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1. Introduction
In last RAN3#120 meeting, the following agreements and left issues were captured concerning the support of the AI/ML-driven Load Balancing (LB) use case over the Xn interface [1][2]:
Node level and cell level UE performance collection is not supported in R18.
The Source NG-RAN node UE XnAP ID reference IE within the UE Associated Info Result Item IE should be included in the update message.
The Failed Report Characteristics shall be split into two fields:
    1.	Failed Report Characteristics for per cell measurements, reported with per cell granularity
    2.	Failed Report Characteristics for per node measurements, reported with per node granularity
Introduce a Cause IE for the Measurement Failed Report Characteristics per cell and Measurement Failed Report Characteristics per node.
It is FFS whether any more cause values should be added to the legacy list of causes.
There is consensus on the benefits of enabling the requesting node to optimize the measurement request by indicating whether requested measurements can be reported in full or in part. It needs to be further discussed whether such enhancements can be introduced in Rel18. 
It needs to be further discussed whether and how any further granularity needs to be introduced for the selection of measurements to be reported as part of the UE Performance Feedback.
The problem of how to signal to the reporting node time configurations for the UE Performance Feedback measurement reporting is acknowledged. 
Time configuration for UE Performance Feedback measurement reporting consists at least of:
     •	Time duration of the UE Performance Feedback measurement collection (the time duration starting at handover         			execution and including the last UE Performance Feedback report)
     •	Whether, within such time duration, measurements are reported periodically or one time
     •	In case of periodic reporting, the period of UE Performance Feedback measurements (whether existing of new IE)
 In this paper, we discuss the above listed left issues for enabling the LB use case by means of AI/ML.
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]2. Discussion
2.1 Partial reporting
The support of partial reporting in the agreed new class 1/2 procedures helps the requesting node to obtain more data for AI/ML purposes, even in the case where only a subset of the requested measurements can be performed by the requested node. One of the left issues from RAN3#119bis-e meeting was related to solutions for enabling the partial reporting mechanism, see text reported below for convenience [3]:
Down-select the following options:
 - Option 1: Introduce the indicator in the request message that informs the requested node if the partial reporting is allowed or not allowed.
 - Option 2: Introduce the characteristic bitmap in the request message that informs the requested node which measurements must be reported.
 - Option 3: No explicit IE in the request message.
In RAN3#120 the discussion further progressed by agreeing some details on how to report the list of failed measurements together with the corresponding failure cause per measurement. On the other hand, concerning which option to go for in order to inform the requested node whether partial reporting is supported or not, the choice was restricted between Option 1 and Option 3 but eventually it was not possible to reach further agreements in RAN3 other than the following one [1]: 
There is consensus on the benefits of enabling the requesting node to optimize the measurement request by indicating whether requested measurements can be reported in full or in part. It needs to be further discussed whether such enhancements can be introduced in Rel18. 
Based on the current agreements we have so far on the partial reporting mechanism we think that there is no need to further optimize this mechanism in Rel-18 (as per the highlighted text in yellow above), hence there is no need of an indicator the AI/ML INFORMATION REQUEST (FFS on the name) message. In fact, partial reporting support can be implicitly indicated to the requesting node by reporting the set of failed measurements (and corresponding failure cause per measurement) in the AI/ML INFORMATION RESPONSE (FFS on the name) message and then the set of successfully performed measurements within the AI/ML INFORMATION UPDATE (FFS on the name) message. It’s then up to the requesting node to decide if and how to use the reported measurements, pending AI/ML model’s capabilities and considering that the requesting node can always decide to stop the reporting immediately if it finds out that the measurements reported (or potentially to be reported) are insufficient for the AI/ML model to work properly. Based on that, we think that the optimization brought up by Option 1 is not needed in Rel-18.
Proposal 1: RAN3 to agree that any measurement request optimization indicating whether the requested measurements can be reported in full or in part is not needed in Rel-18.
Proposal 1bis: RAN3 to agree that no explicit IE is needed in the AI/ML INFORMATION REQUEST (FFS on the name) message to indicate partial reporting is allowed or not (i.e. former Option 3).
Still concerning the partial reporting mechanism, from the RAN3#119bis-e meeting there was another open issue about the need to introduce in the AI/ML INFORMATION RESPONSE (FFS on the name) message the list of measurements that will be successfully performed by the requested node – see highlighted text in yellow reported below [3]:
Introduce the failed measurement in the response message to indicate partial reporting result. The successful measurement list and failure cause need to be further discussed.
