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1	Introduction
In RAN3 #119-bise the following WA was agreed:
· WA: If the Energy Cost is encoded as an index (0, ..Max), representing energy consumption on a linear scale, it is agreed that the OAM configures rules to a NG-RAN node to determine how to normalize the values of the EC. The rules shall be the same at least for all neighboring NG-RAN nodes within the area where a request on EC reporting is triggered by a source NG-RAN node.   
The following was also agreed:
· It is agreed that the Energy Cost is a node level parameter. Further EC granularities are out of scope of Rel18.
· WA: Use the already introduced AI/ML Information Reporting Initiation (Class 1 – AI/ML INFORMATION REQUEST/RESPONSE) procedure to signal to the target NG-RAN node a description of the “additional load”. Use the AI/ML Information Reporting (Class 2 – AI/ML INFORMATION UPDATE) procedure to allow the target NG-RAN node to report the estimation of the Energy Cost (name of the procedures to be further discussed) 
· It is agreed to include the measured Energy Cost in the AI/ML Information Reporting Initiation and AI/ML Information Reporting procedures (name of the procedures to be further discussed)

The following open points on the encoding of the energy cost remain:
Encoding of the Energy Cost metric is FFS.
Whether this EC can only be reported after HO needs to be further discussed.
Also, another open aspect is on how to represent “additional load” and the following options have been under discussion:
-	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
-	Target Cell of the offloading action
Another topic that was brought up was related to two options to interpret the 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

In this contribution, we discuss our views on the remaining working assumptions and open issues and provide a TP to TS 38.423 in the Annex. 
2 	Encoding of the Energy Cost metric
One of the remaining open points is the encoding of the Energy Cost metric. Companies are split between two options of encoding of the Energy Cost. One group of companies supports to encode the Energy Cost as an actual value in terms of an energy consumption, e.g., in Joules. The other group of companies supports to utilize an index of values, e.g., from 0 to 100. To address issues of scalability and to be able to cover more general scenarios of offloading a larger number of UEs it was also proposed to consider a higher maximum value. 

In both cases, when Energy Cost metric is encoded as an actual energy consumption or as an index, OAM would need to configure rules to the NG-RAN nodes in order to enable those normalize their measured Energy Cost values. This is because different nodes may have different conditions, e.g., in terms of radio conditions, hardware, etc. that would need to be taken into account in the measurement of an Energy Cost of the node. In addition, to make the solution interoperable those rules would need to be common across NG-RAN nodes so that the reported values are interpretable by the recipient nodes. We propose the following, in line with the working assumption agreed in the previous meeting:
Proposal 1:  OAM configures rules to a NG-RAN node to enable it to determine how to normalize the values of the EC. The rules shall be the same at least for all neighboring NG-RAN nodes within the area where a request on EC reporting is triggered by a source NG-RAN node.   

Expressing Energy Cost as an index is more flexible since it allows various objectives to be expressed through this index, depending on the configuration by the operator. Even though the use case under consideration is AI/ML Energy Saving, the ultimate target of the optimization does not need to be minimizing purely of an Energy Consumption metric. Different NG-RAN nodes may be running different AI/ML Algorithms, with different energy-related optimization criteria. For one algorithm the optimization objective may be to minimize the resulted Energy Consumption from an offloading, but another NG-RAN node may be interested to further measure other criteria such as maximizing the sleeping opportunities through an offloading action. Furthermore, since some of the objectives may be competing the energy cost metric could provide some indication on the willingness of the node to participate an AI/ML Energy Efficiency offloading action initiated by one of its neighbours. Also, in order to account for scalability and to support general scenarios we support to consider a higher maximum value for the index. We think that setting a maximum to 1000 is sufficient. 
Observation 1: Encoding the Energy Cost metric through an index is more flexible and enables support of various Energy Saving optimizations.
Proposal 2: We propose to encode the Actual and Predicted Energy Cost metric as an index, taking values in (0..1000), representing a normalized Energy Consumption.

