the need to inform its neighbours about this event. However, usage of different models within the reporting time may change model related information during the reporting. 
Even if a model is updated, providing new output characteristics the inference output may have no impacts on the receiving node, if the reporting procedure is flexible to compensate for those updates. For example, if the time interval during which a prediction is valid decreases slightly, a receiving node may still be able to use successfully this information. In some cases, it could even be possible that the node whose model inference characteristics have been updated tries itself to compensate for this change in the characteristics of model inference. Consider an example where a node produces model inference that has a certain validity time but in the course of time the node determines that the validity time of the prediction is halved. The node could try to compensate for this by adjusting the reporting period of the model inference and report twice as often. As another option, the node could return an error if it cannot provide inference with identical characteristics during the reporting period.
Proposal 11: RAN3 to discuss if the new procedure for AI/ML related information should be flexible to account for changes or updates in the inference characteristics of a node.

2.3 Indication of Partial Success in the reporting
In R3-226932 we have agreed a TP for BL CR for TS 38.423 related to the new procedure for AI/ML related information. One open aspect in the BL CR is the support or not of partial success in the reporting captured as the following FFS: “exact details of if and how to support partial reporting are FFS”. Partial reporting could be motivated as a simplified way to indicate to a neighbouring node AI/ML capability since it was agreed that detailed signaling, describing the capability to support specific information predictions used for AI/ML is not pursued in this release. However, in our view partial success in reporting has several issues:
a) If detailed capability is not indicated between network nodes, nodes will need to explore different information that may be supported by their neighbours. If a node does not support a given prediction does not give any guarantees that it will not support it in the future.  
b) Complicates the decoding at the receiver side without really solving the problem of capability indication between network nodes.
Furthermore, it remains unclear under which scenarios partial success in the reporting would be needed. When an operator deploys AI/ML in the network nodes are expected to support the AI/ML functionality in a certain extent. OAM should be able to configure different nodes so that different nodes have a general understanding of each other’s capability so that requests for measurements are not completely bound to errors.  
Observation 9: Partial success in the reporting of AI/ML information by a node is insufficient to indicate what is the exact node capability.
Observation 10: The scenarios under which partial success in the reporting may have benefits are not clear.
Proposal 12: Consider the reporting in the new AI/ML procedure as failed if any of the requested measurements cannot be initiated.
Proposal 13: Accept the TP for TS 38.423 in the Annex.
3 Conclusion
In this contribution we made the following observations and proposals:
Proposal 1: The name of the procedures used for AI/ML support in the NG-RAN shall be “data type agnostic” in the sense that the purpose for which data is requested (e.g., input, output, feedback) shall not be indicated.  
Proposal 2: Predicted TNL Capacity Indicator, Predicted Composite Available Capacity Group and Predicted Slice Available Capacity can be introduced later if there is a need identified by a use case.
Observation 1: The time when a prediction needs to be calculated is important input to the ML Model calculating predictions.
Observation 2: The time when a prediction needs to be calculated is different from the starting of the reporting.
Proposal 3: The time when a model providing a prediction needs to be executed should be indicated in the message requesting the prediction. 
Proposal 4: In case of periodic reporting, timing information should be included in the request message for each prediction to tell the receiving node when a model providing those predictions needs to be executed.
Observation 3: Predicted load may be defined at a specific time in the future or at a time interval into the future starting at a given time.
Observation 4: A prediction is more accurate when it is predicted in the near future as opposed to later into the future.
Observation 5: Determining accuracy of a prediction through comparisons with the ground truth means that a NG-RAN node has to use a prediction for a long period of time without having any information on the prediction quality. 
Observation 6: In certain cases it may be impossible to determine accuracy of a prediction through comparison with ground truth information.
Proposal 5: The confidence requirements of the requested load prediction may be indicated in the message requesting the prediction. 
Proposal 6: A NG-RAN node requesting predictions should place a minimum requirement that the received predictions shall satisfy e.g., in terms of a confidence level or of a validity time of the prediction.
Proposal 7: A NG-RAN node providing predictions should indicate to the requesting node whether it can provide predictions satisfying the minimum requirements placed by the requesting node.
Proposal 8: Introduce a new cause value to indicate whether a node can provide predictions satisfying the minimum requirements in terms of a validity time or of a confidence level, as indicated in the prediction request.  
Proposal 9: Introduce a new cause value to indicate whether a requested prediction is supported by a node. 
Observation 6: Periodic reporting of AI/ML predictions may be useful for initial training of an AI/ML Model to guarantee a sufficient amount of Training Data. 
Observation 7: Monitoring only certain events capturing updates in model inference from network nodes allows a network node to keep the associations of the reporting procedure active for collection of Training Data and for monitoring of impacting events, while at the same time keep the amount of reported measurements limited.
Observation 8: Periodic reporting is not suitable for monitoring certain events or updates in model inference, when a prediction exceeds or drops below a certain value. 
Proposal 10: Introduce an event in the new procedure used for reporting of AI/ML related information to detect if a predicted load exceeds or is below a certain threshold. 
Proposal 11: RAN3 to discuss if the new procedure for AI/ML related information should be flexible to account for changes or updates in the inference characteristics of a node.
Observation 9: Partial success in the reporting of AI/ML information by a node is insufficient to indicate what is the exact node capability.
Observation 10: The scenarios under which partial success in the reporting may have benefits are not clear.
Proposal 12: Consider the reporting in the new AI/ML procedure as failed if any of the requested measurements cannot be initiated.
Proposal 13: Accept the TP for TS 38.423 in the Annex.