We do not see the need for such information to be provided to the requesting node: since we already agreed that the requested node will provide the set of failed measurements, then the requesting node can deduce the measurements that will be performed by the requested node – and reported in the AI/ML INFORMATION UPDATE (FFS on the name) message – by simply comparing the set of measurements initially requested in the AI/ML INFORMATION REQUEST (FFS on the name) message with the set of failed measurements reported in the AI/ML INFORMATION RESPONSE (FFS on the name) message. Therefore, based on the above, we propose the following:
Proposal 2: The list of measurements that will be successfully performed by the requested node is not needed in the AI/ML INFORMATION RESPONSE (FFS on the name) message.
In RAN3#119bis-e RAN3 agreed to indicate in the AI/ML INFORMATION RESPONSE (FFS on the name) message the set of measurements that failed to be performed by the requested node, so as to notify the requesting node of the partial reporting results. In addition to this, RAN3 also discussed about the possible failure causes that could help the requesting node to understand why these measurements failed to be performed, but no consensus was reached. The issue was re-discussed in the last RAN3 meeting (RAN3#120) and the following was minuted in [1]:
The group discussed and had the common understanding as below:
Cause value measurement not supported -> is covered by legacy cause “Measurement not Supported For The Object,”
Cause value measurement temporarily not available -> is covered by legacy cause “Measurement Temporarily not Available,”
which then led to this FFS on additional failure causes to be added on top of the legacy ones above reported:
 It is FFS whether any more cause values should be added to the legacy list of causes.
In [4] it was proposed to also introduce the following failure causes in the AI/ML INFORMATION RESPONSE (FFS on the name) message on top of the legacy ones “measurement not supported” and “measurement temporarily not available”:
· measurement not supported with requested reporting periodicity
· measurement not available with requested reporting periodicity
· measurement not supported with current combination of requested information
· measurement not available with current combination of requested information
Among the above reported failure causes, we think that the ones that could at least be introduced are the “not available” ones. The other ones, i.e. the “not supported” type of failure causes, provide limited information to the requesting node to counter-react, other than exposing the AI/ML model’s capabilities. But since there is a legacy cause which is a “not supported” one, we think that also this type of failure cause could be worth to be introduced. Moreover, considering that some of the proposed failure causes above concern only a subset of the AI/ML prediction timing information (i.e., the “reporting periodicity”) we think it could be worth to introduce also the failure causes related to the not support of and not availability of measurements configured with other AI/ML prediction timing information, at least the specific “requested prediction time” as indicated in the AI/ML INFORMATION REQUEST (FFS on the name) message.
[bookmark: _Hlk140142090]Proposal 3: Introduce the failure cause per measurement to be indicated to the requesting node in the AI/ML INFORMATION RESPONSE (FFS on the name) message along with the set of failed measurements. Possible failure causes are:
· measurement not available with requested reporting periodicity
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Moreover, if a certain measurement that is needed by the requesting node is “not available”, then the requesting node may try to ask for such measurement again once it will be possible to comply with the requested node’s current configuration (e.g. for the case of “measurement not available with requested reporting periodicity” or “measurement not available with current combination of requested information”) or current operating conditions (e.g. for the case of “measurement temporarily not available”). To this end, we think it could be good for the requesting node to have an indication on when it will be possible to ask for those measurements that were not available before, in order to avoid a «trial-and-error» recursive process and hence reduce signalling exchange over RAN interfaces.
Proposal 4: RAN3 to discuss and agree on the introduction of timing information per failed measurement (whose failure cause is a “not available” type of failure) in the AI/ML INFORMATION RESPONSE (FFS on the name) message in order for the requesting node to determine when to request again the previously failed measurement. 

Finally, another issue that needs to be discussed is the following: for the case where the requested node has some operational constraints preventing it to report the full set of requested measurement items, e.g., due to limited or insufficient computing/measurement resources, partial reporting could still be supported, but does the requested node have to necessarily feedback all of the (supported) measurement items indicated by the requesting node in the AI/ML INFORMATION REQUEST (FFS on the name)? Since the requesting node knows which measurement items have higher priority than other items, we think the requesting node should indicate the priority of the measurement items to the requested node, so that the requested node can report the most useful supported measurements even in cases where the requested node operates under operational constraints such as limited availability of resources. In case the requested node is not able to provide the measurements with the highest priority, then it will report other measurements according to the characteristics priorities bitmap. It’s then up to the implementation of the requesting node to decide whether to use the measurements in the AI/ML INFORMATION UPDATE (FFS on the name) message for choosing the most appropriate LB strategy or to stop the reporting after receiving the AI/ML INFORMATION RESPONSE (FFS on the name) message because it misses the items with the highest priority.
