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1	Introduction
[bookmark: _Hlk85061506]In RAN3 #119 we made the following agreements:
Introduce the metric of Energy Cost (EC) as the AI/ML metric to be shared over the Xn interface among gNBs. 
Adopt the below Option-3a and exchange Energy Cost (EC) upon request over the Xn interface.
The metric of Energy Cost (EC) exchanged between NG-RAN nodes can be an inferred energy consumption related to an additional load or an actual energy consumption value from a neighboring node for either additional load or current load (The details to be further discussed). EC is a value at gNB level.
In addition, we captured the following open points in the SoD.
Further discuss how to encode the EC, including the exact criteria and rules of normalization of the EC metric.
Further discuss whether SA5 may be required to provide their recommendation on how to perform normalization at the network level in a multi-vendor environment from the perspective of the OAM.
Further discuss how to define Additional Load in the EC definition at the next meeting.
Further discuss the transfer method of EC at the next meeting.
Further discuss the signaling flow for the exchange of the EC over the Xn interface, considering also the relation to the provisioning of the "Additional Load" information by a source node.
Further discuss the feasibility of a cell-level EE metric at the next meeting.
In this paper, we discuss open issues related to AI/ML-based Network Energy Saving use case.
[bookmark: _Hlk90546851]2	Encoding of the EC metric
In the last meeting we agreed that the metric to be exchanged between neighbouring nodes is based on an Energy Cost that may correspond to an inferred (predicted or estimated) energy consumption related to an additional load or an actual energy consumption from a neighbouring node corresponding to either an additional load or to a current load. In this contribution, we discuss in more detail the possible encodings of this metric. 
In earlier meetings, a possible encoding of the EC metric in a range [0..100] was proposed. We think that this encoding is a simple, yet suitable, encoding to capture the EC metric. Depending on the requesting message, a value x in the range can define, for example, the current EC corresponding to an additional load or it may define an inferred (predicted or estimated) EC corresponding to an additional load.  
Proposal 1: Both current and predicted metrics for AI/ML Energy Saving take values in the range [0…100].
For the EC metric to be meaningful it needs to be understood in a common manner among the different nodes receiving it. This is because this metric is used to evaluate the impacts of a node’s actions to a neighbour. Unless a common understanding is possible the impacts of an action cannot be evaluated in a consistent manner.
Proposal 2: Centralized normalization of the Energy Cost metric is necessary for fair and consistent comparison of the different AI/ML Energy Saving actions.
The responsibility for centralized normalization of the metric shall be given to OAM. 
Proposal 3: OAM provides a centralized normalization of the Energy Cost metric across network.
The calculation of the EC metric shall not be defined purely according to energy consumption, but it shall be normalized according to a node’s hardware, radio conditions, willingness or unwillingness to participate to energy saving, among other considerations. This normalization could be made possible through OAM. OAM may provide rules to a NG-RAN node to reflect how normalization can be achieved.   
Proposal 4: OAM shall provide rules to a NG-RAN node to provide possible normalizations of an energy consumption metric to e.g., further capture a node’s willingness or unwillingness to participate to AI/ML Energy Saving.
Once OAM provides this normalization to a NG-RAN node, the latter can encode the EC metric (or predicted EC metric) as an integer within a range of integer values [0…100], with the minimum possible metric value being 0 and the maximum possible metric value being 100.
We foresee that normalization of the EC metric over the NG-RAN nodes within the PLMN can be performed following one of the following two options:
· Option 1: Either by the OAM system, transparently to the NG-RAN
· Option 2: Or using a mechanism carrying an EC class, sent over Xn and permitting normalization by the receiving NG-RAN node, in a similar way as the Composite Available Capacity reporting which is normalized using the Cell Capacity Class.  

We believe that option 1 can be sufficient for EC.

Proposal 5: Normalize the EC metric by the OAM system, transparently to the NG-RAN.    
 