Annex – TP for BL CR for TS 38.423 
<<<<<<<<<<<<<<<<<<<< Start of the Change >>>>>>>>>>>>>>>>>>>>
Editor’s note: FFS on the names of new introduced procedures and messages.
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In the following tables, all EPs are divided into Class 1 and Class 2 EPs.
**************** skip unchanged part *******************
	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 (FFS on the name)
	AI/ML INFORMATION REQUEST (FFS on the name)
	AI/ML INFORMATION RESPONSE (FFS on the name)
	AI/ML INFORMATION FAILURE (FFS on the name)



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 (FFS on the name)
	AI/ML INFORMATION UPDATE (FFS on the name)




8.4.AA AI/ML Information Reporting Initiation (FFS on the name)
8.4.AA.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.
Editor’s Note: FFS other information that can be requested using this procedure.
Editor’s Note: FFS content of AL/ML related information.

8.4.AA.2	Successful Operation


Figure 8.4.AA.2-1: AI/ML Information Reporting Initiation, successful operation
NG-RAN node1 initiates the procedure by sending the AI/ML INFORMATION REQUEST message to NG-RAN node2 to start AI/ML related information reporting and stop AI/ML related information reporting. Upon receipt, NG-RAN node2:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]-	shall initiate the requested AI/ML related information reporting according to the parameters given in the request in case the Registration Request IE is set to "start"; or
-	shall stop all cells AI/ML related information reporting 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 AI/ML data initiated before for the given measurement IDs, in case the Registration Request IE is set to "add". If reporting of AI/ML related information is already initiated for a cell indicated in the Cell To Report List IE, this information shall be ignored.FFS 
If the Registration Request IE is set to "start" in the AI/ML INFORMATION REQUEST message and the Report Characteristics IE indicates cell specific AI/ML related information reporting, the Cell To Report List IE shall be included.
If NG-RAN node2 is capable to provide all or part of (exact details of if and how to support partial reporting are FFS) of the requested information, it shall initiate the AI/ML related information reporting as requested by NG-RAN node1 and respond with the AI/ML INFORMATION RESPONSE message.
If Predicted radio resources info IE is included in the AI/ML INFORMATION REQUEST then NG-RAN node1 requests predicted radio resource information from NG-RAN node2. Furthermore, additional input information may be included in the request:
· If time of prediction is included in the request, then NG-RAN node2 shall calculate predicted radio resources at the time indicated.
· If interval of prediction is included in the request, then NG-RAN node2 shall calculate predicted radio resources during the indicated interval.
· If a minimum confidence level is included in the request, then NG-RAN node2 shall provide NG-RAN node1 with predicted radio resources that has at least an accuracy indicated by the minimum confidence level. 
· If a minimum validity time is included in the request, then the predicted radio resources provided by  NG-RAN node2 shall be valid for at least a period of time indicated by the minimum validity time.
If Predicted number of active UEs IE is included in the AI/ML INFORMATION REQUEST then NG-RAN node1 requests a predicted number of active UEs from NG-RAN node2. Furthermore, additional input information may be included in the request:
· If time of prediction is included in the request, then NG-RAN node2 shall calculate a predicted number of active UEs at the time indicated.