Proposal 5: RAN3 to discuss whether to introduce the characteristics priorities bitmap in the AI/ML INFORMATION REQUEST (FFS on the name) message to indicate the priority of the requested measurement items.
2.2 UE performance usage
From the RAN3#119bis-e meeting [3] there is the open issue reported below:
Discuss whether UE performance can be used as both input or feedback first. 
The above FFS comes from the discussion on the need to have an indication in the agreed new class 1 procedure to inform the requested node about whether the needed measurements need to be reported immediately or after a specific AI/ML action (e.g., handover event). To be specific, such indication should prevent the requested node from sending measurements immediately but only after UEs have been handed over to the requested node. 
We think that if the Report Characteristics IE in the AI/ML INFORMATION REQUEST (FFS on the name) message has the “Average UE Throughput DL” – “Average UE Throughput UL” – “Average Packet Delay” – “Average Packet Loss” bits set to 1, then it is obvious that such UE performance will be collected for those UEs that were actually handed over, and hence after the HO event only. In addition, introducing such kind of indication is contradicting with the agreement we had on the fact that procedures used for AI/ML purposes have to be data type agnostic. Moreover, we acknowledge that UE performance can be used as both input or feedback as per TR 37.817 (refer to §5.2.2.4), however, among the possible input data to the AI/ML model, the TR explicitly mentions “UE performance measurement at traffic offloaded neighbouring cell”, meaning that such UE performance needs to be collected after a traffic offload (i.e., a handover) happened. Therefore, we propose the following:
Proposal 6: RAN3 to agree that no explicit indication is needed in the AI/ML INFORMATION REQUEST (FFS on the name) message to indicate that UE performance needs to be reported after an inference-based action (e.g. handover event).
In the last RAN3 meeting the need for the timing configuration to be provided to the requested node for the UE performance feedback measurement reporting was acknowledged but no solutions were discussed, and the following was agreed [1], where some basic “ingredients” for the possible solutions to this problem were also listed:
 
The problem of how to signal to the reporting node time configurations for the UE Performance Feedback measurement reporting is acknowledged. 
Time configuration for UE Performance Feedback measurement reporting consists at least of:
     •	Time duration of the UE Performance Feedback measurement collection (the time duration starting at handover         			execution and including the last UE Performance Feedback report)
     •	Whether, within such time duration, measurements are reported periodically or one time
     •	In case of periodic reporting, the period of UE Performance Feedback measurements (whether existing of new IE)
Referring to Figure 1, from the agreements above, it can be seen that, in order for Node 2 (requested node) to provide Node 1 (requesting node) with the UE performance feedback associated to those UEs that have actually been handed over from Node 1 to Node 2 as a consequence of an inference-based LB action taken at Node 1 level, Node 2 needs to be properly “instructed” not only by listing the UE performance feedback metrics that Node 1 intends to monitor, but also indicating the timing configuration that Node 2 needs to apply for collecting and then reporting such UE performance feedback metrics.
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[bookmark: _Ref138684408]Figure 1 – Call flow for the inference-based LB action.
The collection of UE performance feedback measurements should be done within a measurement collection time window (refer to Figure 2) which is defined as follows:
· start time t1 of the measurement collection time window, which corresponds to the time instant at which the handover is successfully executed; for the determination of this time instant the reception of the RRCReconfigurationComplete message sent by the UE to the target NG-RAN node (Node 2) as part of the handover procedure can be considered.
· end time t2 of the measurement collection time window, which corresponds to the time interval from the start time t1 which is specified in the AI/ML INFORMATION REQUEST (FFS on the name) message as part of the UE performance feedback configuration sent by the source NG-RAN node (Node 1) or up to the UE-specific event in the target NG-RAN node (Node 2) (e.g., another handover, an RRC state change, etc.). Considering UE RRC state may change (from connected to inactive or idle) or UE is handed over to another Node before the end time t2 expires, the target NG-RAN node (Node 2) shall stop reporting UE performance feedback information to the source NG-RAN node (Node 1) in case such events happen.
