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Introduction
The general procedure for exchanging AI/ML-related information in the RAN was discussed during the RAN3#117bis-e meeting, and the following agreements and open issues were captured:
Procedures used for AI/ML support in the NG-RAN shall be use case agnostic. 
The cases of i) Model Training and Model Inference at the NG-RAN and ii) Model Training at OAM and Model Inference at the RAN, make use of the same procedures, with the exception that procedures for exchange of training data and feedback data (which is not related to model performance feedback) will be different for i) and ii).
WA: The new procedure is introduced to exchange AI/ML related information is data type agnostic, namely it can be used to transfer AI/ML data.
It’s FFS on whether more new procedures needed to transfer different types of AL/ML data (e.g., feedback, measurements for training/inference). 
The exact information to be included in this new procedure need to be discussed on a case by case basis. 

Legacy information that are used to support AI/ML are transferred via existing legacy procedures (no need to signal them via other procedures) 
Introduce a new Class 1 procedure for initiating the reporting of AI/ML Related Information and a Class 2 procedure for Data Reporting of AI/ML Related Information. 
It is FFS what is the exact name of the procedure. 
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. 
Event-based reporting and how to determine an event are FFS.
The new procedure is non-UE associated procedure. If needed, the procedure can be used to capture UE-associated information. 
The response message of the new procedure for AI/ML Related Information indicates if the requested information can be provided. 
In this paper, we elaborate on the open issues related to information exchange for AI/ML in the RAN, regarding the standard impacts arising thereof.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]New XnAP procedures for exchanging AI/ML information
Previous agreements and open issues
According to previous meetings progress, RAN3 agreed on defining a new procedure over Xn to exchange AI/ML-related information:
Define a new procedure over Xn which can be used for AI/ML related information, e.g., predicted information
Furthermore, it was also agreed that the new procedure for signalling the said AI/ML-related information should follow the general paradigm of a subscription-reporting mechanism:
The new procedure for reporting of AI/ML related information, e.g., predicted information, should be based in a requested way, like resource status report procedure.
In addition, in the previous meeting the following was agreed:
Procedures used for AI/ML support in the NG-RAN shall be use case agnostic. 
Observation 1:  RAN3 has agreed on defining a new XnAP procedure for reporting AI/ML-related information. The new procedure should be based on a subscription-reporting mechanism, like the Xn: Resource Status Reporting procedure and should be use-case-agnostic.
During RAN3#117bis-e a working assumption was discussed and supported by a majority of companies. However, the WA could not be agreed, and it has been minuted as a point to be continued:
[bookmark: _Hlk117804540]WA: The new procedure is introduced to exchange AI/ML related information is data type agnostic, namely it can be used to transfer AI/ML data.
We have argued in previous meetings that, in order to provide the flexibility required by AI/ML algorithms and to guarantee future-proofness, the new procedure should be defined in an information agnostic manner. 
The node which receives the request, i.e., the reporting node, does not need to know if the data will be used as, e.g., input or feedback. The only thing it needs to know is what data should be reported. So, the procedures should follow the general paradigm of a subscription-reporting mechanism, regardless of whether the type of information being transferred is an input (for the requesting node), an output (of the AI/ML model at the sending node), or feedback (for the requesting node). This can be an advantage if we consider that sometimes the very same information can be used for different purposes. Additionally, this would provide an NG-RAN node the necessary flexibility to subscribe for and receive/report, with the same procedure, different types of information needed by different AI/ML use cases. This avoids duplication of information signalling that is used for different purposes, e.g., as input for one AI/ML process and as feedback for another AI/ML process.
However, during RAN3#117bis-e some companies raised the question of whether there should be dedicated procedures for specific data types. 
Related to this discussion, the following was noted:
It’s FFS on whether more new procedures needed to transfer different types of AL/ML data (e.g., feedback, measurements for training/inference). 
We would like to make a thorough analysis of this approach, taking AI/ML information one by one.
Case 1: the need for a dedicated procedure for Input/Training Data
One of the main principles agreed so far is that AI/ML algorithms and models are implementation specific. It is therefore perfectly possible that an AI/ML model uses, e.g., prediction information as inputs, or as feedback information or as training data. As an example, PRB utilization may be used as an input to derive a load balancing action and as feedback to determine the effect of the load balancing actions. It seems therefore not correct to design a dedicated procedure for Inputs/Training data because data used as inference input/training may at the same time consist of outputs/feedback. The result would be a duplication of information signalling over different procedures (e.g., one for input/training, one for feedback, etc). Besides, there is no interoperability advantage for the requesting and reporting node in specifying that a procedure is carrying input/training data as the requesting node knows what use it will make of such data independently of the procedure that reports them, while the reporting node knows it has to report such data, independently of the procedure used to report them. Fragmentation of AI/ML data signalling over many procedures unnecessarily complicates the AI/ML design.
Conclusion 1: there is no need to introduce a procedure purely dedicated to the reporting of Input/Training information