· If interval of prediction is included in the request, then NG-RAN node2 shall calculate a predicted number of active UEs during the indicated interval.
· If a minimum confidence level is included in the request, then NG-RAN node2 shall provide NG-RAN node1 with a predicted number of active UEs that has at least an accuracy indicated by the minimum confidence level. 
· If a minimum validity time is included in the request, then the predicted number of active UEs provided by  NG-RAN node2 shall be valid for at least a period of time indicated by the minimum validity time.
If Predicted number of RRC Connections IE is included in the AI/ML INFORMATION REQUEST then NG-RAN node1 requests a predicted number of RRC Connections from NG-RAN node2. Furthermore, additional input information may be included in the request:
· If time of prediction is included in the request, then NG-RAN node2 shall calculate a predicted number of RRC Connections at the time indicated.
· If interval of prediction is included in the request, then NG-RAN node2 shall calculate a predicted number of RRC Connections during the indicated interval.
· If a minimum confidence level is included in the request, then NG-RAN node2 shall provide NG-RAN node1 with a predicted number of RRC Connections that has at least an accuracy indicated by the minimum confidence level. 
· If a minimum validity time is included in the request, then the predicted number of RRC Connections provided by  NG-RAN node2 shall be valid for at least a period of time indicated by the minimum validity time.

Interaction with other procedures
When starting a measurement, the Report Characteristics IE in the AI/ML INFORMATION REQUEST indicates the type of objects NG-RAN node2 shall perform measurements on. For each cell, NG-RAN node2 shall include in the AI/ML INFORMATION UPDATE message: 
-	the Predicted Radio Resource Status IE, if the first bit, "Predicted Radio Resources Status Periodic" of the Report Characteristics IE included in the AI/ML INFORMATION REQUEST message is set to "1";
-	the Predicted Radio Resource Status IE, if the second bit, "Predicted Radio Resources Status Event-based" of the Report Characteristics IE included in the AI/ML INFORMATION REQUEST message is set to "1";
-	the Predicted Radio Resource Status IE, if the third bit, "Predicted Radio Resources Status Event-based Periodic" of the Report Characteristics IE included in the AI/ML INFORMATION REQUEST message is set to "1";
- 	the Predicted Number of Active UEs IE, if the fourth bit, "Predicted Number of Active UEs Periodic" of the Report Characteristics IE included in the AI/ML INFORMATION REQUEST message is set to "1";
-	the Predicted Number of Active UEs IE, if the fifth bit, "Predicted Number of Active UEs Event-based" of the Report Characteristics IE included in the AI/ML INFORMATION REQUEST message is set to "1";
-	the Predicted Number of Active UEs IE, if the sixth bit, "Predicted Number of Active UEs Event-based Periodic" of the Report Characteristics IE included in the AI/ML INFORMATION REQUEST message is set to "1";
-	the Predicted RRC Connections IE, if the seventh bit, "Predicted RRC Connections Periodic" of the Report Characteristics IE included in the AI/ML INFORMATION REQUEST message is set to "1";
-	the Predicted RRC Connections IE, if the eighth bit, "Predicted RRC Connections Event-based" of the Report Characteristics IE included in the AI/ML INFORMATION REQUEST message is set to "1".
-	the Predicted RRC Connections IE, if the nineth bit, "Predicted RRC Connections Event-based Periodic" of the Report Characteristics IE included in the AI/ML INFORMATION REQUEST message is set to "1".

