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1. Introduction
In last RAN3#120 meeting the discussion on how to support the Energy Saving (ES) use case using AI/ML progressed and the following agreement was reached [1][2]:
EC is represented as an index, which should be normalized and defined by OAM. The index value could be encoded as an integer from 0 to a maximum. The maximum value should guarantee enough accuracy. 
and, due to the involvement of the OAM in defining and normalizing the Energy Cost (EC) index, an LSout to SA5 was agreed in [3].
Nonetheless, there are still important open issues that need to be further discussed, reported below from [1]:
FFS on whether the inferred EC should be introduced in R18.
FFS on whether the additional load needs to be introduced in R18.
In this paper, we discuss the above listed left issues for enabling the ES use case by means of AI/ML.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 On the need of “Additional Load” / inferred EC in Rel-18 
In RAN3#119bis-e meeting the following list of information was proposed for the definition of the “Additional Load” [4]: 
The following information are supported for the definition of “Additional Load”:
-	Number of RRC connections to be offloaded, 
-	Number of Active UEs to be offloaded 
-	PRB load to be offloaded (the definition needs to be discussed further)
-	Average UL/DL PDCP SDU data volume to be offloaded
[bookmark: _Hlk134204230]-	Target Cell of the offloading action
and the “Average UE Throughput” was also added to the above list of items, with companies in RAN3 expressing their views on each of these items as reported in the SoD on CB: # AIRAN4_ES from the last meeting [2].
The definition of the “Additional Load” is strictly related to the inferred EC, i.e., the EC prediction value that corresponds to a predicted energy consumption value resulting from an AI/ML inference as a result of transferring a certain amount of UEs/traffic (the so-called “Additional Load”) from a source NG-RAN node towards a neighbour NG-RAN node. This means that the source NG-RAN node should be able to request and receive from the neighbour NG-RAN node a prediction of the EC related to this “Additional Load”, which is signalled over RAN interfaces (e.g., Xn), so that the source NG-RAN node can derive potential ES actions towards the neighbour NG-RAN node.
The discussions happened so far on the “Additional Load” [2][5] showed that companies have very diverging views of what should be signalled to the neighbour NG-RAN node as part of the “Additional Load” in order for the neighbour NG-RAN node to infer its own EC value. 
From [2] it can be seen that a clear majority thinks that at least “Number of RRC connections to be offloaded” and “Number of Active UEs to be offloaded” should be part of the “Additional Load” to provide an idea of the numerosity of devices involved, while some companies believe that also “PRB load to be offloaded” and “Average UL/DL PDCP SDU data volume to be offloaded” should be included to reflect the actual traffic to be offloaded. However, for the latter two items, some other companies could not agree on their benefit: in particular, for the “PRB load to be offloaded” (representing the physical resource usage), it is observed that it will be different in the neighbour (target) NG-RAN node with respect to the source NG-RAN node because it highly depends on the radio environment and scheduling policy, hence it cannot accurately reflect the traffic volume; to solve this issue some companies in [5] suggested sending pathloss information of the UEs’ to be offloaded from the source to the neighbour (target) NG-RAN node, which basically increases the number of items that constitute the “Additional Load” and the related signalling complexity even more. Concerning the “Average UL/DL PDCP SDU data volume to be offloaded”, instead, it is acknowledged that it is service-related and the UE service is time-varying, hence the source NG-RAN node cannot know how much data volume it needs to offload.
In addition to the above statements – which concerns the items which are considered by most of the companies – there are also other metrics proposed in the past two meetings, e.g., type and performance of UEs to be offloaded [6], offloading scenario (e.g., handover, PSCell change/addition) [7], Number of bearer/PDU session per UE [8], information on service or traffic characteristics of UEs to be offloaded [9], just to mention a few.
So, based on the above, it seems evident that companies identified a significant number of information for the “Additional Load” which are available at source NG-RAN node and that are relevant to determine an accurate prediction of the EC at neighbour NG-RAN node side. However, the corresponding amount of signalling needed to transfer this information over RAN interfaces from the source NG-RAN node to the neighbour (target) NG-RAN node could also be significant, and the complexity in designing such signalling seems not motivated by clear benefits provided by EC inferences related to the “Additional Load” in determining ES decisions/strategies at source NG-RAN node.
Observation 1: A significant number of information for the “Additional Load” available at source NG-RAN node are relevant to determine an accurate prediction of the EC at neighbour NG-RAN node side. But the corresponding amount of signalling needed to transfer this information over RAN interfaces from the source NG-RAN node to the neighbour (target) NG-RAN node could also be significant and the related complexity seems not motivated by clear benefits provided by EC inferences related to the “Additional Load” in determining ES decisions/strategies at source NG-RAN node.
In addition, in the last meeting there were proposals in [9], [10] and [11] claiming that the introduction of the “Additional Load” in RAN3 specifications can be avoided and they provide alternative solutions for enabling the AI/ML-driven ES use case. In [9], the “Additional Load” and the corresponding inferred EC are not considered for determining ES strategies at the source NG-RAN node, which in fact requests to periodically receive actual EC measurements from a neighbour (target) NG-RAN node, such actual EC measurements along with other relevant information already available at the source NG-RAN node (e.g., PRB load) are used to determine an ES action (e.g., cell shutoff at source NG-RAN node and subsequent UE/traffic offloading to the neighbour NG-RAN node) that minimizes the overall EC of the network. In our understanding, a similar approach is also reported in [10], in the sense that the “Additional Load” is not used but actual EC measurements from the neighbour NG-RAN node(s) are used to assess the overall EC of the network before a certain ES action is taken as well as to infer what could be the overall network EC after that ES action is performed. For both [9] and [10] there will be another collection of actual EC measurements from the neighbour (target) NG-RAN node after the ES action, to assess whether such ES action has actually determined an improvement (i.e., a reduction) of the network EC. Finally, in [11], it is suggested focusing on the concept of inferred EC related to the current total load of the neighbour (target) NG-RAN node, which has the capability to predict its inferred EC by analysing its historical EC patterns and such information can then be relayed to the source NG-RAN node to facilitate appropriate ES actions. It should also be noted that in our paper from the last meeting in [12] we also suggested an approach – described in the next section of this contribution – which does not consider both the “Additional Load” and the inferred EC.
Observation 2: Alternative solutions for deriving inference-based ES actions that do not exploit the “Additional Load” and/or the inferred EC have been proposed by companies in RAN3. Such solutions seem to achieve the purpose of the ES use case with a good trade-off in terms of signalling design complexity.