3	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. 
Proposal 3: Additional Load is defined as the additional load to be offloaded at a target NG-RAN node. Additional load is defined by the following parameters:
· Number of RRC connections 
· Number of Active UEs
· PRB load 
· UL/DL Average Throughput of all UEs
Therefore, in its simplest form, additional load can be considered as the resources that need to be allocated at the target node, e.g., when a cell is de-activated at the source node. However, the proposed alternatives do not take into account UE radio conditions. Therefore, they assume that if any two loads that are equal always have the same Energy Cost at the source and target nodes, irrespective of the observed radio conditions. In practice the Energy Cost for two UE(s) that carry the same load in different positions in the cell coverage will be different, if one UE is at the cell centre the other is at cell edge.
Observation 2: Additional load information needs to be differentiated per radio condition range.

Let’s consider a scenario where there are two UE(s) with same Data Volume, but one of them is located in the center of the target cell and the other UE is located in the edge of the target cell. When these two UE(s) are offloaded to the target cell, the Energy Cost could be very different, depending on how the Energy Cost is calculated. For example, if the Energy Cost is calculated only considering a number of Active UEs, then the Energy Cost will be the same for both UEs. However, if the Energy Cost is calculated taking into account UE radio conditions, those UEs will have different Energy Costs due to e.g. different PRB and power utilization. These two scenarios are depicted in Fig. 1 and 2 below.
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Figure 2 Example where UE is located in the edge of the target cell
For a target node to predict the Energy Cost corresponding to an AI/ML Energy Saving offloading, it needs to have an understanding on the expected radio conditions of the offloaded traffic. For this reason, the source node would need to provide additional information regarding the UE radio conditions to the target node which can also be taken into account during the Energy Cost prediction.     

Proposal 4: Source NG-RAN node provides additional information regarding the UE radio conditions (e.g., through ranges of RSRP information) to the target node which can also be taken into account during the calculation of a predicted Energy Cost.

4	Procedures and Exchange of the Energy Cost  
In the last meeting we agreed a working assumption that the exchange of the Energy Cost between NG-RAN nodes can be done through the newly introduced Class 1 and Class 2 AI/ML procedures. We agree with this and we propose to confirm the working assumption:
Proposal 5: Use the already introduced AI/ML Information Reporting Initiation (Class 1 – AI/ML INFORMATION REQUEST/RESPONSE) procedure to signal to the target NG-RAN node a description of the “additional load”. Use the AI/ML Information Reporting (Class 2 – AI/ML INFORMATION UPDATE) procedure to allow the target NG-RAN node to report the estimation of the Energy Cost (name of the procedures to be further discussed). 

One of the open issues from last meeting corresponds to whether the Energy Cost metric is sent only after a Handover or whether it can also be reported independently of the offloading action (e.g., in a periodic or one-shot way). Energy saving decisions by a NG-RAN node aim to improve the energy efficiency of a NG-RAN node taking the energy efficiency decision (e.g., cell activation or cell deactivation) and its impacted neighbours during: 
· Cell de-activation: A capacity cell needs to determine whether it will “cost” less to remain switched-on and serve a given load as opposed to switch-off itself and offload its load to one or more neighbouring cells. If so, it needs to determine the identities of the neighbours that will receive the load and how much of its total load to offload to each neighbour.
· Cell activation: A coverage cell needs to determine whether it shall trigger cell activation to a neighbour capacity cell taking the incurred “cost” at the neighbour into account, namely it shall decide whether it is beneficial to request a capacity cell to be switched-on and how much of its load to offload to that cell.