If the Reporting Periodicity IE in the AI/ML INFORMATION REQUEST is present, this indicates the periodicity for the reporting of periodic AI/ML related information. The NG-RAN node2 shall report only once, unless otherwise requested within the Reporting Periodicity IE.
8.4.AA.3	Unsuccessful Operation


Figure 8.4.AA.3-1: AI/ML Information Reporting Initiation, unsuccessful operation
If all any of (exact details of if and how to support partial reporting are FFS) the requested AI/ML related information reporting cannot be initiated, NG-RAN node2 shall send the AI/ML INFORMATION FAILURE message with an appropriate cause value. 
8.4.AA.4	Abnormal Conditions
For the same Measurement ID, if the initiating NG-RAN node1 does not receive either the AI/ML INFORMATION REQUEST message or the AI/ML INFORMATION FAILURE message, the NG-RAN node1 may reinitiate the AI/ML Information Reporting Initiation procedure towards the same NG-RAN node, provided that the content of the new AI/ML INFORMATION REQUEST message is identical to the content of the previously unacknowledged AI/ML DATA REQUEST message.
If the NG-RAN node2 receives an AI/ML 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 AI/ML INFORMATION REQUEST message is not used, the NG-RAN node2 shall initiate AI/ML 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 AI/ML INFORMATION REQUEST message then NG-RAN node2 shall initiate an AI/ML INFORMATION FAILURE message with an appropriate cause value.
If the NG-RAN node2 receives an AI/ML 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 AI/ML information reporting, then NG-RAN node2 shall initiate an AI/ML INFORMATION FAILURE message with an appropriate cause value.
FFS
8.4.BB	AI/ML Information Reporting (FFS on the name)
8.4.BB.1	General
This procedure is initiated by an NG-RAN node to report AI/ML related information accepted by the NG-RAN node following a successful AI/ML Information Reporting Initiation procedure.
The procedure uses non UE-associated signalling.
Editor’s Note: FFS other information that can be reported using this procedure.
Editor’s Note: FFS content of AL/ML related information.

8.4.BB.2	Successful Operation


Figure 8.4.11.2-1: AI/ML Information Reporting, successful operation
NG-RAN node2 shall report the accepted AI/ML related information in AI/ML INFORMATION UPDATE message. The accepted AI/ML related information is the information that was successfully initiated during the preceding AI/ML Information Reporting Initiation procedure.
If some results of the admitted measurements in AI/ML INFORMATION UPDATE message are missing, NG-RAN node1 shall consider that these results were not available at NG-RAN node2.

8.4.BB.3	Unsuccessful Operation
Not applicable.
8.4.BB.4	Abnormal Conditions
Void
9.1.3.CC	AI/ML INFORMATION REQUEST (FFS on the name)
This message is sent by NG-RAN node1 to NG-RAN node2 to initiate the requested AI/ML related 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 Measurement ID (FFS on the name)
	M
	
	INTEGER (1..4095,...) 
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID (FFS on the name)
	C-ifRegistrationRequestStop
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	ignore

	Registration Request
	M
	
	ENUMERATED(start, stop, …add) (FFS on others)
	Type of request for which the AI/ML related information is required.
	YES
	reject