Case 2: the need for a procedure to collect predictions
Similarly to what it is discussed in Case 1, prediction information can be used for different purposes. For example, they can be used by an Actor to take specific actions; or they can be used by a Model Inference function as inference inputs, to derive new outputs. 
In some cases, predictions may also be used as feedback: for example an NG-RAN node may run its own prediction of the resource status of a neighbour cell and it could use the resource status prediction received for that neighbour cell as a preliminary feedback to validate the correctness of its predictions.
Signalling such information in a dedicated procedure would lead to duplication of information signalling over different procedures (e.g., one for input/training, one for feedback, etc), depending on whether predictions are used as inference inputs, as inference outputs (on the basis of which to take actions), or feedback.
As already mentioned, there seems to be no interoperability advantage in specifying a dedicated procedure for predictions either, as the requesting node knows what use it will make of such predictions independently of the procedure that reports them, while the reporting node knows it has to report such predictions, independently of the procedure used to report them. Again, fragmentation of AI/ML data signalling over many procedures unnecessarily complicates the AI/ML design.

Conclusion 2: there is no need to introduce a procedure purely dedicated to the reporting of prediction information

Case 3: the need for a procedure to collect feedback information
At the last RAN3 meeting, proposals were made to define such dedicated procedures with the purpose of associating feedback information to an AI/ML action. First of all, it should be mentioned that defining such dedicated procedure would incur in the same issues highlighted above, namely duplication of information signalling. 
For example, Energy Efficiency metrics could be used as feedback information to an EE AI/ML algorithm (e.g., they could be used to see how cell deactivation has an impact on energy efficiency), however, they could be also used as model inference inputs (for example, an algorithm can take the EE of a neighbour as input to determine what is the best EE action to minimise energy consumption). Hence, defining a dedicated procedure for feedback information leads to information signalling duplication.
In another example, legacy resource status information (e.g., PRB usage, CAC) can be a perfect candidate for feedback information to a Load Balancing AI/ML algorithm (e.g., it can provide feedback on how certain mobility actions had an effect on load), but it can also be used as an input (e.g., given a neighbour cell load, certain actions are inferred aimed at balancing load). 
Moreover, this information is reported via legacy signalling. According to the agreements taken at the last RAN3 meeting, it is not possible to report such information in the new procedures introduced for AI/ML, and therefore it is not possible to associate this information explicitly to an AI/ML action, when they are used as feedback.

Even when looking at the use of a new procedure to associate feedback to AI/ML actions, it is very difficult to identify the action such feedback is related to and report such action in a dedicated signalling message. As an example, if the EE metric is used as feedback, how can it be possible to define the one or more actions that led to the new EE measurements? Energy Efficiency is the result of multiple actions within the network, and it is simply impossible to identify them all and encode them in a signalling message. 
We believe that a node requesting information for feedback purposes is also aware of the AI/ML actions such feedback should be associated to. Hence it is up to the requesting node to associate the feedback to the appropriate AI/ML action, to the extent possible. 
RAN3 can facilitate the association of feedback information to actions by providing assistance information with the feedback, e.g., by providing the APIDs associated to a UE together with the performance of handed over UEs.
Conclusion 3: there is no need to introduce a procedure purely dedicated to the reporting of feedback information. It is possible to facilitate association of feedback to AI/ML actions by signalling assistance information together with the feedback, e.g., by signalling the APIDs of handed over UEs together with the UE performance feedback 

On the basis of the above conclusions, we propose the following:

Proposal 1:  The new procedure for exchange of AI/ML related information should be information agnostic, i.e., it should be the same regardless of whether the type of information being transferred is an input, an output, or feedback. 
As a consequence, it is proposed to turn the working assumption minuted as “to be continued” into an agreement.
Proposal 2:  Agree that the new procedure introduced to exchange AI/ML related information is data type agnostic, namely it can be used to transfer any type of AI/ML data.
Once again, we would like to iterate that there is no added value for the requesting node to explicitly denote if the information consists of an input, a training sample, an output, or feedback because the requesting node is totally aware of what the information will be used for and of which AI/ML action was triggered (at the requesting node) before feedback is received. 
Namely, defining the new procedure for AI/ML information reporting as “data type agnostic” does not create any interoperability issue, while it simplifies the specifications. Besides, a distinction stating which information is inputs/training/output/feedback data may also be incorrect, as the same information may constitute, e.g., both an input and feedback. 
Also note that the node requesting AI/ML data may require that data samples of different measurements are received at the same time. As an example, it may be requested that both a prediction information (e.g., predicted resource status) and feedback information (e.g., UE performance feedback) are received at the same time because they can be used as input to a model inference function (e.g., based on predicted neighbour load and current UE performance at neighbour cell, a mobility action is inferred). With a single procedure this is possible. With different procedures, data samples of different measurements may be subject to different delays. Hence, timing among data samples may become unsynchronised, which has negative effects on, e.g., inference and feedback.
Based on that we propose that there is no need to introduce another procedure to transfer different types of AI/ML data.
Proposal 3:  We propose there is no need to introduce any additional procedure to transfer different types of AI/ML data.
Another agreement that was taken for the new procedure is as follows:
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. 
A related FFS was also captured:
Event-based reporting and how to determine an event are FFS.

We believe that one-time and periodic reporting are, at least for the time being, the measurement types needed to support AI/ML use cases. We do not exclude that some form of event-based measurements could also be included in the same framework. For example, if UE feedback information is requested then such UE performance measurement could be reported when a UE hands over for AI/ML reasons to a cell of the reporting node. After the UE is handed over, the reporting could be done according to the periodicity established in the AI/ML Data Reporting procedure, e.g., every 500ms. The reporting can be done for a time window when the UE context is still available at the source, e.g., for a given configured time or until signalling of UE context Release. As it can be seen, event-based reporting can be implicitly supported by a procedure reporting periodically. The figure below explains how event-based reporting can be achieved via reporting in a single procedure:

Figure 1: Example of event-based reporting via a periodic reporting procedure

In Figure 1, the AI/ML Assistance Data Reporting procedure is triggered to request reporting of UE Performance Measurements. The procedure can be triggered with a given periodicity, e.g., 500ms. However, given that UE Performance Measurements are available only upon the occurrence of an AI/ML triggered event, the reporting node will not report UE Performance Measurements until completion of an HO for AI/ML reasons, from gNB-1 Cell1 to gNB-2 Cell 2.
[bookmark: _Hlk117866139]Upon completion of such handover, gNB-2 will be able to measure the performance of the UE in Cell 2. Hence, gNB-2 is able to generate AI/ML ASSISTANCE DATA UPDATE messages, where the UE performance is reported. Such messages can be generated with the periodicity configured via AI/ML Assistance Data Reporting procedures. The AI/ML ASSISTANCE DATA UPDATE messages can be signalled for a fixed time window, namely from the time when the HO is completed, and measurements are available till the time when gNB-2 signals the UE context Release message. As an alternative, a configured amount of time can be specified to define the time window during which the AI/ML ASSISTANCE DATA UPDATE messages will be sent, i.e., a timer similar or equal to the Tstore_UE_cntxt timer (see TS38.300). In this case the AI/ML ASSISTANCE DATA UPDATE messages can be signalled from the time when the HO is completed, and measurements are available till Tstore_UE_cntxt expires.
It is worth pointing out that the approach described above is much simpler than enabling event-based reporting. The reason is that event-based reporting would entail the definition of events. 
In the context of AI/ML an “event” is very much connected to the implementation of the AI/ML algorithm. For example, some implementations may consider the lack of training samples in a specific measurement value region as an event to trigger AI/ML data reporting; some other implementation may consider as an event the occurrence of measurements that exceed a certain deviation level from the average. 
In essence, the definition of events is complex, and it would reveal the implementation of the AI/ML algorithm. 
For this reason, we believe that adapting the new procedure for AI/ML data reporting to the very few events (e.g., UE mobility) that we have identified for the current use cases, is the simplest and most effective way to support AI/ML in NG-RAN. 
Proposal 4:  Event-based reporting is not needed.

There might be cases also where the reporting node is not able to continue with the reporting either completely or not according to the configuration. For example, the reporting node might not be able to report at the agreed periodicity, or it might not be able to report at all. The reporting node could indicate unavailability of measurements in the AI/ML ASSISTANCE DATA UPDATE message, to inform the requesting node that data will not be available. 
Proposal 5:  The reporting node can use the AI/ML ASSISTANCE DATA UPDATE messages to indicate potential issues preventing the reporting.


