[bookmark: _Toc193024528]3GPP TSG-RAN WG3 Meeting #117-bis-e	R3-225509
E-meeting, 10 October – 18 October 2022

Title: 	(TP for AI/ML BLCR to TS38.423) Procedures for exchanging AI/ML-related information
Source: 	Ericsson, Inter Digital
Agenda item:	12.2.2.1
Document Type:	Discussion and Decision
Introduction
The general procedure for exchanging AI/ML-related information in the RAN was discussed during the RAN3#117-e meeting, and the following agreements and open issues were captured:
Define a new procedure over Xn which can be used for AI/ML related information, e.g., predicted information
FFS whether to use the existing procedure or dedicated new procedure for other input, output and feedback information.
The new procedure for reporting of AI/ML related information, e.g., predicted information, should be based in a requested way, like resource status report procedure.
The new procedure over Xn used for AI/ML related information should be non-UE associated as a start point.
FFS on whether UE associated procedure is needed.
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.
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.
To provide the flexibility required by AI/ML algorithms and to guarantee future-proofness, we propose to introduce new procedures to assist AI/ML in RAN, defined in a use-case and information agnostic manner. The node which receives the request, i.e., the reporting node, does not need to know for which use case the data is needed or if it will be used as input or feedback for instance. The only thing it needs to know is what data should be reported. The latter is in line with the agreements taken during the study phase, where it was specified that processes like data preparation and validation are done at the Model Training/Inference function.
For the reasons above, 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. 
Proposal 1:  The new procedure should be use-case agnostic. In this way, if the same information is needed for several use cases, it only needs to be signalled once.
The first FFS related to the new procedure is the following:
FFS whether to use the existing procedure or dedicated new procedure for other input, output and feedback information.
Similar to the above explanation, we propose that the new procedure be the same regardless of whether the type of information being transferred is an input, an output, or feedback. This avoids the duplication of signalling of information that is used for different purposes, e.g., as input for one AI/ML process and as feedback for another AI/ML process.
Proposal 2:  The new procedure 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. For example, if the same information is used as input and as feedback, it only needs to be signalled once.
The final agreement and open issue related to the new procedure are the following:
The new procedure over Xn used for AI/ML related information should be non-UE associated as a start point.
FFS on whether UE associated procedure is needed.
In this matter, we argue that a different UE-associated procedure is not needed as UE-specific information can be carried in the agreed non-UE-associated procedure. Note that adding UE-specific information in a non-UE associated procedure is a solution already adopted in NG-RAN specifications, see the ACCESS AND MOBILITY INDICATION procedure over Xn, where UE specific RACH reports are signalled, together with the UE XnAP ID of the UE. Furthermore, if RAN3 would agree to defining a new UE-associated procedure, this would result in a more complex system with multiple procedures for subscribing and reporting AI/ML-related information. A more complex system is more prone to errors.
Proposal 3:  UE-associated information can be carried in the new non-UE-associated procedure agreed by RAN3. This results in a simpler and more robust system.
We identified, however, one case where AI/ML related information may be signalled within an existing UE associated procedure and we do not exclude that more cases may be identified in the future. This is the case of the UE Trajectory Prediction information. In this case, the information is needed at the time of UE handover preparation, hence it seems plausible that the information is signalled as part of the existing HO signalling messages. 
Proposal 4:  UE Trajectory predictions are needed at the time of HO preparation, and for this, they can be included in the legacy HO Signalling messages.
Following these agreements, we propose to introduce two new procedures to assist AI/ML in the RAN, defined in a use-case and information agnostic manner. The new procedures resemble the existing Resource Status Reporting Initiation and Resource Status Reporting procedures, and at the same time they can be designed to be more flexible, to satisfy the needs of future AI/ML processes. These procedures are:
· a new non-UE associated procedure, for handling the subscription mechanism. A tentative name for this procedure can be AIML Assistance Data Reporting Initiation.
· a new non-UE associated procedure, for handling the collection of subscribed information. A tentative name for this procedure can be AIML Assistance Data Reporting.
Proposal 5:  Introduce two dedicated non-UE-associated procedures in XnAP for collecting AI/ML assistance data, based on Resource Status Reporting Initiation and Resource Status Reporting:
· one procedure to handle the subscription for requesting data (“AIML Assistance Data Reporting Initiation”), i.e. where an NG-RAN node requests a neighbour node for reporting of AI/ML information
· one procedure to enable the reporting node to send the requested data (“AIML Assistance Data Reporting”)
Possible implementation
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 Periodic. 
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