	Report Characteristics
	C-ifRegistrationRequestStart
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates the object the NG-RAN node2 is requested to report.
First Bit = Predicted Radio Resources Status Periodic
Second Bit = Predicted Radio Resources Status Event-based
Third Bit = Predicted Radio Resources Status Event-based Periodic
Fourth Bit = Predicted Number of Active UEs Periodic
Fifth Bit = Predicted Number of Active UEs Event-based
Sixth Bit = Predicted Number of Active UEs Event-based Periodic
Seventh Bit = Predicted RRC Connections Periodic
Eighth Bit = Predicted RRC Connections Event-based 
Nineth Bit =  Predicted RRC Connections Event-based Periodic
Other bits shall be ignored by NG-RAN node 2
FFS on the coding
	YES
	reject

	Predicted radio resources info 
	O
	
	
	
	YES
	ignore

	> Time of prediction
	O
	
	FFS on the encoding
	
	
	

	> Interval of prediction
	O
	
	FFS on the encoding
	
	
	

	>Minimum confidence level
	O
	
	FFS on the encoding
	
	
	

	>Minimum validity time
	O
	
	FFS on the encoding
	
	
	

	Predicted number of active UEs
	O
	
	
	
	YES
	ignore

	> Time of prediction
	O
	
	FFS on the encoding
	
	
	

	> Interval of prediction
	O
	
	FFS on the encoding
	
	
	

	>Minimum confidence level
	O
	
	FFS on the encoding
	
	
	

	>Minimum validity time
	O
	
	FFS on the encoding
	
	
	

	Predicted number of RRC Connections
	
	
	
	
	YES
	ignore

	> Time of prediction
	O
	
	FFS on the encoding
	
	
	

	> Interval of prediction
	O
	
	FFS on the encoding
	
	
	

	>Minimum confidence level
	O
	
	FFS on the encoding
	
	
	

	>Minimum validity time
	O
	
	FFS on the encoding
	
	
	

	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

	
	–
	

	Reporting Periodicity
	O
	
	ENUMERATED(500ms, 1000ms, 2000ms, 5000ms, 10000ms, …)
	Periodicity that can be used for reporting of requested objects. Also used as the averaging window length for all objects if supported.
	YES
	ignore

	> Event Item
	
	1..<maxnoofeventItems>
	
	
	
	

	>> Predicted Radio Resource Status
	
	
	
	Triggering conditions for reporting based on Predicted Radio Resource Status
	
	

	>>> Threshold min
	M
	
	FFS
	Event triggered if Predicted Radio Resource Status is below the threshold
	
	

	>>> Threshold max
	M
	
	FFS
	Event triggered if Predicted Radio Resource Status is above the threshold
	
	

	>> Predicted Number of Active UEs 
	
	
	
	Triggering conditions for reporting based on Predicted Number of Active UEs
	
	

	>>> Threshold min
	M
	
	FFS
	Event triggered if Predicted Number of Active UEs is below the threshold
	
	

	>>> Threshold max
	M
	
	FFS
	Event triggered if Predicted Number of Active UEs is above the threshold
	
	

	>> Predicted RRC Connections
	
	
	
	Triggering conditions for reporting based on Predicted RRC Connections
	
	

	>>> Threshold min
	M
	
	FFS
	Event triggered if Predicted RRC Connections is below the threshold
	
	

	>>> Threshold max
	M
	
	FFS
	Event triggered if Predicted RRC Connections is above the threshold
	
	



	Condition
	Explanation

	ifRegistrationRequestStop
	This IE shall be present if the Registration Request IE is set to the value "stop". 

	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.

	maxnoofEventItems
	Maximum no. of events that can be reported by a NG-RAN node. Value is FFS.



9.1.3.DD	AI/ML INFORMATION RESPONSE (FFS on the name)
This message is sent by NG-RAN node2 to NG-RAN node1 to indicate that the requested AI/ML related information, for all or part of (exact details of if and how to support partial reporting are FFS)  of the measurement objects included in the reporting 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 (FFS on the name)
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

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

	Reporting Characteristics (FFS)
	M
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates the object the NG-RAN node2 is able to report.
FFS on the coding
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore



9.1.3.EE	AI/ML INFORMATION FAILURE (FFS on the name)
This message is sent by the NG-RAN node2 to NG-RAN node1 to indicate that for all any of (exact details of if and how to support partial reporting are FFS) the requested measurement objects the reporting 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 (FFS on the name)
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID (FFS on the name)
	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	AI/ML INFORMATION UPDATE (FFS on the name)
This message is sent by NG-RAN node2 to NG-RAN node1 to report 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 (FFS on the name)
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

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

	Cell AI/ML Info Result (FFS on the name)
	
	1
	
	
	YES
	ignore

	>Cell AI/ML Info Result Item  (FFS on the name)
	
	1 .. < maxnoofCellsinNG-RANnode >
	
	
	
	

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

	
	–
	

	>>Predicted Radio Resources Status
	O
	
	9.2.2.50
	
	–
	

	>>Predicted Number of Active UEs 
	O
	
	9.2.2.62
	
	–-
	

	>>Predicted RRC Connections
	O
	
	9.2.2.56
	
	–
	

	>>FFS
	O
	
	
	
	-
	-



	Range bound
	Explanation

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





<<< next change >>>
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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)
	

	>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, …)
	



The meaning of the different cause values is specified in the following table. In general, "not supported" cause values indicate that the related capability is missing. On the other hand, "not available" cause values indicate that the related capability is present, but insufficient resources were available to perform the requested action.
	Radio Network Layer cause
	Meaning

	Cell not Available
	The concerned cell is not available.

	Handover Desirable for Radio Reasons
	The reason for requesting handover is radio related.

	Handover Target not Allowed
	Handover to the indicated target cell is not allowed for the UE in question.

	Invalid AMF Set ID
	The target NG-RAN node doesn’t belong to the same AMF Set of the source NG-RAN node, i.e. NG handovers should be attempted instead.

	No Radio Resources Available in Target Cell
	The target cell doesn’t have sufficient radio resources available.

	Partial Handover
	Provides a reason for the handover cancellation. The target NG-RAN node did not admit all PDU Sessions included in the HANDOVER REQUEST and the source NG-RAN node estimated service continuity for the UE would be better by not proceeding with handover towards this particular target NG-RAN node.

	Reduce Load in Serving Cell
	Load in serving cell needs to be reduced. When applied to handover preparation, it indicates the handover is triggered due to load balancing.

	Resource Optimisation Handover
	The reason for requesting handover is to improve the load distribution with the neighbour cells.

	Value out of allowed range
	The action failed because the proposed Handover Trigger parameter change in the NG-RAN node2 Proposed Mobility Parameters IE is too low or too high.

	Time Critical Handover
	Handover is requested for time critical reason i.e. this cause value is reserved to represent all critical cases where the connection is likely to be dropped if handover is not performed.

	TXnRELOCoverall Expiry
	The reason for the action is expiry of timer TXnRELOCoverall.

	TXnRELOCprep Expiry
	Handover Preparation procedure is cancelled when timer TXnRELOCprep expires.

	Unknown GUAMI ID
	The target NG-RAN node belongs to the same AMF Set of the source NG-RAN node and recognizes the AMF Set ID. However, the GUAMI value is unknown to the target NG-RAN node.

	Unknown Local NG-RAN node UE XnAP ID 
	The action failed because the receiving NG-RAN node does not recognise the local NG-RAN node UE XnAP ID.

	Inconsistent Remote NG-RAN node UE XnAP ID
	The action failed because the receiving NG-RAN node considers that the received remote NG-RAN node UE XnAP ID is inconsistent..

	Encryption And/Or Integrity Protection Algorithms Not Supported
	The target NG-RAN node is unable to support any of the encryption and/or integrity protection algorithms supported by the UE.

	Multiple PDU Session ID Instances
	The action failed because multiple instances of the same PDU Session had been provided to the NG-RAN node.

	Unknown PDU Session ID
	The action failed because the PDU Session ID is unknown in the NG-RAN node.

	Unknown QoS Flow ID
	The action failed because the QoS Flow ID is unknown in the NG-RAN node.