Possible implementation
In light of the conclusions and proposals derived above, and as an example, the AI-ML ASSISTANCE DATA REQUEST message, which is part of the AIML Assistance Data Reporting Initiation procedure, is shown here:
	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 assistance data is required.
	YES
	reject

	Report Characteristics
	C-ifRegistrationRequestStart
	
	BITSTRING
(SIZE(128))
	Each position in the bitmap indicates measurement object the NG-RAN node 2 is requested to report.
First Bit = Predicted Radio Resources Periodic,
Second Bit = Current Energy Efficiency Periodic,
Third Bit = Predicted Energy Efficiency Periodic (FFS),
Fourth Bit = UE Performance Indicator. 
Other bits shall be ignored by the NG-RAN node 2.
	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

	
	–
	

	Reporting Periodicity
	O
	
	ENUMERATED(500ms, 1000ms, 2000ms, 5000ms, 10000ms, …)
	Periodicity that can be used for reporting.
	YES
	ignore

	Cause Value List
	
	0..1
	
	
	YES
	ignore

	>Cause Value Item
	
	1..<MaxNumberofCause>
	
	
	-
	-

	>>Cause
	M
	
	9.2.3.2

	Cause value of handovers for which UE Performance Feedback is requested
	-
	-



As a further example, the AI-ML ASSISTANCE DATA UPDATE message, which is part of the AIML Assistance Data Reporting procedure, is shown below. We note the proposed UE Assistant Identifier IE that can be used to signal UE-associated information in this non-UE-associated procedure.
	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

	Energy Efficiency
	O
	
	INTEGER (0..100)
	Value 0 indicates the minimum measured Energy Efficiency and 100 indicates the maximum measured Energy Efficiency. Energy Efficiency should be measured on a linear scale
	
	

	Predicted Energy Efficiency (presence of this IE is FFS)
	O
	
	INTEGER (0..100)
	Value 0 indicates the minimum Predicted Energy Efficiency and 100 indicates the maximum Predicted Energy Efficiency. Predicted Energy Efficiency should be measured on a linear scale
	
	

	Cell Measurement Result
	
	1
	
	
	YES
	ignore

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

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

	
	–
	

	>>Predicted Radio Resource Status 
	O
	
	9.2.3.xx
	Indicates the predicted values of reported resource measurements 
	
	

	>>UE Performance Indicator List
	O
	1 .. < maxnoofFeedbackUEs >
	
	
	
	

	>>>UE Performance Measurements
	
	
	9.2.3.yy
	
	
	

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



[bookmark: _Toc81322196][bookmark: _Toc98868585][bookmark: _Toc105174870][bookmark: _Toc106109707]One important detail is how the Predicted Radio Resources IE should be represented. The simplest way would be to define the Predicted Radio Resources IE as a sequence of predicted values for the IEs reported in the Xn: Resource Status Update message. According to the latest agreements on the information to consider for predicted resource status, one example of how the Predicted Radio Resources IE may look like is shown below:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	IE/Group Name
	Presence

	Predicted Radio Resource Status 
	O
	
	[bookmark: _Hlk44419252]9.2.2.50
	Predicted value of the Radio Resource Status IE
	–
	

	Predicted TNL Capacity Indicator (FFS)
	O
	
	[bookmark: _Hlk44419265]9.2.2.49
	Predicted value of the TNL Capacity Indicator IE
	–
	

	Predicted Composite Available Capacity Group (FFS)
	O
	
	[bookmark: _Hlk44419275]9.2.2.51
	Predicted value of the Composite Available Capacity Group IE
	–
	

	Predicted Slice Available Capacity (FFS)
	O
	
	[bookmark: _Hlk44419292]9.2.2.55
	Predicted value of the Slice Available Capacity IE
	–
	

	Predicted Number of Active UEs 
	O
	
	[bookmark: _Hlk44419307]9.2.2.62
	Predicted value of the Number of Active UEs IE
	–-
	