However, knowing the Energy Efficiency metric of the neighbours does not enable a NG-RAN node to make better AI/ML energy efficiency decisions. For example, if a node knows that a neighbour has high Energy Cost metric, it  does not mean that this neighbour needs to be selected for cell activation actions since that may render the Energy Cost metric at the neighbour to become very low. Similarly, this won’t help the node decide to de-activate a cell and offload its traffic to this neighbour since this additional load may have similar effects at the neighbour’s Energy Cost metric. Furthermore, if a neighbour has low Energy Cost metric, this could imply that the node is operating at low load. In that case, it would be up to the node, that has evaluated that its own Energy Cost metric is low, to decide an offloading action (and switch-off itself). 
Observation 3: Receiving Energy Cost metric information regarding neigbhouring nodes in a periodic way does not enable a NG-RAN node to better choose an AI/ML Energy Saving action towards those neighbours.
Furthermore, monitoring the actual Energy Cost, periodically over a longer period of time assumes that the node receiving the energy cost information is capable to determine other events at the reporting node that impact the energy cost, such as offloading actions by other neighbouring nodes. However, a node cannot know if the reported Energy Cost (changes) correspond to AI/ML actions taken by the node or by actions of other nodes.   
Observation 4: A node that receives Energy Cost metric periodically over longer periods of time cannot know if the reported Energy Cost (changes) correspond to AI/ML actions taken by the node or by actions of other nodes.   
Proposal 6: We propose that (actual) Energy Cost metric is sent only after a Handover. 
In the last meeting, there have been two options discussed related to the inferred and measured Energy Cost 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
In our view it is essential to represent the actual Energy Cost and predicted Energy Cost based on the delta increase after an additional load is transferred. The reason behind our thinking is that measuring it on a node level cannot correlate the effects in the Energy Cost to particular AI/ML Energy Saving actions, but impacts from other neighbours may be reflected at the reported Energy Cost. 
Proposal 7: We propose that inferred Energy Cost represents the delta increase of the Energy Cost value assuming that an additional load is served. Measured Energy Cost represents the delta increase of the Energy Cost value after an additional load is transferred.
Finally, we provide a TP for BL CR for TS 38.423 in the Annex.
Proposal 8: Accept the TP for BL CR for TS 38.423 in the Annex.