Therefore, for the sake of progressing and also considering that we are approaching the end of the Work Item, with only three remaining meetings (including the current one), we have the following proposals:
Proposal 1: The definition and signalling over RAN interfaces of the “Additional Load” as well as inferred EC are not pursued in Rel-18.
Proposal 1bis: In order to keep the complexity at reasonable levels, RAN3 to agree that inference-based ES actions can be derived at the source NG-RAN node based on current, measured EC values from the neighbour NG-RAN nodes without the need to preliminary exchange “Additional Load” information and corresponding inferred EC values over RAN interfaces.
2.2 Use and interpretation of EC measurements to derive AI/ML-based ES actions
Based on the proposals in the previous section, we now discuss how actual EC measurements from the neighbour NG-RAN nodes can be used at the source NG-RAN node side to determine the ES action that better maximizes the overall ES gain (i.e., minimizes the overall EC of the area of the network where the source NG-RAN node and its neighbours operate). Such ES scenario does not foresee any signalling of the “Additional Load” and the corresponding inferred EC values from neighbour NG-RAN nodes but it is enabled by an exchange of actual measured EC values based on the current load locally managed by each of the neighbour NG-RAN nodes in a certain area where the source NG-RAN node is located.
[bookmark: _Hlk130377491]By referring to Figure 1, the basic assumption is that Node A has knowledge of the current overall EC (i.e., before the ES action is performed) within a certain area covered by Node A and its neighbours (e.g., Node B in Figure 1); by means of AI/ML, Node A makes predictions (i.e., AI/ML inferences for ES) of the future overall EC in that area of the network based on an initial exchange over RAN interfaces (Xn) of the current measured EC values from neighbour NG-RAN nodes (Node B) which is only dependent on the current load locally managed by these neighbour NG-RAN nodes, and this load information is not signalled to Node A but remains internal to Node B. It should be noted that other additional relevant information already available at Node A side, i.e. not exchanged over RAN interfaces, e.g., one or more of the items proposed so far for the “Additional Load” definition, could also be exploited by Node A to predict the future overall EC of the concerned area of the network. It is up to the Node A to decide which and how many additional relevant information needs to be used to make the overall EC prediction of the concerned area of the network. Based on such prediction, Node A determines the most appropriate ES action to be performed to achieve a future overall EC value as per the prediction previously computed, e.g. a traffic offloading from Node A to Node B.
[image: ]
[bookmark: _Ref139038838]Figure 1 – ES scenario realized with no preliminary “Additional Load” information exchange.
After such ES action has been performed, Node A could be interested in evaluating whether the ES action itself provided the expected improvement (i.e., reduction) of the overall EC: to this end, Node A may ask neighbour NG-RAN nodes to provide the new (i.e., after the ES action) measured EC values so that Node A can now re-assess the overall EC and determine whether such prediction was accurate and beneficial in terms of ES. If necessary, Node A could use such feedback information (post ES action neighbour NG-RAN nodes’ EC values) for further EC predictions.
As already stated, such ES scenario can be realized without any exchange over RAN interfaces (Xn) of the “Additional Load” and corresponding inferred EC but simply exploits the current, measured EC values from the neighbouring NG-RAN nodes being reported to the source NG-RAN node.
Based on the scenario description above we propose the following:
Proposal 2: It is up to the source NG-RAN node to determine how to estimate the overall EC of the area of the network where it and its neighbour NG-RAN nodes operate based at least on the measured EC values provided by the neighbour NG-RAN nodes.
Proposal 3: After an ES action has been performed, the measured EC can be signalled from neighbour NG-RAN nodes to the source NG-RAN node. It is up to the source NG-RAN node to decide how to use this information (e.g., for feedback purposes). 
In RAN3#119bis-e meeting there was a discussion on how to interpret EC values, i.e., whether they represent either the absolute EC values or the relative (i.e. "delta") EC values, as follows: 
Which of the following two options to be selected for inferred and measured EC definition:
1)	Inferred EC represents the node level EC value assuming that an additional load is served; Measured EC represents the actual node level EC value, e.g. after an additional load is transferred
2)	Inferred EC represents the delta increase of the EC value assuming that an additional load is served; Measured EC represents the delta increase of the EC value after an additional load is transferred