	Predicted RRC Connections
	O
	
	[bookmark: _Hlk44419316]9.2.2.56
	Predicted value of the RRC Connections IE
	–
	



While the above tabulars are not definitive and need to be discussed in RAN3 and refined, they can be taken as a baseline for further work. 
Proposal 6:  Take as baseline the above tabulars for the definition of the AIML Assistance Data Reporting Initiation and AIML Assistance Data Reporting, resembling the XnAP Resource Status Reporting Initiation and Resource Status Reporting procedures.
Conclusion
In this contribution, we have discussed the agreements and the open issues related to information exchange for AI/ML in the RAN. Corresponding observations and proposals are reported below.
Conclusion 1: there is no need to introduce a procedure purely dedicated to the reporting of Input/Training information
Conclusion 2: there is no need to introduce a procedure purely dedicated to the reporting of prediction information
Conclusion 3: there is no need to introduce a procedure purely dedicated to the reporting of feedback information. It is possible to facilitate association of feedback to AI/ML actions by signalling assistance information together with the feedback, e.g., by signalling the APIDs of handed over UEs together with the UE performance feedback 
Proposal 1:  The new procedure for exchange of AI/ML related information should be information agnostic, i.e., it should be the same regardless of whether the type of information being transferred is an input, an output, or feedback. 
Proposal 2:  Agree that the new procedure introduced to exchange AI/ML related information is data type agnostic, namely it can be used to transfer any type of AI/ML data.
Proposal 3:  We propose there is no need to introduce any additional procedure to transfer different types of AI/ML data.
Proposal 4:  Event-based reporting is not needed.
Proposal 5:  The reporting node can use the AI/ML ASSISTANCE DATA UPDATE messages to indicate potential issues preventing the reporting.
Proposal 6:  Take as baseline the above tabulars for the definition of the AIML Assistance Data Reporting Initiation and AIML Assistance Data Reporting, resembling the XnAP Resource Status Reporting Initiation and Resource Status Reporting procedures.
A CR to TS 38.423, mirroring the proposals above as well as the proposals made in papers R3-226496, R3-226500, is available in the appendix.
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[bookmark: _Toc44497285][bookmark: _Toc45107673][bookmark: _Toc45901293][bookmark: _Toc51850372][bookmark: _Toc56693375][bookmark: _Toc64446918][bookmark: _Toc66286412][bookmark: _Toc74151107][bookmark: _Toc88653579][bookmark: _Toc97903935][bookmark: _Toc98867948][bookmark: _Toc105174232][bookmark: _Toc106109069]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
5QI	5G QoS Identifier
AI	Artificial Intelligence
AMF	Access and Mobility Management Function
BH	Backhaul
CAG	Closed Access Group
CGI	Cell Global Identifier
CHO	Conditional Handover
CP	Control Plane
CPA	Conditional PSCell Addition
CPAC	Conditional PSCell Addition or Change
CPC	Conditional PSCell Change
DAPS	Dual Active Protocol Stack
DL	Downlink
EN-DC	E-UTRA-NR Dual Connectivity
E-RAB	E-UTRAN Radio Access Bearer
GUAMI	Globally Unique AMF Identifier
IAB	Integrated Access and Backhaul
IMEISV	International Mobile station Equipment Identity and Software Version number
MBS	Multicast/Broadcast Service
MCG	Master Cell Group
ML	Machine Learning
M-NG-RAN node	Master NG-RAN node
NGAP	NG Application Protocol
NID	Network Identifier
NPN	Non-Public Network
NSSAI	Network Slice Selection Assistance Information
PEIPS	Paging Early Indication with Paging Subgrouping
PNI-NPN	Public Network Integrated Non-Public Network
ProSe 	Proximity Services
RANAC	RAN Area Code
RedCap	Reduced Capability
RSN	Redundancy Sequence Number
SCG	Secondary Cell Group
SCTP	Stream Control Transmission Protocol
SNPN	Stand-alone Non-Public Network
S-NG-RAN node	Secondary NG-RAN node
S-NSSAI	Single Network Slice Selection Assistance Information
SUL	Supplementary Uplink
SDT	Small Data Transmission
TAC	Tracking Area Code
TAI	Tracking Area Identity
UL	Uplink
UPF	User Plane Function
V2X	Vehicle-to-Everything
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[bookmark: _Toc20955045][bookmark: _Toc29991232][bookmark: _Toc36555632][bookmark: _Toc44497295][bookmark: _Toc45107683][bookmark: _Toc45901303][bookmark: _Toc51850382][bookmark: _Toc56693385][bookmark: _Toc64446928][bookmark: _Toc66286422][bookmark: _Toc74151117][bookmark: _Toc88653589][bookmark: _Toc97903945][bookmark: _Toc98867958][bookmark: _Toc105174242][bookmark: _Toc106109079]8	XnAP procedures
[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]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
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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 Assistance Data Reporting
	AI-ML ASSISTANCE DATA UPDATE