3	Feasibility of a cell-level EC metric
EC metric is useful to evaluate the impacts of an AI/ML Energy saving action to a neighbour node. Since in the current Rel.18 use cases we consider cell-level decisions (i.e., cell activation and deactivation), the EC metric shall be able to capture the impacts of an action. However, in certain cases, cells may use shared resources with each other. In such scenarios, it is not possible to compute a cell-level EC metric. 

Observation 1: Cell-level EC metric may not be feasible to calculate in case physical layer resources are shared among cells.

On the other hand, an EC metric on a node level may be unable to accurately reflect the EC that corresponds to a certain AI/ML Energy Saving action, but may additionally include other ECs, related to parallel offloadings to the node by other neighbours. This situation would provide incorrect input (or feedback) to an AI/ML Energy Saving algorithm since it will be impossible to determine the fraction of the EC that corresponds to a certain action. 

Observation 2: Node-level EC metric may not be capable to accurately reflect the impacts of an AI/ML Energy Saving action at a network node. 

Towards this end, we need to map the EC metric to the additional (delta) load that is offloaded to a network node by a neighbour performing an AI/ML Energy Saving action. In this way, we can approximate as closely as possible the impacts of the AI/ML Energy Saving action with respect to the EC metric. 

Proposal 6: Consider an EC metric that is measured with respect to an additional (delta) load that an AI/ML Energy Saving action incurs at a network node.

4	Representing Additional (Delta) Load  
Additional load can be represented in terms of a load that a source node wishes to offload to a target node, e.g., in terms of radio load, data volume, number of RRC connections and/or number of active UEs. This will be the additional load observed at the target node. 
Proposal 7: Represent additional load based on the additional delta load to be offloaded at the target NG-RAN node.
There are two possible scenarios that may occur in practice:
· Fully-overlaid: This scenario corresponds to one or more fully overlapping layers. The measurements of one layer are also measurable at the other layer. 
· Partially-overlaid: This scenario corresponds to one or more partly overlapping layers. Layers will larger coverage fully overlap layers with smaller coverage. The measurements of the layers with smaller coverage (e.g., corresponding to a capacity cell) can be used also in the larger coverage layers (e.g., corresponding to a coverage cell) (but not vice versa).  
In the table below we provide an example of “additional load” in case of a cell deactivation. In this example, the source will need to offload an “additional load” corresponding to all UE(s) of the cell to be de-activated to the target node. The table shows different ways to indicate “additional load” from a source node to target node. Since in these scenarios the layers are overlapping, measurements at the source node (e.g., at a capacity cell) can be reused at the evaluation of an Energy Cost at the Target node (e.g., at a coverage cell). Target node may use the additional data volume information to calculate and send an “output” indicating an “Energy Cost” related to the additional (delta) data volume. 

	
Deployment Scenario
	Example representation of additional load
(measurements at source)
	AIML Model (Target Node)

	
Fully overlaid
	Average throughput of all UE(s) in source cell
Number of RRC connections
Number of active UEs
PRB load
	Training Input: Additional load (e.g. average throughput of all UE(s) in source cell, number of RRC connections, number of active UEs, PRB load
Inference Input: Additional load (e.g. average throughput of all UE(s) in source cell, number of RRC connections, number of active UEs, PRB load
Inference Output: EC metric 

	
Partially overlaid
	All above + pathloss information (e.g. per RSRP range)
· 
	Training Input: RSRP range, Data Volume per RSRP range, EC metric
Inference Input: Data Volume per RSRP range
Inference Output: EC metric