5	Conclusion
In this paper we make the following observations and proposals:
Proposal 1:  OAM configures rules to a NG-RAN node to enable it to determine how to normalize the values of the EC. The rules shall be the same at least for all neighboring NG-RAN nodes within the area where a request on EC reporting is triggered by a source NG-RAN node.   
Observation 1: Encoding the Energy Cost metric through an index is more flexible and enables support of various Energy Saving optimizations.
Proposal 2: We propose to encode the Actual and Predicted Energy Cost metric as an index, taking values in (0..1000), representing a normalized Energy Consumption.
Proposal 3: Additional Load is defined as the additional load to be offloaded at a target NG-RAN node. Additional load is defined by the following parameters:
· Number of RRC connections 
· Number of Active UEs
· PRB load 
· UL/DL Average Throughput of all UEs
Observation 2: Additional load information needs to be differentiated per radio condition range.
Proposal 4: Source NG-RAN node provides additional information regarding the UE radio conditions (e.g., through ranges of RSRP information) to the target node which can also be taken into account during the calculation of a predicted Energy Cost.
Proposal 5: Use the already introduced AI/ML Information Reporting Initiation (Class 1 – AI/ML INFORMATION REQUEST/RESPONSE) procedure to signal to the target NG-RAN node a description of the “additional load”. Use the AI/ML Information Reporting (Class 2 – AI/ML INFORMATION UPDATE) procedure to allow the target NG-RAN node to report the estimation of the Energy Cost (name of the procedures to be further discussed). 
Observation 3: Receiving Energy Cost metric information regarding neigbhouring nodes in a periodic way does not enable a NG-RAN node to better choose an AI/ML Energy Saving action towards those neighbours.
Observation 4: A node that receives Energy Cost metric periodically over longer periods of time cannot know if the reported Energy Cost (changes) correspond to AI/ML actions taken by the node or by actions of other nodes.   
Proposal 6: We propose that (actual) Energy Cost metric is sent only after a Handover. 
Proposal 7: We propose that inferred Energy Cost represents the delta increase of the Energy Cost value assuming that an additional load is served. Measured Energy Cost represents the delta increase of the Energy Cost value after an additional load is transferred.
Proposal 8: Accept the TP for BL CR for TS 38.423 in the Annex.
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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 shall, if supported, consider 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 AI/ML Measurement ID is contained in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, report to the source NG-RAN node after the completion of handover procedure, via the AI/ML Information Reporting procedure, the requested AI/ML information configured via the previous AI/ML Information Reporting Initiation procedure corresponding to the NG-RAN node1 Measurement and the NG-RAN node2 Measurement ID IEs.
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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.
If the Conditional Handover Information Request IE is contained in the HANDOVER REQUEST message and the target NG-RAN node rejects the handover or a failure occurs during the Handover Preparation, the target NG-RAN node shall include the Requested Target Cell ID IE in the HANDOVER PREPARATION FAILURE message.
Interactions with Handover Cancel procedure:
If there is no response from the target NG-RAN node to the HANDOVER REQUEST message before timer TXnRELOCprep expires in the source NG-RAN node, the source NG-RAN node should cancel the Handover Preparation procedure towards the target NG-RAN node by initiating the Handover Cancel procedure with the appropriate value for the Cause IE. The source NG-RAN node shall ignore any HANDOVER REQUEST ACKNOWLEDGE or HANDOVER PREPARATION FAILURE message received after the initiation of the Handover Cancel procedure and remove any reference and release any resources related to the concerned Xn UE-associated signalling.
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If the supported algorithms for encryption defined in the UE Security Capabilities IE in the UE Context Information IE, plus the mandated support of the EEA0 and NEA0 algorithms in all UEs (TS 33.501 [28]), do not match any allowed algorithms defined in the configured list of allowed encryption algorithms in the NG-RAN node (TS 33.501 [28]), the NG-RAN node shall reject the procedure using the HANDOVER PREPARATION FAILURE message.
If the supported algorithms for integrity defined in the UE Security Capabilities IE in the UE Context Information IE, plus the mandated support of the EIA0 and NIA0 algorithms in all UEs (TS 33.501 [28]), do not match any allowed algorithms defined in the configured list of allowed integrity protection algorithms in the NG-RAN node (TS 33.501 [28]), the NG-RAN node shall reject the procedure using the HANDOVER PREPARATION FAILURE message.
If the CHO trigger IE is set to "CHO-replace" in the HANDOVER REQUEST message, but there is no CHO prepared for the included Target NG-RAN node UE XnAP ID, or the candidate cell in the Target Cell ID IE was not prepared using the same UE-associated signaling connection, the NG-RAN node shall reject the procedure using the HANDOVER PREPARATION FAILURE message.
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. 
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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 other procedures
When starting a measurement, the Report Characteristics IE in the AI/ML INFORMATION REQUEST indicates the type of objects NG-RAN node2 shall perform measurements or prediction on. NG-RAN node2 shall include in the AI/ML INFORMATION UPDATE message:
- 	the Predicted Radio Resource Status IE, if the first bit, "Predicted Radio Resource Status" of the Report Characteristics IE included in the AI/ML INFORMATION 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 AI/ML INFORMATION 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 AI/ML INFORMATION 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 AI/ML INFORMATION 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 AI/ML INFORMATION 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 AI/ML INFORMATION 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 AI/ML INFORMATION REQUEST message is set to "1".
-	the Energy Cost IE if the eighth bit, “Energy Cost” of the Report Characteristics IE included in the AI/ML INFORMATION REQUEST message is set to "1".
-	the Predicted Energy Cost IE if the nineth bit, “Predicted Energy Cost” of the Report Characteristics IE included in the AI/ML INFORMATION REQUEST message is set to "1".