Note that the above FFS concerns both the inferred and the measured EC values, but considering our previous proposals we focus on the measured EC metric (see highlighted text in green above). It should be recalled that, in RAN3#119bis-e [4][13], there was a common understanding in RAN3 that the case of “Inferred EC represents the delta increase of the EC value assuming that an additional load is served; Measured EC represents the actual node level EC value” is not considered. 
In our understanding, the delta value alone does not represent enough information for the source NG-RAN node to understand the corresponding EC value, unless a reference EC value is provided. For the sake of keeping the specification work at a reasonable complexity level, for the case the delta information needs to be determined, the source NG-RAN node could compute the delta value internally by comparing the measured absolute EC values from the (target) neighbour NG-RAN node reported before and after the ES action is performed.
Proposal 4: The measured EC represents a mapped value corresponding to an absolute actual node-level energy consumption value, not to a delta increase of the energy consumption value after an ES action is performed.
For the sake of clarity, concerning the following FFS from RAN3#119bis-e [4]:
Whether this EC can only be reported after HO needs to be further discussed.
Based on the exemplary ES scenario illustrated in Figure 1, it should be clear enough that the measured EC can also be reported before a handover or, in general, before any ES action is performed. Referring back to Figure 1, in fact, Node A (the source NG-RAN node) has knowledge of the current (i.e., before the ES action is performed) overall EC within a certain area covered by Node A and its neighbours (Node B). However, after an ES action has been performed, Node A could be interested in evaluating whether the ES action itself provided the expected improvement (i.e., reduction) of the overall EC: to this end, Node A may ask neighbour NG-RAN nodes to provide the new (i.e., after the ES action) measured EC values so that Node A can now re-assess the overall EC and determine whether such prediction was accurate and beneficial in terms of ES. If necessary, Node A could use such feedback information for re-training purposes. 
Proposal 5: The current, measured EC from neighbour NG-RAN nodes can be reported before and/or after an ES action (e.g., handover).
The corresponding TP to TS 38.423 reflecting our proposals is provided in the Annex.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we make the following proposals. 
[bookmark: _Toc423020280]Observation 1: A significant number of information for the “Additional Load” available at source NG-RAN node are relevant to determine an accurate prediction of the EC at neighbour NG-RAN node side. But the corresponding amount of signalling needed to transfer this information over RAN interfaces from the source NG-RAN node to the neighbour (target) NG-RAN node could also be significant and the related complexity seems not motivated by clear benefits provided by EC inferences related to the “Additional Load” in determining ES decisions/strategies at source NG-RAN node.
Observation 2: Alternative solutions for deriving inference-based ES actions that do not exploit the “Additional Load” and/or the inferred EC have been proposed by companies in RAN3. Such solutions seem to achieve the purpose of the ES use case with a good trade-off in terms of signalling design complexity.
Proposal 1: The definition and signalling over RAN interfaces of the “Additional Load” as well as inferred EC are not pursued in Rel-18.
Proposal 1bis: In order to keep the complexity at reasonable levels, RAN3 to agree that inference-based ES actions can be derived at the source NG-RAN node based on current, measured EC values from the neighbour NG-RAN nodes without the need to preliminary exchange “Additional Load” information and corresponding inferred EC values over RAN interfaces.
Proposal 2: It is up to the source NG-RAN node to determine how to estimate the overall EC of the area of the network where it and its neighbour NG-RAN nodes operate based at least on the measured EC values provided by the neighbour NG-RAN nodes.
Proposal 3: After an ES action has been performed, the measured EC can be signalled from neighbour NG-RAN nodes to the source NG-RAN node. It is up to the source NG-RAN node to decide how to use this information (e.g., for feedback purposes). 
Proposal 4: The measured EC represents a mapped value corresponding to an absolute actual node-level energy consumption value, not to a delta increase of the energy consumption value after an ES action is performed.
Proposal 5: The current, measured EC from neighbour NG-RAN nodes can be reported before and/or after an ES action (e.g., handover).
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Editor’s note: FFS on the names of new introduced procedures and messages.
8.1	Elementary procedures
In the following tables, all EPs are divided into Class 1 and Class 2 EPs.
**************** skip unchanged part *******************
	Resource Status Reporting Initiation
	RESOURCE STATUS REQUEST
	RESOURCE STATUS RESPONSE
	RESOURCE STATUS FAILURE