Case #1: EC metric due to additional Data volume: In its simplest form, “additional Load” can be characterized as the resources that need to be allocated at the target node, e.g., total additional data volume that needs to be served at the target node when a cell is de-activated at the source node.  
Case #2: Energy Consumption due to additional data volume in one or more ranges of RSRP (cell center, cell edge, etc) based on UE distribution from source cell measurements: In order for the target node to assess the impact of the additional load, target node needs to consider the cumulative effect of UE distribution of UE(s) served in the target cell and UE distribution of the proposed additional load.   
5 	Energy Cost Signalling
 Another open point from the previous meetings is how to transfer the EC metric. Some proposals consider to: a) extend the existing Resource Status procedure to transfer this information, b) introduce EC metric in the new procedure to transfer the AI/ML related information or c) define a new procedure. We proceed with some examples that provide some insights on the signaling methods needed over Xn.
In Figure 1, a NG-RAN node evaluates its own cost corresponding to EC metric for given load conditions. This evaluation could also be a prediction if it involves an evaluation for a future point in time. A NG-RAN node can request one or more neighbouring NG-RAN nodes what is the expected impact/cost (with respect to the EC metric) of an offloading AI/ML action (corresponding to a certain load). The neighbours can evaluate (or predict) their own cost and send the result (or AI/ML Inference) to the NG-RAN node taking the AI/ML Energy Saving action. With this information a NG-RAN node can determine whether switching off a cell will be more beneficial than remaining on. If it determines to switch off itself, it offloads the corresponding load to the chosen coverage cells of neighbouring NG-RAN nodes. In case, the cost with respect to the EC metric is communicated in terms of a prediction, then further feedback can be provided regarding the actual cost (ground truth information) so that the node taking the AI/ML Energy Saving action can tune/update its energy saving actions in the future. A node taking an AI/ML switching off decision can further receive other feedback information e.g., related to the UE performance at the target NG-RAN nodes. With this information the source node can improve its AI/ML Energy Saving switching-off decisions in the future. 



[bookmark: _Ref130990839]Figure 1 Cell switch-off example
One could think similarly when it comes to cell activation actions. If we use the example of the overlaid scenario with coverage and capacity cells, an NG-RAN node hosting a coverage cell may determine that its load increases beyond acceptable levels and tries to determine whether it needs to activate a capacity cell at a neighbouring NG-RAN node. This evaluation for cell activation can either be done internally (using only local information at the node) or by checking how much such activation will cost to the activated capacity cell. 
Therefore, the NG-RAN node taking a decision needs to evaluate how much its own cost with respect to the EC metric would decrease if it activated a neighbouring cell to take over (some of) its load. If it determines that its cost will improve sufficiently it can trigger activation of that cell. After the offloading actions of the traffic to the neighbouring NG-RAN node, it can re-evaluate the actual cost corresponding to the EC metric to determine whether its decision to activate the cell was a “good” decision or not. This evaluation would be internal to a NG-RAN node without any standards impacts. Furthermore, this solution does not take into account the impacts of an offloading AI/ML action to the activated capacity cell. This is illustrated in Figure 2.


[bookmark: _Ref130990898]Figure 2 Cell switch-on example without input from neighbouring NG-RAN node

Another possible option, allowing for better optimization, involves a NG-RAN node assisting a neighbour in its AI/ML Energy Saving actions, as shown in Figure 3. In this example, the NG-RAN node 2 calculates its own cost with respect to the EC metric if it handles the load on its own, without activating a capacity cell at a neighbouring NG-RAN node, and also queries a neighbouring NG-RAN node managing a capacity cell to obtain information about what would be the corresponding cost with respect to the defined metric of an offloading AI/ML action of a given load at the capacity cell if an offloading took place. This calculation could also be a prediction if this involves a future point in time. Knowing the predicted cost at a neighbouring NG-RAN node for a given offloading action with respect to the EC metric and its own predicted cost with respect to the metric if it handles its traffic on its own it can determine whether it is beneficial (or at least no worse) to send a Cell Activation to the neighbouring capacity cell and offload its traffic. If a NG-RAN node provides to its neighbour a prediction on the expected cost with respect to the EC metric for a given load, it can further provide the actual cost (ground truth information). A node where traffic is offloaded can further provide feedback information to the node that offloads the traffic e.g., related to the observed average UE performance after the offloading. With this information a NG-RAN node can improve its AI/ML Energy Saving switching-on actions in the future. 