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

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

	Predicted Slice Available Capacity
	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.
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 Resource Status Reporting procedure.
Proposal 1:  The new procedure should be use-case agnostic. In this way, if the same information is needed for several use cases, it only needs to be signalled once.
Proposal 2:  The new procedure 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. For example, if the same information is used as input and as feedback, it only needs to be signalled once.
Proposal 3:  UE-associated information can be carried in the new non-UE-associated procedure agreed by RAN3. This results in a simpler and more robust system.
Proposal 4:  UE Trajectory predictions are needed at the time of HO preparation, and for this, they can be included in the legacy HO Signalling messages.
Proposal 5:  Introduce two dedicated non-UE-associated procedures in XnAP for collecting AI/ML assistance data, based on Resource Status Reporting Initiation and Resource Status Reporting:
· one procedure to handle the subscription for requesting data (“AIML Assistance Data Reporting Initiation”), i.e. where an NG-RAN node requests a neighbour node for reporting of AI/ML information
· one procedure to enable the reporting node to send the requested data (“AIML Assistance Data 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, is available in the appendix.
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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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In the following tables, all EPs are divided into Class 1 and Class 2 EPs.
Table 8.1-1: Class 1 Elementary Procedures
	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Handover Preparation
	HANDOVER REQUEST
	HANDOVER REQUEST ACKNOWLEDGE
	HANDOVER PREPARATION FAILURE

	Retrieve UE Context
	RETRIEVE UE CONTEXT REQUEST
	RETRIEVE UE CONTEXT RESPONSE
	RETRIEVE UE CONTEXT FAILURE

	S-NG-RAN node Addition Preparation
	S-NODE ADDITION REQUEST
	S-NODE ADDITION REQUEST ACKNOWLEDGE
	S-NODE ADDITION REQUEST REJECT

	M-NG-RAN node initiated S-NG-RAN node Modification Preparation
	S-NODE MODIFICATION REQUEST
	S-NODE MODIFICATION REQUEST ACKNOWLEDGE
	S-NODE MODIFICATION REQUEST REJECT

	S-NG-RAN node initiated S-NG-RAN node Modification
	S-NODE MODIFICATION REQUIRED
	S-NODE MODIFICATION CONFIRM
	S-NODE MODIFICATION REFUSE

	S-NG-RAN node initiated S-NG-RAN node CHANGE
	S-NODE CHANGE REQUIRED
	S-NODE CHANGE CONFIRM
	S-NODE CHANGE REFUSE

	M-NG-RAN node initiated S-NG-RAN node Release
	S-NODE RELEASE REQUEST
	S-NODE RELEASE REQUEST ACKNOWLEDGE
	S-NODE RELEASE REJECT

	S-NG-RAN node initiated S-NG-RAN node Release
	S-NODE RELEASE REQUIRED
	S-NODE RELEASE CONFIRM
	

	Xn Setup 
	XN SETUP REQUEST
	XN SETUP RESPONSE
	XN SETUP FAILURE

	NG-RAN node Configuration Update
	NG-RAN NODE CONFIGURATION UPDATE
	NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE
	NG-RAN NODE CONFIGURATION UPDATE FAILURE

	Cell Activation
	CELL ACTIVATION REQUEST
	CELL ACTIVATION RESPONSE
	CELL ACTIVATION FAILURE

	Reset
	RESET REQUEST
	RESET RESPONSE
	

	Xn Removal
	Xn REMOVAL REQUEST
	Xn REMOVAL RESPONSE
	Xn REMOVAL FAILURE

	E-UTRA - NR Cell Resource Coordination
	E-UTRA - NR CELL RESOURCE COORDINATION REQUEST
	E-UTRA - NR CELL RESOURCE COORDINATION RESPONSE
	

	Resource Status Reporting Initiation
	RESOURCE STATUS REQUEST
	RESOURCE STATUS RESPONSE
	RESOURCE STATUS FAILURE

	Mobility Settings Change
	MOBILITY CHANGE REQUEST
	MOBILITY CHANGE ACKNOWLEDGE
	MOBILITY CHANGE FAILURE

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

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

	IAB Resource Coordination
	IAB RESOURCE COORDINATION REQUEST
	IAB RESOURCE COORDINATION RESPONSE
	

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

	AI-ML Assistance Data Reporting Initiation
	[bookmark: _Hlk110689382]AI-ML ASSISTANCE DATA REQUEST
	AI-ML ASSISTANCE DATA RESPONSE
	AI-ML ASSISTANCE DATA FAILURE



Table 8.1-2: Class 2 Elementary Procedures
	Elementary Procedure
	Initiating Message