<<<<<< NEXT CHANGE >>>>>>
8.4.xx	AI-ML Assistance Data Reporting Initiation
8.4.xx.1	General
This procedure is used by an NG-RAN node to request the reporting of AI/ML assistance data to another NG-RAN node.
The procedure uses non UE-associated signalling.
8.4.xx.2	Successful Operation


Figure 8.4.xx.2-1: AI-ML Assistance Data Reporting Initiation, successful operation
NG-RAN node1 initiates the procedure by sending the AI-ML ASSISTANCE DATA REQUEST message to NG-RAN node2 to start AI/ML assistance data reporting, stop assistance data reporting, or add cells to report for assistance data. Upon receipt, NG-RAN node2:
-	shall initiate the requested assistance data reporting according to the parameters given in the request in case the Registration Request IE set to "start"; or
-	shall stop all cells assistance data 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 assistance data reporting initiated before for the given measurement IDs, in case the Registration Request IE is set to "add". If assistance data reporting is already initiated for a cell indicated in the Cell To Report List IE, this information shall be ignored.
If the Registration Request IE is set to "start" in the AI-ML ASSISTANCE DATA REQUEST message and the Report Characteristics IE indicates cell specific assistance data, the Cell To Report List IE shall be included.
If the Registration Request IE is set to "add" in the AI-ML ASSISTANCE DATA REQUEST message, the Cell To Report List IE shall be included.
If NG-RAN node2 is capable to provide all requested AI/ML assistance data, it shall initiate the assistance data reporting as requested by NG-RAN node1 and respond with the AI-ML ASSISTANCE DATA RESPONSE message.
Interaction with other procedures
When starting AI/ML assistance data reporting, the Report Characteristics IE in the AI-ML ASSISTANCE DATA REQUEST indicates the type of objects NG-RAN node2 shall perform assistance data reporting on. For each cell, NG-RAN node2 shall include in the AI-ML ASSISTANCE DATA UPDATE message:
-	the Predicted Radio Resource Status IE, if the first bit, "Predicted Radio Resources Periodic" of the Report Characteristics IE included in the AI-ML ASSISTANCE DATA REQUEST message is set to "1";
- 	the UE Performance Indicator List IE for UEs handed over from NG-RAN node1 to the cells in the Cell To Report List IE with handover cause indicated in the Cause Value List IE, if the fourth bit, "UE Performance Indicator" of the Report Characteristics IE included in the AI-ML ASSISTANCE DATA REQUEST message is set to "1". It is FFS for how long the periodic reporting of the UE Performance Indicator List IE shall last.
For the NG-RAN node2, NG-RAN node2 shall include in the AI-ML ASSISTANCE DATA UPDATE message:
-	the Energy Efficiency IE, if the second bit, "Current Energy Efficiency Periodic" of the Report Characteristics IE included in the AI-ML ASSISTANCE DATA REQUEST message is set to "1";
-	the Predicted Energy Efficiency IE (presence of this IE is FFS), if the third bit, "Predicted Energy Efficiency Periodic" of the Report Characteristics IE included in the AI-ML ASSISTANCE DATA REQUEST message is set to "1".
If the Reporting Periodicity IE in the AI-ML ASSISTANCE DATA REQUEST is present, this indicates the periodicity for the reporting of AI/ML assistance data. The NG-RAN node2 shall report only once, unless otherwise requested within the Reporting Periodicity IE.
If NG-RAN node2 is capable to provide some but not all of the requested resource status information and the Partial Success Indicator IE is present in the AI-ML ASSISTANCE DATA REQUEST message and set to “partial success allowed”, it shall initiate the measurement for the admitted measurement objects and include the Measurement Initiation Result IE in the AI-ML ASSISTANCE DATA RESPONSE message.

8.4.xx.3	Unsuccessful Operation


Figure 8.4.xx.3-1: AI-ML Assistance Data Reporting Initiation, unsuccessful operation
If the Partial Success Indicator IE is present in the AI-ML ASSISTANCE DATA REQUEST message and set to “partial success not allowed”, and if any of the requested assistance data cannot be initiated, NG-RAN node2 shall send the AI-ML ASSISTANCE DATA FAILURE message with an appropriate cause value. 
If the Partial Success Indicator IE is present in the AI-ML ASSISTANCE DATA REQUEST message and set to “partial success allowed”, and all of the requested assistance data cannot be initiated, NG-RAN node2 shall send the AI-ML ASSISTANCE DATA FAILURE message with an appropriate cause value. 