Moreover, we think that the UE performance feedback reporting should be either one-time and periodic. By referring to Figure 2, for the first case, i.e., one-time reporting, the requested node should send the UE performance feedback at the end of the measurement collection time window, hence immediately after the measurement collection end time t2. While, for periodic reporting, the UE performance feedback could be sent multiple times within the measurement collection time window, each reporting being sent with periodicity Tfeed. We also think that the periodicity set for UE performance feedback reporting Tfeed – applicable only for the case of UE performance feedback periodic reporting – should also be different from the currently specified Reporting periodicity IE in the AI/ML INFORMATION REQUEST (FFS on the name) message: this because the Reporting periodicity IE above should apply in principle only to the measurement objects for which a prediction is requested, which might be needed to be reported more frequently than UE performance feedback. 
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[bookmark: _Ref138691283]Figure 2 – UE performance feedback measurement collection and reporting.
Based on the above we have the following proposals:
Proposal 7: Introduce a UE performance feedback measurement collection time window consisting of the following parameters:
· start time t1 of the measurement collection time window, which corresponds to the time instant at which the handover is successfully executed; for the determination of this time instant the reception of the RRCReconfigurationComplete message at the target NG-RAN node side can be considered
· end time t2 of the measurement collection time window, which corresponds to the time interval from the start time t1.
Proposal 8: RAN3 to agree that UE performance feedback measurement collection and reporting timing configuration (at least the measurement collection end time) is provided to the requested node within the AI/ML INFORMATION REQUEST (FFS on the name) message.
Proposal 8bis: RAN3 to agree that both one-time and periodic reporting options of UE performance feedback are supported. For the case of periodic reporting, introduce a new IE for the periodicity of UE performance feedback reporting occasions which is different from the currently specified Reporting periodicity IE within the AI/ML INFORMATION REQUEST (FFS on the name) message.
In the last RAN3 meeting there was a discussion on whether UE Performance Feedback metrics should also be reported in a flexible way, i.e., differentiated on a per-UE basis, to indicate which configured UE performance is required for the handed over UE, namely which of the Average UE Throughput DL, Average UE Throughput UL, Average Packet Delay, Average Packet Loss metrics should be reported for the concerned UE after being handed over as a consequence of an inference-based LB action. There were some proposals trying to address this issue, e.g., in [5] and [6]: to be specific, [5] proposed to introduce a UE feedback IE in the HANDOVER REQUEST message to indicate which configured UE performance is required for the handed over UE, in order for the target node to provide useless (not requested) feedback information also resulting in additional signalling overhead. In [6], instead, to achieve differentiation of reporting configurations for different UEs, it was proposed to add an event indication in the AI/ML INFORMATION REQUEST (FFS on the name) message which can be associated to a specific UE Performance Feedback reporting timing and reporting characteristics configuration. 
Eventually, RAN3 did not agree on a specific solution and the following was minuted in [1]:
It needs to be further discussed whether and how any further granularity needs to be introduced for the selection of measurements to be reported as part of the UE Performance Feedback.
Agreed new procedure is introduced to transfer different types of AI/ML data, including resource status prediction information, UE feedback information, etc. In [7], we also address a similar question: how to configure different prediction items with different requested prediction times? We propose to initiate multiple agreed new procedures, each procedure with a specific “requested prediction time” for the specific item.
In that same way, we can also initiate multiple agreed new procedures to configure different UEs with different performance feedback metrics. However, it should be noted that, different from transmission of prediction information, we have an agreement in the previous meeting that collecting feedback information requires the pair Measurement IDs (e.g., NG-RAN node1 Measurement ID and NG-RAN node2 Measurement ID) in the HANDOVER REQUEST message, to establish relationship with the AI/ML INFORMATION REQUEST (FFS on the name) message. Therefore, we think that initiating multiple procedures with different measurement IDs can solve the above problem without additional enhancements.
Proposal 9: In case different UEs need to be configured with different performance feedback metrics, multiple agreed new class1/2 procedures with different measurement IDs can be initiated, each procedure with a specific measurement ID for the specific UE performance feedback configuration.