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

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

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

	IAB Resource Coordination
	IAB RESOURCE COORDINATION REQUEST
	IAB RESOURCE COORDINATION RESPONSE
	

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

	Data Acquisition Reporting Initiation 
	DATA ACQUISITION REQUEST 
	DATA ACQUISITION RESPONSE 
	DATA ACQUISITION 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

	Data Acquisition Reporting
	DATA ACQUISITION UPDATE



**************** skip unchanged part *******************

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
8.4.AA	Data Acquisition Reporting Initiation
8.4.AA.1	General
This procedure is used by an NG-RAN node to request the reporting of AI/ML related information to another NG-RAN node.
The procedure uses non UE-associated signalling.
Editor’s Note: FFS other information that can be requested using this procedure.
Editor’s Note: FFS content of AL/ML related information.
8.4.AA.2	Successful Operation



Figure 8.4.AA.2-1: Data Acquisition  Reporting Initiation, successful operation
NG-RAN node1 initiates the procedure by sending the DATA ACQUISITION REQUEST message to NG-RAN node2 to start AI/ML related information reporting and stop AI/ML related information reporting. Upon receipt, NG-RAN node2:
-	shall initiate the requested AI/ML related information reporting according to the parameters given in the request in case the Registration Request IE is set to “start”; or
-	shall stop all cells AI/ML related information reporting and terminate the reporting in case the Registration Request IE is set to “stop”; or
-	FFS 
If the Registration Request IE is set to “start” in the DATA ACQUISITION REQUEST message and the Report Characteristics IE indicates cell specific AI/ML related information reporting, the Cell To Report List IE shall be included.
If NG-RAN node2 is capable to provide all of the requested information, it shall initiate the AI/ML related information reporting as requested by NG-RAN node1 and respond with the DATA ACQUISITION RESPONSE message.
If NG-RAN node2 is capable to provide some but not all of the requested information, it shall initiate the AI/ML related information reporting for the admitted requested information and include the Node Measurement Initiation Result IE or the Per Cell Measurement Initiation Result IE or both in the DATA ACQUISITION RESPONSE message.
If the Reporting Periodicity IE in the DATA ACQUISITION REQUEST is present, this indicates the periodicity for the reporting of periodic AI/ML related information. The NG-RAN node2 shall report only once, unless otherwise requested within the Reporting Periodicity IE.
If the Requested Prediction Time IE in the DATA ACQUISITION REQUEST message is present, it indicates the specific point in time to which the prediction of the information requested applies. The NG-RAN node2 shall take it into account when generating the requested predicted information.
Interaction with other procedures
When starting a measurement, the Report Characteristics IE in the DATA ACQUISITION REQUEST indicates the type of objects NG-RAN node2 shall perform measurements or prediction on. NG-RAN node2 shall include in the DATA ACQUISITION UPDATE message:
-	the Predicted Radio Resource Status IE, if the first bit, “Predicted Radio Resource Status” of the Report Characteristics IE included in the DATA ACQUISITION REQUEST message is set to “1”. FFS on the details of Predicted Radio Resource Status IE.
-	the Predicted Number of Active UEs IE, if the second bit, “Predicted Number of Active UEs” of the Report Characteristics IE included in the DATA ACQUISITION REQUEST message is set to “1”;