[bookmark: _Ref130990938]Figure 3 Cell switch-on example using input from neighbouring capacity cell

From the above discussion it can be seen that the Energy Cost signalling is the same for the cell deactivation scenario (Figure 1) and the cell activation scenario (Figure 3). We can also observe that there are two phases of this signalling:
· Pre-action information exchange: When the predicted EC is exchanged prior to the action (cell switch-off or switch-on);
· Post-action information exchange (feedback): When the observed EC is exchanged after the action (cell switch-off or switch-on). 
It might be intuitive that the pre-action exchange is one-shot (single request followed by single response containing the EC), however benefit of event-triggered or periodical reporting also in this phase could provide additional flexibility taking into account changing conditions in the candidate target node. In the post-action phase it can also be beneficial to receive e.g. periodic EC information. The new AI/ML Information Reporting procedure will provide this flexibility.
Proposal 8: Use the AI/ML Information Reporting procedures to exchange EC information. 
We provide further details on an example of how the Handover Preparation procedures linked to the offloading actions  can be mapped to the AI/ML Information Reporting in our discussion paper [1], and also include a corresponding XnAP TP in annex of this paper.
Proposal 9: Agree the TP to BLCR for TS 38.423 in the Annex.  


6 	Conclusions
In this paper we make the following observations and proposals:
Proposal 1: Both current and predicted metrics for AI/ML Energy Saving take values in the range [0…100].
Proposal 2: Centralized normalization of the Energy Cost metric is necessary for fair and consistent comparison of the different AI/ML Energy Saving actions.
Proposal 3: OAM provides a centralized normalization of the Energy Cost metric across network.
Proposal 4: OAM shall provide rules to a NG-RAN node to provide possible normalizations of an energy consumption metric to e.g., further capture a node’s willingness or unwillingness to participate to AI/ML Energy Saving.
Proposal 5: Normalize the EC metric by the OAM system, transparently to the NG-RAN.
Observation 1: Cell-level EC metric may not be feasible to calculate in case physical layer resources are shared among cells.
Observation 2: Node-level EC metric may not be capable to accurately reflect the impacts of an AI/ML Energy Saving action at a network node.
Proposal 6: Consider an EC metric that is measured with respect to an additional (delta) load that an AI/ML Energy Saving action incurs at a network node.
Proposal 7: Represent additional load based on the additional delta load to be offloaded at the target NG-RAN node.
Proposal 8: Use the AI/ML Information Reporting procedures to exchange EC information.
Proposal 9: Agree the TP to BLCR for TS 38.423 in the Annex.  
References
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[2]		R3-231042, (BLCR to 38.423) for AI/ML for NG-RAN
Annex – TP for BL CR for TS 38.423 
This TP is based on [2]
<<<<<<<<<<<<<<<<<<<< Start of the Change >>>>>>>>>>>>>>>>>>>>
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[bookmark: _Toc20955049][bookmark: _Toc29991236][bookmark: _Toc36555636][bookmark: _Toc44497299][bookmark: _Toc45107687][bookmark: _Toc45901307][bookmark: _Toc51850386][bookmark: _Toc56693389][bookmark: _Toc64446932][bookmark: _Toc66286426][bookmark: _Toc74151121][bookmark: _Toc88653593][bookmark: _Toc97903949][bookmark: _Toc98867962][bookmark: _Toc105174246][bookmark: _Toc106109083]8.2.1.1	General
This procedure is used to establish necessary resources in an NG-RAN node for an incoming handover. If the procedure concerns a conditional handover, parallel transactions are allowed. Possible parallel requests are identified by the target cell ID when the source UE AP IDs are the same.
The procedure uses UE-associated signalling.
[bookmark: _Toc20955050][bookmark: _Toc29991237][bookmark: _Toc36555637][bookmark: _Toc44497300][bookmark: _Toc45107688][bookmark: _Toc45901308][bookmark: _Toc51850387][bookmark: _Toc56693390][bookmark: _Toc64446933][bookmark: _Toc66286427][bookmark: _Toc74151122][bookmark: _Toc88653594][bookmark: _Toc97903950][bookmark: _Toc98867963][bookmark: _Toc105174247][bookmark: _Toc106109084][bookmark: _Toc113824905][bookmark: _Toc120033061]8.2.1.2	Successful Operation