8.4.xx.4	Abnormal Conditions
For the same Measurement ID, if the initiating NG-RAN node1 does not receive either the AI-ML ASSISTANCE DATA RESPONSE message or the AI-ML ASSISTANCE DATA FAILURE message, the NG-RAN node1 may reinitiate the AI-ML Assistance Data Reporting Initiation procedure towards the same NG-RAN node, provided that the content of the new AI-ML ASSISTANCE DATA REQUEST message is identical to the content of the previously unacknowledged AI-ML ASSISTANCE DATA REQUEST message.
If the NG-RAN node2 receives an AI-ML ASSISTANCE DATA REQUEST message which includes the Registration Request IE set to "add" or "stop" and if the NG-RAN node2 Measurement ID value received in the AI-ML ASSISTANCE DATA REQUEST message is not used, the NG-RAN node2 shall initiate AI-ML ASSISTANCE DATA FAILURE message with an appropriate cause value.
If the Report Characteristics IE bitmap is set to "0" (all bits are set to "0") in the AI-ML ASSISTANCE DATA REQUEST message, then NG-RAN node2 shall initiate an AI-ML ASSISTANCE DATA FAILURE message with an appropriate cause value.
If the NG-RAN node2 receives an AI-ML ASSISTANCE DATA REQUEST message which includes the Registration Request IE set to "start" and the NG-RAN node1 Measurement ID IE corresponding to an existing on-going assistance data reporting, then NG-RAN node2 shall initiate an AI-ML ASSISTANCE DATA FAILURE message with an appropriate cause value.
If the initiating NG-RAN node1 receives the AI-ML ASSISTANCE DATA RESPONSE message including the Measurement Initiation Result IE containing no admitted measurements, the NG-RAN node1 shall consider the procedure as failed.

8.4.yy	AI-ML Assistance Data Reporting
8.4.yy.1	General
This procedure is initiated by an NG-RAN node to report the results of assistance data admitted by the NG-RAN node following a successful AI-ML Assistance Data Reporting Initiation procedure.
The procedure uses non UE-associated signalling.
8.4.yy.2	Successful Operation


Figure 8.4.yy.2-1: AI-ML Assistance Data Reporting, successful operation
NG-RAN node2 shall report the results of the admitted assistance data in AI-ML ASSISTANCE DATA UPDATE message. The admitted assistance data were successfully initiated during the preceding AI-ML Assistance Data Reporting Initiation procedure.
8.4.yy.3	Unsuccessful Operation
Not applicable.
8.4.yy.4	Abnormal Conditions
Void

<<<<<< NEXT CHANGE >>>>>>
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This message is sent by NG-RAN node1 to NG-RAN node2 to initiate the requested assistance data reporting in support to AI/ML functions, 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 assistance data is required.
	YES
	reject

	Report Characteristics
	C-ifRegistrationRequestStart
	
	BITSTRING
(SIZE(128))
	Each position in the bitmap indicates measurement object the NG-RAN node 2 is requested to report.
First Bit = Predicted Radio Resources Periodic,
Second Bit = Current Energy Efficiency Periodic,
Third Bit = Predicted Energy Efficiency Periodic (FFS),
Fourth Bit = UE Performance Indicator. 
Other bits shall be ignored by the NG-RAN node 2.
	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

	
	–
	

	Reporting Periodicity
	O
	
	ENUMERATED(500ms, 1000ms, 2000ms, 5000ms, 10000ms, …)
	Periodicity that can be used for reporting.
	YES
	ignore

	Cause Value List
	
	0..1
	
	
	YES
	ignore

	>Cause Value Item
	
	1..<MaxNumberofCause>
	
	
	-
	-

	>>Cause
	M
	
	9.2.3.2

	Cause value of handovers for which UE Performance Feedback is requested
	-
	-

	Partial Success Indicator
	M
	
	ENUMERATED(partial success allowed, partial success not allowed)
	Indicates if partial success is allowed or not allowed
	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.
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This message is sent by NG-RAN node2 to NG-RAN node1 to indicate that the requested assistance data, for some or all of the measurement objects indicated in the bitmap included in the assistance data request, 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

	Measurement Initiation Result
	
	0..1
	
	List of all cells in which measurement objects were requested, included when indicating partial success
	YES
	ignore