-	the Predicted RRC Connections IE, if the third bit, “Predicted RRC Connections” of the Report Characteristics IE included in the DATA ACQUISITION REQUEST message is set to “1”.
-	the Average UE Throughput DL IE, if the fourth bit, “Average UE Throughput DL” of the Report Characteristics IE included in the DATA ACQUISITION REQUEST message is set to “1”.
-	the Average UE Throughput UL IE, if the fifth bit, “Average UE Throughput UL” of the Report Characteristics IE included in the DATA ACQUISITION REQUEST message is set to “1”.
-	the Average Packet Delay IE, if the sixth bit, “Average Packet Delay” of the Report Characteristics IE included in the DATA ACQUISITION REQUEST message is set to “1”.
-	the Average Packet Loss IE, if the seventh bit, “Average Packet Loss” of the Report Characteristics IE included in the DATA ACQUISITION REQUEST message is set to “1”.
-    the Energy Cost IE, if the eighth bit, "Energy Cost" of the Report Characteristics IE included in the DATA 	ACQUISITION REQUEST message is set to "1".
8.4.AA.3	Unsuccessful Operation



Figure 8.4.AA.3-1: Data Acquisition Reporting Initiation, unsuccessful operation
If none of the requested AI/ML related information reporting cannot be initiated, NG-RAN node2 shall send the DATA ACQUISITION FAILURE message with an appropriate cause value. 
8.4.AA.4	Abnormal Conditions
For the same Measurement ID, if the initiating NG-RAN node1 does not receive either the DATA ACQUISITION RESPONSE message or the DATA ACQUISITION FAILURE message, the NG-RAN node1 may reinitiate the Data Acquisition Reporting Initiation procedure towards the same NG-RAN node, provided that the content of the new DATA ACQUISITION REQUEST message is identical to the content of the previously unacknowledged DATA ACQUISITION REQUEST message.
If the NG-RAN node2 receives a DATA ACQUISITION REQUEST message which includes the Registration Request IE set to “stop” and if the NG-RAN node2 Measurement ID value received in the DATA ACQUISITION REQUEST message is not used, the NG-RAN node2 shall initiate DATA ACQUISITION 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 DATA ACQUISITION REQUEST message then NG-RAN node2 shall initiate a DATA ACQUISITION FAILURE message with an appropriate cause value.
If the NG-RAN node2 receives a DATA ACQUISITION 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 AI/ML information reporting, then NG-RAN node2 shall initiate a DATA ACQUISITION FAILURE message with an appropriate cause value.
8.4.BB	Data Acquisition Reporting 
8.4.BB.1	General
This procedure is initiated by an NG-RAN node to report AI/ML related information accepted by the NG-RAN node following a successful Data Acquisition Reporting Initiation procedure.
The procedure uses non UE-associated signalling.
Editor’s Note: FFS other information that can be reported using this procedure.
Editor’s Note: FFS content of AL/ML related information.
8.4.BB.2	Successful Operation



Figure 8.4.11.2-1: Data Acquisition Reporting, successful operation
NG-RAN node2 shall report the accepted AI/ML related information in DATA ACQUISITION UPDATE message. The accepted AI/ML related information is the information that was successfully initiated during the preceding Data Acquisition Reporting Initiation procedure.
8.4.BB.3	Unsuccessful Operation
Not applicable.
8.4.BB.4	Abnormal Conditions
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.1.3.CC	DATA ACQUISITION REQUEST 
This message is sent by NG-RAN node1 to NG-RAN node2 to initiate the requested AI/ML related information reporting according to the parameters given in the message.
Direction: NG-RAN node1  NG-RAN node2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