Figure 8.2.1.2-1: Handover Preparation, successful operation
The source NG-RAN node initiates the procedure by sending the HANDOVER REQUEST message to the target NG-RAN node. When the source NG-RAN node sends the HANDOVER REQUEST message, it shall start the timer TXnRELOCprep.
<<< skip unchanged procedural text >>>

If the UE Slice-Maximum Bit Rate List IE is contained in HANDOVER REQUEST message, the target NG-RAN node shall, if supported, store the received UE Slice Maximum Bit Rate List in the UE context, and use the received UE Slice Maximum Bit Rate value for each S-NSSAI for the concerned UE as specified in TS 23.501 [7].
If the Cell Based UE Trajectory Prediction IE is contained in the HANDOVER REQUEST message, the target NG-RAN node considers the content of this list as the predicted cells for UE trajectory by the source NG-RAN node, and may use it for e.g. mobility decisions.
Interaction with SN Status Transfer procedure:
If the UE Context Kept Indicator IE set to "True" and the DRBs transferred to MN IE are included in the HANDOVER REQUEST ACKNOWLEDGE message, the source NG-RAN node shall, if supported, include the uplink/downlink PDCP SN and HFN status received from the S-NG-RAN node in the SN Status Transfer procedure towards the target NG-RAN node, as specified in TS 37.340 [8].
Interaction with AI/ML Information Reporting procedure:
If the EC Reporting Request IE is included in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, trigger the AI/ML Information Reporting procedure using the NG-RAN node2 Measurement ID contained in the EC Reporting Request IE.
[bookmark: _Toc20955051][bookmark: _Toc29991238][bookmark: _Toc36555638][bookmark: _Toc44497301][bookmark: _Toc45107689][bookmark: _Toc45901309][bookmark: _Toc51850388][bookmark: _Toc56693391][bookmark: _Toc64446934][bookmark: _Toc66286428][bookmark: _Toc74151123][bookmark: _Toc88653595][bookmark: _Toc97903951][bookmark: _Toc98867964][bookmark: _Toc105174248][bookmark: _Toc106109085][bookmark: _Toc113824906][bookmark: _Toc120033062]8.2.1.3	Unsuccessful Operation


Figure 8.2.1.3-1: Handover Preparation, unsuccessful operation
If the target NG-RAN node does not admit at least one PDU session resource, or a failure occurs during the Handover Preparation, the target NG-RAN node shall send the HANDOVER PREPARATION FAILURE message to the source NG-RAN node. The message shall contain the Cause IE with an appropriate value.
<<< skip unchanged procedural text >>>
[bookmark: _Toc20955052][bookmark: _Toc29991239][bookmark: _Toc36555639][bookmark: _Toc44497302][bookmark: _Toc45107690][bookmark: _Toc45901310][bookmark: _Toc51850389][bookmark: _Toc56693392][bookmark: _Toc64446935][bookmark: _Toc66286429][bookmark: _Toc74151124][bookmark: _Toc88653596][bookmark: _Toc97903952][bookmark: _Toc98867965][bookmark: _Toc105174249][bookmark: _Toc106109086][bookmark: _Toc113824907][bookmark: _Toc120033063]8.2.1.4	Abnormal Conditions
<<< skip unchanged procedural text >>>
If the HANDOVER REQUEST message includes information for a PLMN not serving the UE in the target NG-RAN node in the Management Based MDT PLMN List IE, the target NG-RAN node shall ignore information for that PLMN within the Management Based MDT PLMN List. 

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

8.4.AA.2	Successful Operation


Figure 8.4.AA.2-1: AI/ML Information Reporting Initiation, successful operation
NG-RAN node1 initiates the procedure by sending the AI/ML INFORMATION REQUEST message to NG-RAN node2 to start AI/ML related information reporting and stop AI/ML related information reporting. Upon receipt, NG-RAN node2:
-	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 AI/ML INFORMATION REQUEST message and the Report Characteristics IE indicates cell specific AI/ML related information reporting, the Cell To Report List IE shall be included.
If NG-RAN node2 is capable to provide all or part of (exact details of if and how to support partial reporting are FFS) requested information, it shall initiate the AI/ML related information reporting as requested by NG-RAN node1 and respond with the AI/ML INFORMATION RESPONSE message.
If the Reporting Periodicity IE in the AI/ML INFORMATION REQUEST is present, this indicates the periodicity for the reporting of periodic AI/ML related information. The NG-RAN node2 shall report only once, unless otherwise requested within the Reporting Periodicity IE.
Interaction with AI/ML Information Reporting procedure and the Handover Preparation procedure:
If the sixth bit of the Report Characteristics IE is set to 1, the AI/ML Information Reporting procedure is triggered according to information conveyed in the EC Reporting Request IE included in the HANDOVER REQUEST message.
8.4.AA.3	Unsuccessful Operation