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

For the same Measurement ID, if the initiating NG-RAN node1 does not receive either the AI/ML INFORMATION RESPONSE message or the AI/ML INFORMATION FAILURE message, the NG-RAN node1 may reinitiate the AI/ML Information Reporting Initiation procedure towards the same NG-RAN node, provided that the content of the new AI/ML INFORMATION REQUEST message is identical to the content of the previously unacknowledged AI/ML INFORMATION REQUEST message.
If the NG-RAN node2 receives an AI/ML INFORMATION REQUEST message which includes the Registration Request IE set to "stop" and if the NG-RAN node2 Measurement ID value received in the AI/ML INFORMATION REQUEST message is not used, the NG-RAN node2 shall initiate AI/ML INFORMATION FAILURE message with an appropriate cause value.
If the Report Characteristics IE bitmap is set to "0" (all bits are set to "0") in the AI/ML INFORMATION REQUEST message then NG-RAN node2 shall initiate an AI/ML INFORMATION FAILURE message with an appropriate cause value.
If the NG-RAN node2 receives a AI/ML INFORMATION 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 AI/ML INFORMATION FAILURE message with an appropriate cause value.

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

	AI/ML Measurement ID (FFS on the name)
	O
	
	9.2.3.M
	
	YES
	ignore

	EC Reporting Request (FFS on the name)
	O
	
	9.2.3.M
	
	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

	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
Nineth Bit = Predicted 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

	Load Information for EC
	C- ifReportCharacteristicsNinethBitIsSet
	
	9.2.3.Y3
	
	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".

	ifReportCharacteristicsNinethBitIsSet
	This IE shall be present if the nineth 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

	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

	Failed Reporting Characteristics (FFS)
	O
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates the object the NG-RAN node2 is able 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
Nineth Bit = Predicted Energy Cost



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

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

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

	Cause
	M
	
	9.2.3.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore



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

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

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

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

	Cell AI/ML Info Result (FFS on the name)
	
	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)
	M
	
	FFS
	
	
	

	>> UE Performance
	O
	
	9.2.3.Y
	
	
	

	Energy Cost
	O
	
	9.2.3.Y4
	It represents the actual measurement of the Energy Cost (FFS)
	
	

	Predicted Energy Cost
	O
	
	9.2.3.Y5
	It represents the predicted measurement of the Energy Cost corresponding to load
	
	



	Range bound
	Explanation

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

	maxnoofUEReports
	Maximum no. UE that can be served by a NG-RAN node. Value is FFS.




<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.2.3.M	AI/ML Measurement ID (FFS on the name)
This IE indicates the NG-RAN Node Measurement IDs which identify an AI/ML Information Reporting (name is FFS) context.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NG-RAN node1 Measurement ID  (FFS on the name)
	M
	
	INTEGER (1..4095,...) 
	Together with NG-RAN node2 Measurement ID, identifies an AI/ML Information Reporting (name is FFS) context.

	NG-RAN node2 Measurement ID  (FFS on the name)
	M
	
	INTEGER (1..4095,...) 
	Together with NG-RAN node1 Measurement ID, identifies an AI/ML Information Reporting (name is FFS) context.



<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

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

	Radio Conditions Range List 

	
	1
	
	

	>Radio Conditions Range Item
	
	1..<maxRadioConditionsReport>
	
	

	>> Minimum RSRP
	M
	
	INTEGER (0..127)
	This IE is defined in TS 38.331 [10].

	>>Maximum RSRP
	M
	
	INTEGER (0..127)
	This IE is defined in TS 38.331 [10].

	>>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 accumulated for all UEs in the range.



	Range bound
	Explanation

	maxRadioConditionsReport
	Maximum number of radio conditions to be reported. Maximum value is FFS. 



9.2.3.Y4	Energy Cost
This IE indicates the energy cost metric.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Energy Cost
	M
	
	INTEGER
(0..1000)
	Node level EC metric. Value 0 indicates the minimum EC value. Value 1000 indicates the maximum EC value. The value represents the total energy cost for concerned UEs.



9.2.3.Y5	Predicted Energy Cost
This IE indicates the predicted energy cost metric.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Predicted Energy Cost
	M
	
	INTEGER
(0..1000)
	Node level EC metric. Value 0 indicates the minimum EC value. Value 1000 indicates the maximum EC value. The value represents the total predicted energy cost for concerned UEs.



<<<<<<<<<<<<<<<<<<<< End of the Change >>>>>>>>>>>>>>>>>>>>
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