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

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

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

	Report Characteristics
	C-ifRegistrationRequestStart
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates the object the NG-RAN node2 is requested to report.
First Bit = Predicted Radio Resource Status,
Second Bit = Predicted Number of Active UEs,
Third Bit = Predicted RRC connections 
Fourth Bit = Average UE Throughput DL,
Fifth Bit = Average UE Throughput UL,
Sixth Bit = Average Packet Delay,
Seventh Bit = Average Packet Loss
Eighth Bit = Energy Cost


FFS on the coding
	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 of requested objects. Also used as the averaging window length for all objects if supported.
	YES
	ignore

	Requested Prediction Time
	O
	
	FFS
	
	YES
	ignore



	Condition
	Explanation

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

	ifRegistrationRequestStart
	This IE shall be present if the Registration Request IE is set to the value "start".



	Range bound
	Explanation

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



9.1.3.DD	DATA ACQUISITION RESPONSE 
This message is sent by NG-RAN node2 to NG-RAN node1 to indicate that the requested AI/ML related information, for all or part of the measurement objects included in the reporting is successfully initiated.
Direction: NG-RAN node2  NG-RAN node1
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

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

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

	Node Measurement Initiation Result
	
	0..1
	
	List of measurement objects that failed to be initiated in the node.
	YES
	ignore

	>Node Measurement Initiation Result Item
	
	1 .. <maxFailedMeasPerNode>
	
	
	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 = Energy Cost.
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.
	–
	

	Per Cell Measurement Initiation Result
	
	0..1
	
	List of measurement objects that failed to be initiated per cell.
	YES
	ignore

	>Per Cell Measurement Initiation Result Item
	
	1 .. <maxnoofCellsinNG-RANnode>
	
	
	EACH
	ignore

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

	>>Measurement Failure Cause List
	
	0..1
	
	Indicates that NG-RAN node2 could not initiate the measurement for at least one of the requested measurement objects in the cell.
	–
	

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

	>>>>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 Resource Status,
Second Bit = Predicted Number of Active UEs,
Third Bit = Predicted RRC connections 
Fourth Bit = Average UE Throughput DL,
Fifth Bit = Average UE Throughput UL,
Sixth Bit = Average Packet Delay,
Seventh Bit = Average Packet Loss.
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

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

	maxFailedMeasObjects
	Maximum number of measurement objects that can fail per measurement. Value is 124.

	maxFailedMeasPerNode
	Maximum number of measurement objects that can fail per node. Value is 124.



9.1.3.EE	DATA ACQUISITION FAILURE 
This message is sent by the NG-RAN node2 to NG-RAN node1 to indicate that for all of  the requested objects the reporting cannot be initiated.
Direction: NG-RAN node2  NG-RAN node1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

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

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

	Cause
	M
	
	9.2.3.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore



9.1.3.FF	DATA ACQUISITION UPDATE 
This message is sent by NG-RAN node2 to NG-RAN node1 to report the requested AI/ML related information.
Direction: NG-RAN node2  NG-RAN node1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

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

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

	Cell AI/ML Info Result (FFS on the name)
	
	0..1
	
	
	YES
	ignore

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

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

	
	–
	

	>>Predicted Radio Resource Status
	O
	
	9.2.2.50
	
	–
	

	>>Predicted Number of Active UEs 
	O
	
	9.2.2.62
	
	–-
	

	>>Predicted RRC Connections
	O
	
	9.2.2.56
	
	–
	

	UE Associated Info Result
	
	0..1
	
	
	
	

	> UE Associated Info Result Item
	
	1 .. < maxnoofUEReports >
	
	
	
	

	>> UE Assistant Identifier (FFS on the name)
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	NG-RAN node UE XnAP ID allocated by  NG-RAN node1
	
	

	>>UE Performance
	O
	
	9.2.3.Y
	
	
	

	>>UE trajectory 
	O
	
	FFS
	
	
	

	Energy Cost
	O
	
	9.2.3.xx
	It represents the actual measurement of the Energy Cost of the NG-RAN node2 
	
	



 **************** skip unchanged part *******************

<<<<<< Next CHANGES >>>>>
9.2.3.xx	Energy Cost
The Energy Cost IE indicates the Energy Cost of a NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Energy Cost
	M
	
	INTEGER (0..FFS)
	Value 0 represents the minimum EC value. Value FFS represents the maximum EC value.
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