Figure 8.4.AA.3-1: AI/ML Information Reporting Initiation, unsuccessful operation
If all of (exact details of if and how to support partial reporting are FFS) the requested AI/ML related information reporting cannot be initiated, NG-RAN node2 shall send the AI/ML INFORMATION FAILURE message with an appropriate cause value. 
8.4.AA.4	Abnormal Conditions
FFS
8.4.BB	AI/ML Information Reporting (FFS on the name)
8.4.BB.1	General
This procedure is initiated by an NG-RAN node to report AI/ML related information accepted by the NG-RAN node following a successful AI/ML Information Reporting Initiation procedure.
The procedure uses non UE-associated signalling.
Editor’s Note: FFS other information that can be reported using this procedure.
Editor’s Note: FFS content of AL/ML related information.

8.4.BB.2	Successful Operation


Figure 8.4.11.2-1: AI/ML Information Reporting, successful operation
NG-RAN node2 shall report the accepted AI/ML related information in AI/ML INFORMATION UPDATE message. The accepted AI/ML related information is the information that was successfully initiated during the preceding AI/ML Information Reporting Initiation procedure.
8.4.BB.3	Unsuccessful Operation
Not applicable.
8.4.BB.4	Abnormal Conditions
Void
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
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This message is sent by the source NG-RAN node to the target NG-RAN node to request the preparation of resources for a handover.
Direction: source NG-RAN node  target NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	Source NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source NG-RAN node
	YES
	reject

	Cause
	M
	
	9.2.3.2
	
	YES
	reject

	Target Cell Global ID
	M
	
	9.2.3.25
	Includes either an E-UTRA CGI or an NR CGI
	YES
	reject

	GUAMI
	M
	
	9.2.3.24
	
	YES
	reject

	UE Context Information
	
	1
	
	
	YES
	reject

	>NG-C UE associated Signalling reference
	M
	
	AMF UE NGAP ID
9.2.3.26
	Allocated at the AMF on the source NG-C connection.
	–
	

	>Signalling TNL association address at source NG-C side
	M
	
	CP Transport Layer Information
9.2.3.31
	This IE indicates the AMF’s IP address of the SCTP association used at the source NG-C interface instance.
Note: If no UE TNLA binding exists at the source NG-RAN node, the source NG-RAN node indicates the TNL association address it would have selected if it would have had to create a UE TNLA binding.
	–
	

	>UE Security Capabilities
	M
	
	9.2.3.49
	
	–
	

	>AS Security Information
	M
	
	9.2.3.50
	
	–
	

	>Index to RAT/Frequency Selection Priority
	O
	
	9.2.3.23
	
	–
	

	[bookmark: OLE_LINK29][bookmark: OLE_LINK30]>UE Aggregate Maximum Bit Rate
	M
	
	9.2.3.17
	
	–
	

	>PDU Session Resources To Be Setup List
	
	1
	9.2.1.1
	Similar to NG-C signalling, containing UL tunnel information per PDU Session Resource;
and in addition, the source side QoS flow  DRB mapping
	–
	

	>RRC Context
	M
	
	OCTET STRING
	Either includes the HandoverPreparationInformation message as defined in subclause 10.2.2. of TS 36.331 [14], or the HandoverPreparationInformation-NB message as defined in subclause 10.6.2 of TS 36.331 [14], if the target NG-RAN node is an ng-eNB,
or the HandoverPreparationInformation message as defined in subclause 11.2.2 of TS 38.331 [10], if the target NG-RAN node is a gNB.
	–
	