2.3 Remaining issues
With the collected resource status information from the requested node itself and neighbour nodes, including the inference output for predicted resource occupation, the requesting node can use the trained AI/ML model to further inference the LB strategies. For example, the requesting node has foreseen that its own resource occupation will be heavy within a period of time. Then, for offloading purposes, the requesting node will choose a number of UEs and handover them to a neighbour node with predicted light load. 
However, since LB strategies are based on predictions which, by definition, are not absolutely accurate, the neighbour node should be able to deny the incoming handover aimed for offloading purposes. Thus, we think that the requesting node should, when using the handover procedure, indicate that this incoming handover is for inference-based LB purpose.
Proposal 10: RAN3 to discuss and agree that an incoming handover for the purpose of inference-based LB should be identifiable by the requested (target) node. 
Once the requested node is selected, the requesting node should inform the requested node of the time of handover before it starts. In our view, the requested node should be aware of the timestamp of the inference-based handover, in order to prepare for the handover resource timely.
Proposal 11: Requesting (source) node to inform the requested (target) node of the handover timestamp related to the inference-based handover.
In the following agreement that RAN3 reached in RAN3#119bis-e meeting there is an open point, see text highlighted in yellow:
Introduce the pair Measurement ID (e.g., NG-RAN node1 Measurement ID and NG-RAN node2 Measurement ID) in the HO request message, to establish relationship with the AI/ML INFORMATION REQUEST message. Any additional information to be added can be further discussed.
The above agreement is related to the details of the trigger indication in the HANDOVER REQUEST message to indicate that UE performance feedback is requested after HO completion. Even though we agreed that the pair of Measurement IDs in the HANDOVER REQUEST message is enough to relate the HANDOVER REQUEST message itself to the AI/ML INFORMATION REQUEST (FFS on the name) message, we think that both the handover timestamp and inference-based LB handover cause indication in the HANDOVER REQUEST message could be jointly used as an additional implicit trigger indication in the HANDOVER REQUEST message that UE performance feedback is requested after HO completion. Therefore, we propose:
Proposal 12: The handover timestamp and inference-based LB handover cause indication in the HANDOVER REQUEST message can be used jointly as additional implicit trigger indication that UE performance feedback is requested after HO completion.
The corresponding TP to TS 38.423 reflecting the above proposals is provided in Annex-1.
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Based on the discussion in this paper, we make the following proposals.
Proposal 1: RAN3 to agree that any measurement request optimization indicating whether the requested measurements can be reported in full or in part is not needed in Rel-18.
Proposal 1bis: RAN3 to agree that no explicit IE is needed in the AI/ML INFORMATION REQUEST (FFS on the name) message to indicate partial reporting is allowed or not (i.e. former Option 3).
Proposal 2: The list of measurements that will be successfully performed by the requested node is not needed in the AI/ML INFORMATION RESPONSE (FFS on the name) message.
Proposal 3: Introduce the failure cause per measurement to be indicated to the requesting node in the AI/ML INFORMATION RESPONSE (FFS on the name) message along with the set of failed measurements. Possible failure causes are:
· measurement not available with requested reporting periodicity
· measurement not available with the specific requested prediction time
· measurement not available with current combination of requested information
· measurement not supported with requested reporting periodicity
· measurement not supported with the specific requested prediction time
· measurement not supported with current combination of requested information

Proposal 4: RAN3 to discuss and agree on the introduction of timing information per failed measurement (whose failure cause is a “not available” type of failure) in the AI/ML INFORMATION RESPONSE (FFS on the name) message in order for the requesting node to determine when to request again the previously failed measurement. 
Proposal 5: RAN3 to discuss whether to introduce the characteristics priorities bitmap in the AI/ML INFORMATION REQUEST (FFS on the name) message to indicate the priority of the requested measurement items.
Proposal 6: RAN3 to agree that no explicit indication is needed in the AI/ML INFORMATION REQUEST (FFS on the name) message to indicate that UE performance needs to be reported after an inference-based action (e.g. handover event).
Proposal 7: Introduce a UE performance feedback measurement collection time window consisting of the following parameters:
· start time t1 of the measurement collection time window, which corresponds to the time instant at which the handover is successfully executed; for the determination of this time instant the reception of the RRCReconfigurationComplete message at the target NG-RAN node side can be considered
· end time t2 of the measurement collection time window, which corresponds to the time interval from the start time t1.