	Multiple QoS Flow ID Instances
	The action failed because multiple instances of the same QoS flow had been provided to the NG-RAN node.

	Switch Off Ongoing
	The reason for the action is an ongoing switch off i.e. the concerned cell will be switched off after offloading and not be available. It aides the receiving NG-RAN node in taking subsequent actions, e.g. selecting the target cell for subsequent handovers. 

	Not supported 5QI value
	The action failed because the requested 5QI is not supported.

	TXnDCoverall Expiry
	The reason for the action is expiry of timer TXnDCoverall.

	TXnDCprep Expiry
	The reason for the action is expiry of timer TXnDCprep

	Action Desirable for Radio Reasons
	The reason for requesting the action is radio related.
In the current version of this specification applicable for Dual Connectivity only.

	Reduce Load
	Load in the cell(group) served by the requesting node needs to be reduced.
In the current version of this specification applicable for Dual Connectivity only.

	Resource Optimisation
	The reason for requesting this action is to improve the load distribution with the neighbour cells.
In the current version of this specification applicable for Dual Connectivity only.

	Time Critical action
	The action is requested for time critical reason i.e. this cause value is reserved to represent all critical cases where radio resources are likely to be dropped if the requested action is not performed.
In the current version of this specification applicable for Dual Connectivity only.

	Target not Allowed
	Requested action towards the indicated target cell is not allowed for the UE in question.
In the current version of this specification applicable for Dual Connectivity only.

	No Radio Resources Available
	The cell(s) in the requested node don’t have sufficient radio resources available.
In the current version of this specification applicable for Dual Connectivity only.

	Invalid QoS combination
	The action was failed because of invalid QoS combination.
In the current version of this specification applicable for Dual Connectivity only.

	Encryption Algorithms Not Supported
	The requested NG-RAN node is unable to support any of the encryption algorithms supported by the UE.
In the current version of this specification applicable for Dual Connectivity only.

	Procedure cancelled
	The sending node cancelled the procedure due to other urgent actions to be performed.
In the current version of this specification applicable for Dual Connectivity only.

	RRM purpose
	The procedure is initiated due to node internal RRM purposes.
In the current version of this specification applicable for Dual Connectivity only.

	Improve User Bit Rate
	The reason for requesting this action is to improve the user bit rate.
In the current version of this specification applicable for Dual Connectivity only.

	User Inactivity
	The action is requested due to user inactivity on all PDU Sessions. The action may be performed on several levels: 
-	on UE Context level, if NG is requested to be released in order to optimise the radio resources; or S-NG-RAN node didn’t see activity on the PDU session recently.
-	on PDU Session Resource or DRB or QoS flow level, e.g. if Activity Notification indicate lack of activity
In the current version of this specification applicable for Dual Connectivity only.

	Radio Connection With UE Lost
	The action is requested due to losing the radio connection to the UE.
In the current version of this specification applicable for Dual Connectivity only.

	Failure in the Radio Interface Procedure
	Radio interface procedure has failed.
In the current version of this specification applicable for Dual Connectivity only.

	Bearer Option not Supported
	The requested bearer option is not supported by the sending node.
In the current version of this specification applicable for Dual Connectivity only.

	UP integrity protection not possible
	The PDU session cannot be accepted according to the required user plane integrity protection policy.

	UP confidentiality protection not possible
	The PDU session cannot be accepted according to the required user plane confidentiality protection policy.

	Resources not available for the slice(s)
	The requested resources are not available for the slice(s).

	UE Maximum integrity protected data rate reason
	The request is not accepted in order to comply with the maximum data rate for integrity protection supported by the UE.

	CP Integrity Protection Failure
	The request is not accepted due to failed control plane integrity protection. 

	UP Integrity Protection Failure
	The procedure is initiated because the SN (hosting node) detected an Integrity Protection failure in the UL PDU coming from the MN. 

	Slice(s) not supported by NG-RAN
	The failure is due to slice(s) not supported by the NG-RAN node.