	>Location Reporting Information
	O
	
	9.2.3.47
	Includes the necessary parameters for location reporting.
	–
	

	>Mobility Restriction List
	O
	
	9.2.3.53
	
	–
	

	>5GC Mobility Restriction List Container
	O
	
	9.2.3.100
	
	YES
	ignore

	[bookmark: _Hlk44414173]>NR UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.2.3.107
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	>LTE UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.2.3.108
	This IE applies only if the UE is authorized for LTE V2X services.
	YES
	ignore

	>Management Based MDT PLMN List 
	O
	
	MDT PLMN List
9.2.3.133
	
	YES
	ignore

	>UE Radio Capability ID
	O
	
	9.2.3.138
	
	YES
	reject

	>MBS Session Information List
	O
	
	9.2.1.36
	
	YES
	ignore

	>5G ProSe UE PC5 Aggregate Maximum Bit Rate
	O
	
	NR UE Sidelink Aggregate Maximum Bit Rate
9.2.3.107
	This IE applies only if the UE is authorized for 5G ProSe services.
	YES
	ignore

	>UE Slice Maximum Bit Rate List
	O
	
	9.2.3.167
	
	YES
	ignore

	Trace Activation
	O
	
	9.2.3.55
	
	YES
	ignore

	Masked IMEISV
	O
	
	9.2.3.32
	
	YES
	ignore

	UE History Information
	M
	
	9.2.3.64
	
	YES
	ignore

	UE Context Reference at the S-NG-RAN node
	O
	
	
	
	YES
	ignore

	>Global NG-RAN Node ID
	M
	
	9.2.2.3
	
	–
	

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

	Conditional Handover Information Request
	O
	
	
	
	YES
	reject

	>CHO Trigger
	M
	
	ENUMERATED (CHO-initiation, CHO-replace, …)
	
	–
	

	>Target NG-RAN node UE XnAP ID
	C-ifCHOmod
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target NG-RAN node
	–
	

	>Estimated Arrival Probability
	O
	
	INTEGER (1..100)
	
	–
	

	NR V2X Services Authorized
	O
	
	[bookmark: _Hlk44414243]9.2.3.105
	
	YES
	ignore

	LTE V2X Services Authorized
	O
	
	9.2.3.106
	
	YES
	ignore

	PC5 QoS Parameters
	O
	
	9.2.3.109
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	Mobility Information
	O
	
	BIT STRING (SIZE (32))
	Information related to the handover; the source NG-RAN node provides it in order to enable later analysis of the conditions that led to a wrong HO.
	YES
	ignore

	UE History Information from the UE
	O
	
	[bookmark: _Hlk44418955]9.2.3.110
	
	YES
	ignore

	IAB Node Indication
	O
	
	ENUMERATED (true, ...)
	
	YES
	reject

	No PDU Session Indication
	O
	
	ENUMERATED (true, ...)
	This IE applies only if the UE is an IAB-MT.
	YES
	ignore

	Time Synchronisation Assistance Information 
	O
	
	9.2.3.153
	
	YES
	ignore

	QMC Configuration Information
	O
	
	9.2.3.156
	
	YES
	ignore

	5G ProSe Authorized
	O
	
	9.2.3.159
	
	YES
	ignore

	5G ProSe PC5 QoS Parameters
	O
	
	9.2.3.160
	This IE applies only if the UE is authorized for 5G ProSe services.
	YES
	ignore

	Cell Based UE Trajectory Prediction
	O
	
	9.2.3.x
	
	YES
	ignore

	EC Reporting Request
	O
	
	AIML NG-RAN node2 Measurement ID 9.2.3.Y2
	
	YES
	ignore



	Condition
	Explanation

	ifCHOmod
	This IE shall be present if the CHO Trigger IE is present and set to "CHO-replace".




	Range bound
	Explanation

	maxnoofMDTPLMNs
	PLMNs in the Management Based MDT PLMN list. Value is 16.