	>Measurement Failure Cause List
	
	0..1
	
	Indicates that eNB2 could not initiate the measurement for at least one of the requested measurement objects in the cell
	–
	

	>>Measurement Failure Cause Item
	
	1 .. <maxFailedMeasObjects>
	
	
	EACH
	ignore

	>>>Measurement Failed Report Characteristics
	M
	
	BITSTRING
(SIZE(128))
	Each position in the bitmap indicates measurement objects that failed to be initiated in the NG-RAN node2. First Bit = Predicted Radio Resources Periodic,
Second Bit = Current Energy Efficiency Periodic,
Third Bit = Predicted Energy Efficiency Periodic (FFS),
Fourth Bit = UE Performance Indicator Periodic. 
Other bits shall be ignored by the NG-RAN node1.
	–
	

	>>>Cause
	M
	
	9.2.3.2
	Failure cause for measurement objects for which the measurement cannot be initiated
	–
	

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore



	Range bound
	Explanation

	maxFailedMeasObjects
	Maximum number of measurement objects that can fail per measurement. Value is 124.
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This message is sent by the NG-RAN node2 to NG-RAN node1 to indicate that for any of the requested assistance data the measurement cannot be initiated.
Direction: NG-RAN node2 ® NG-RAN node1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

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

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

	Cause
	M
	
	9.2.3.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore



9.1.3.zz	AI-ML ASSISTANCE DATA UPDATE
This message is sent by NG-RAN node2 to NG-RAN node1 to report the results of the requested assistance data.
Direction: NG-RAN node2 ® NG-RAN node1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

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

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

	Energy Efficiency
	O
	
	INTEGER (0..100)
	Value 1 indicates the minimum measured Energy Efficiency and 100 indicates the maximum measured Energy Efficiency. Energy Efficiency should be measured on a linear scale
	
	

	Predicted Energy Efficiency (presence of this IE is FFS)
	O
	
	INTEGER (0..100)
	Value 1 indicates the minimum Predicted Energy Efficiency and 100 indicates the maximum Predicted Energy Efficiency. Predicted Energy Efficiency should be measured on a linear scale
	
	

	Cell Measurement Result
	
	0..1
	
	
	YES
	ignore

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

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

	
	–
	

	>>Predicted Radio Resource Status 
	O
	
	9.2.3.xx
	Indicates the predicted values of reported resource measurements
	
	

	>>UE Performance Indicator List
	O
	1 .. < maxnoofFeedbackUEs >
	
	
	
	

	>>>UE Performance Measurements
	M
	
	9.2.3.yy
	
	
	

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



	Range bound
	Explanation

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

	maxnoofFeedbackUEs 
	Maximum no. of UEs reporting feedback information. Value is FFS




<<<<<< 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, AI/ML Triggered Handover)
	

	>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.

	AI/ML Triggered Handover
	The handover is triggered as a result of an AI/ML action



	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.




<<<<<< NEXT CHANGE >>>>>>


[bookmark: _Hlk110859659]9.2.3.xx	Predicted Radio Resources
This IE provides prediction values for Radio Resource parameters.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	IE/Group Name
	Presence

	Predicted Radio Resource Status 
	O
	
	9.2.2.50
	Predicted value of the Radio Resource Status IE
	–
	

	Predicted TNL Capacity Indicator (FFS)
	O
	
	9.2.2.49
	Predicted value of the TNL Capacity Indicator IE
	–
	

	Predicted Composite Available Capacity Group (FFS)
	O
	
	9.2.2.51
	Predicted value of the Composite Available Capacity Group IE
	–
	

	Predicted Slice Available Capacity (FFS)
	O
	
	9.2.2.55
	Predicted value of the Slice Available Capacity IE
	–
	

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

	Predicted RRC Connections
	O
	
	9.2.2.56
	Predicted value of the RRC Connections IE
	–
	



9.2.3.yy	UE Performance Measurements
The UE Performance Measurements IE indicates performance measurements for a UE.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Average UE Throughput DL
	O
	
	9.2.3.4
	Average overall user plane UE throughput in DL

	Average UE Throughput UL
	O
	
	9.2.3.4
	Average overall user plane UE throughput in UL

	Average Packet Delay 
	O
	
	FFS
	Average value for the delay that a packet may experience.

	Average Packet Error Rate
	O
	
	9.2.3.13
	Average Packet Error Rate 

	Average RAN Visible QoE (FFS)
	O
	
	FFS
	Average RAN Visible QoE experienced by the UE on all the active services for which QoE is collected at the time of reporting
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