	Handover Cancel
	HANDOVER CANCEL

	SN Status Transfer
	SN STATUS TRANSFER

	RAN Paging
	RAN PAGING

	Xn-U Address Indication
	XN-U ADDRESS INDICATION

	S-NG-RAN node Reconfiguration Completion
	S-NODE RECONFIGURATION COMPLETE

	S-NG-RAN node Counter Check
	S-NODE COUNTER CHECK REQUEST

	UE Context Release
	UE CONTEXT RELEASE

	RRC Transfer
	RRC TRANSFER

	Error Indication
	ERROR INDICATION

	Notification Control Indication
	NOTIFICATION CONTROL INDICATION

	Activity Notification
	ACTIVITY NOTIFICATION

	Secondary RAT Data Usage Report
	SECONDARY RAT DATA USAGE REPORT

	Trace Start
	TRACE START

	Deactivate Trace
	DEACTIVATE TRACE

	Handover Success
	HANDOVER SUCCESS

	Conditional Handover Cancel
	CONDITIONAL HANDOVER CANCEL

	Early Status Transfer
	EARLY STATUS TRANSFER

	Failure Indication
	FAILURE INDICATION

	Handover Report
	HANDOVER REPORT

	Resource Status Reporting
	RESOURCE STATUS UPDATE

	Access And Mobility Indication
	ACCESS AND MOBILITY INDICATION

	Cell Traffic Trace
	CELL TRAFFIC TRACE

	RAN Multicast Group Paging
	RAN MULTICAST GROUP PAGING

	SCG Failure Information Report
	SCG FAILURE INFORMATION REPORT

	SCG Failure Transfer
	SCG FAILURE TRANSFER

	F1-C Traffic Transfer
	F1-C TRAFFIC TRANSFER

	Retrieve UE Context Confirm
	RETRIEVE UE CONTEXT CONFIRM

	Conditional PSCell Change Cancel
	CONDITIONAL PSCELL CHANGE CANCEL

	AI-ML Assistance Data Reporting
	AI-ML ASSISTANCE DATA UPDATE
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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, if the fourth bit, "UE Performance Indicator Periodic" of the Report Characteristics IE included in the AI-ML ASSISTANCE DATA REQUEST message is set to "1".
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.
8.4.xx.3	Unsuccessful Operation


Figure 8.4.xx.3-1: AI-ML Assistance Data Reporting Initiation, unsuccessful operation
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. 
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.
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 >>>>>>

[bookmark: _Hlk44419177][bookmark: _Toc44497542][bookmark: _Toc45107930][bookmark: _Toc45901550][bookmark: _Toc51850629][bookmark: _Toc56693632][bookmark: _Toc64447175][bookmark: _Toc66286669][bookmark: _Toc74151364][bookmark: _Toc88653836][bookmark: _Toc97904192][bookmark: _Toc98868265][bookmark: _Toc105174550][bookmark: _Toc106109387]9.1.3.xx	AI-ML ASSISTANCE DATA REQUEST
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 Periodic. 
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



	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.



[bookmark: _Hlk44419201][bookmark: _Toc44497543][bookmark: _Toc45107931][bookmark: _Toc45901551][bookmark: _Toc51850630][bookmark: _Toc56693633][bookmark: _Toc64447176][bookmark: _Toc66286670][bookmark: _Toc74151365][bookmark: _Toc88653837][bookmark: _Toc97904193][bookmark: _Toc98868266][bookmark: _Toc105174551][bookmark: _Toc106109388]9.1.3.ww	AI-ML ASSISTANCE DATA RESPONSE
This message is sent by NG-RAN node2 to NG-RAN node1 to indicate that the requested assistance data, for all of the objects 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

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore



[bookmark: _Hlk44419215][bookmark: _Toc44497544][bookmark: _Toc45107932][bookmark: _Toc45901552][bookmark: _Toc51850631][bookmark: _Toc56693634][bookmark: _Toc64447177][bookmark: _Toc66286671][bookmark: _Toc74151366][bookmark: _Toc88653838][bookmark: _Toc97904194][bookmark: _Toc98868267][bookmark: _Toc105174552][bookmark: _Toc106109389]9.1.3.yy	AI-ML ASSISTANCE DATA FAILURE
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 >>>>>>

[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
	O
	
	9.2.2.49
	Predicted value of the TNL Capacity Indicator IE
	–
	

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

	Predicted Slice Available Capacity
	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 
	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

	UE Energy Consumption
	O
	
	FFS
	The energy consumption experienced by the UE at the time of reporting
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