<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.1.3.CC	AI/ML INFORMATION REQUEST (FFS on the name)
This message is sent by NG-RAN node1 to NG-RAN node2 to initiate the requested AI/ML related information reporting according to the parameters given in the message.
Direction: NG-RAN node1  NG-RAN node2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	AIML NG-RAN node1 Measurement ID 
	M
	
	9.2.3.Y1
	 
	YES
	reject

	AIML NG-RAN node2 Measurement ID 
	C-ifRegistrationRequestStop
	
	9.2.3.Y2
	 
	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 Resource Status,
Second Bit = Predicted Number of Active UEs,
Third Bit = Predicted RRC connections 
Fourth Bit = UE Performance
Fifth Bit = Predicted EC
Sixth Bit = EC


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

	Load Information for EC
	C- ifReportCharacteristicsFifthBitIsSet
	
	9.2.3.Y3
	
	YES
	Ignore

	EC Metric Request
	O
	
	AIML NG-RAN Node2 Measurement ID 9.2.3.Y2
	
	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".

	ifReportCharacteristicsFifthBitIsSet
	This IE shall be present if the fifth bit of the Report Characteristics IE is set to 1



	Range bound
	Explanation

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



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

	AIML NG-RAN node1 Measurement ID 
	M
	
	9.2.3.Y1
	
	YES
	reject

	AIML NG-RAN node2 Measurement ID 
	M
	
	9.2.3.Y2
	
	YES
	reject

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

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore



9.1.3.EE	AI/ML INFORMATION FAILURE (FFS on the name)
This message is sent by the NG-RAN node2 to NG-RAN node1 to indicate that for all of (exact details of if and how to support partial reporting are FFS) 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

	AIML NG-RAN node1 Measurement ID 
	M
	
	9.2.3.Y1
	
	YES
	reject

	AIML NG-RAN node2 Measurement ID 
	M
	
	9.2.3.Y2
	 
	YES
	reject

	Cause
	M
	
	9.2.3.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore



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

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	AIML NG-RAN node1 Measurement ID 
	M
	
	9.2.3.Y1
	
	YES
	reject

	AIML NG-RAN node2 Measurement ID 
	M
	
	9.2.3.Y2
	
	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 Resources Status
	O
	
	9.2.2.50
	
	–
	

	>>Predicted Number of Active UEs 
	O
	
	9.2.2.62
	
	–-
	

	>>Predicted RRC Connections
	O
	
	9.2.2.56
	
	–
	

	>>FFS
	O
	
	
	
	-
	-

	UE Performance Result (FFS)
	O
	
	9.2.3.Y
	
	
	

	Energy Cost
	O
	
	9.2.3.Y4
	
	
	



	Range bound
	Explanation

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




<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.3.Y1	AIML NG-RAN Node1 Measurement ID
This IE indicates the AIML NG-RAN Node1 Measurement ID.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	AIML NG-RAN Node1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated at the NG-RAN Node1



9.2.3.Y2	AIML NG-RAN Node2 Measurement ID
This IE indicates the AIML NG-RAN Node2 Measurement ID, NG-RAN Node1.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	AIML NG-RAN Node2 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated at the NG-RAN Node2



9.2.3.Y3	Load Information for EC
This IE indicates load information for EC.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Number of RRC connections
	O
	
	[bookmark: _Hlk44419316]9.2.2.56
	

	Number of Active UEs
	O
	
	INTEGER (0..16777215, ...)
	As defined in TS 38.314 [32] and where value "1" is equivalent to 0.1 Active  UEs, value "2" is equivalent to 0.2 Active UEs, value n is equivalent to n/10 Active UEs.

	PRB load
	O
	
	9.2.2.50
	Usage of PRB per cell

	Average Throughput
	O
	
	INTEGER (1.. 16777216,...)
	Average throughput in kbps


Editor’s note: This IE is FFS.
9.2.3.Y4	Energy Cost
This IE indicates the energy cost.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Energy Cost
	M
	
	INTEGER
(0..100)
	Cell level EC metric. Value 0 indicates the minimum EC value. Value 100 indicates the maximum EC value. The value represents the total energy cost for concerned UEs.



<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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