	MN Mobility
	The procedure is initiated due to relocation of the M-NG-RAN node UE context.

	SN Mobility
	The procedure is initiated due to relocation of the S-NG-RAN node UE context.

	Count reaches max value,
	Indicates the PDCP COUNT for UL or DL reached the max value and the bearer may be released.

	Unknown Old NG-RAN node UE XnAP ID
	The action failed because the Old NG-RAN node UE XnAP ID or the S-NG-RAN node UE XnAP ID is unknown. 

	PDCP Overload
	The procedure is initiated due to PDCP resource limitation.

	DRB ID not available
	The action failed because the M-NG-RAN node is not able to provide additional DRB IDs to the S-NG-RAN node.

	Unspecified
	Sent for radio network layer cause when none of the specified cause values applies.

	UE Context ID not known
	The context retrieval procedure cannot be performed because the UE context cannot be identified.

	Non-relocation of context
	The context retrieval procedure is not performed because the old RAN node has decided not to relocate the UE context.

	CHO-CPC resources to be changed
	The prepared resources for CHO or CPC for a UE are to be changed.

	RSN not available for the UP
	The redundant user plane resources are not available.

	NPN Access denied
	Access denied, or release is required, due to NPN reasons.

	Report Characteristics Empty
	The action failed because there is no measurement object in the report characteristics.

	Existing Measurement ID
	The action failed because the measurement ID is already used.

	Measurement Temporarily not Available
	The NG-RAN node can temporarily not provide the requested measurement object.

	Measurement not Supported For The Object
	At least one of the concerned object(s) does not support the requested measurement.

	UE Power Saving
	The procedure is initiated to accommodate the preference indicated by UE to release the S-NG-RAN node for UE power saving purpose.

	Not existing NG-RAN node2 Measurement ID
	The action failed because the NG-RAN node2 Measurement ID is not used.

	Insufficient UE Capabilities
	The procedure can’t proceed due to insufficient UE capabilities.

	Normal Release
	The release is due to normal reasons.

	SCG activation deactivation failure
	The action failed due to rejection of the SCG activation deactivation request.

	SCG deactivation failure due to data transmission
	The SCG deactivation failure due to ongoing or arriving data transmission.



	Transport Layer cause
	Meaning

	Transport resource unavailable
	The required transport resources are not available.

	Unspecified
	Sent when none of the above cause values applies but still the cause is Transport Network Layer related.



	Protocol cause
	Meaning

	Transfer Syntax Error
	The received message included a transfer syntax error.

	Abstract Syntax Error (Reject)
	The received message included an abstract syntax error and the concerning criticality indicated "reject".

	Abstract Syntax Error (Ignore And Notify)
	The received message included an abstract syntax error and the concerning criticality indicated "ignore and notify".

	Message Not Compatible With Receiver State
	The received message was not compatible with the receiver state.

	Semantic Error
	The received message included a semantic error.

	Abstract Syntax Error (Falsely Constructed Message)
	The received message contained IEs or IE groups in wrong order or with too many occurrences.

	Unspecified
	Sent when none of the above cause values applies but still the cause is Protocol related.



	Miscellaneous cause
	Meaning

	Control Processing Overload
	NG-RAN node control processing overload.

	Hardware Failure
	NG-RAN node hardware failure.

	Not enough User Plane Processing Resources
	NG-RAN node has insufficient user plane processing resources available.

	O&M Intervention
	Operation and Maintenance intervention related to NG-RAN node equipment.

	Unspecified
	Sent when none of the above cause values applies and the cause is not related to any of the categories Radio Network Layer, Transport Network Layer or Protocol.



	AI/ML cause
	Meaning

	AI/ML input requirements not satisfied
	Requested AI/ML model input requirements, e.g., accuracy or validity, of prediction are not satisfied 

	AI/ML prediction not supported
	Requested AI/ML prediction is not supported by NG-RAN node 




<<< end of changes >>>
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