Proposal 8: RAN3 to agree that UE performance feedback measurement collection and reporting timing configuration (at least the measurement collection end time) is provided to the requested node within the AI/ML INFORMATION REQUEST (FFS on the name) message.
Proposal 8bis: RAN3 to agree that both one-time and periodic reporting options of UE performance feedback are supported. For the case of periodic reporting, introduce a new IE for the periodicity of UE performance feedback reporting occasions which is different from the currently specified Reporting periodicity IE within the AI/ML INFORMATION REQUEST (FFS on the name) message.
Proposal 9: In case different UEs need to be configured with different performance feedback metrics, multiple agreed new class1/2 procedures with different measurement IDs can be initiated, each procedure with a specific measurement ID for the specific UE performance feedback configuration.
Proposal 10: RAN3 to discuss and agree that an incoming handover for the purpose of inference-based LB should be identifiable by the requested (target) node. 
Proposal 11: Requesting (source) node to inform the requested (target) node of the handover timestamp related to the inference-based handover.
Proposal 12: The handover timestamp and inference-based LB handover cause indication in the HANDOVER REQUEST message can be used jointly as additional implicit trigger indication that UE performance feedback is requested after HO completion.
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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  AI/ML INFORMATION 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 


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
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8.2.1	Handover Preparation
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: _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.
If the Conditional Handover Information Request IE is contained in the HANDOVER REQUEST message, the target NG-RAN node shall consider that the request concerns a conditional handover and shall include the Conditional Handover Information Acknowledge IE in the HANDOVER REQUEST ACKNOWLEDGE message.
If the Target NG-RAN node UE XnAP ID IE is contained in the Conditional Handover Information Request IE included in the HANDOVER REQUEST message, then the target NG-RAN node shall remove the existing prepared conditional HO identified by the Target NG-RAN node UE XnAP ID IE and the Target Cell Global ID IE. It is up to the implementation of the target NG-RAN node when to remove the HO information.
Upon reception of the HANDOVER REQUEST ACKNOWLEDGE message, the source NG-RAN node shall stop the timer TXnRELOCprep and terminate the Handover Preparation procedure. If the procedure was initiated for an immediate handover, the source NG-RAN node shall start the timer TXnRELOCoverall. The source NG-RAN node is then defined to have a Prepared Handover for that Xn UE-associated signalling.
For each E-RAB ID IE included in the QoS Flow To Be Setup List IE in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, store the content of the IE in the UE context and use it for subsequent inter-system handover.
If the Masked IMEISV IE is contained in the HANDOVER REQUEST message the target NG-RAN node shall, if supported, use it to determine the characteristics of the UE for subsequent handling.
[bookmark: _Hlk513290830]At reception of the HANDOVER REQUEST message the target NG-RAN node shall prepare the configuration of the AS security relation between the UE and the target NG-RAN node by using the information in the UE Security Capabilities IE and the AS Security Information IE in the UE Context Information IE, as specified in TS 33.501 [28].
[bookmark: _Hlk513291162]Upon reception of the PDU Session Resource Setup List IE, contained in the HANDOVER REQUEST message, the target NG-RAN node shall behave the same as specified in TS 38.413 [5] for the PDU Session Resource Setup procedure. The target NG-RAN node shall report in the HANDOVER REQUEST ACKNOWLEDGE message the successful establishment of the result for all the requested PDU session resources. When the target NG-RAN node reports the unsuccessful establishment of a PDU session resource, the cause value should be precise enough to enable the source NG-RAN node to know the reason for the unsuccessful establishment.
[bookmark: _Hlk521508401]For each PDU session if the PDU Session Aggregate Maximum Bit Rate IE is included in the PDU Session Resources To Be Setup List IE contained in the HANDOVER REQUEST message, the target NG-RAN node shall store the received PDU Session Aggregate Maximum Bit Rate in the UE context and use it when enforcing traffic policing for Non-GBR QoS flows for the concerned UE as specified in TS 23.501 [7].
For each QoS flow for which the source NG-RAN node proposes to perform forwarding of downlink data, the source NG-RAN node shall include the DL Forwarding IE set to "DL forwarding proposed" within the Data Forwarding and Offloading Info from source NG-RAN node IE in the PDU Session Resources To Be Setup List IE in the HANDOVER REQUEST message. The source NG-RAN node shall include the DL Forwarding IE set to "DL forwarding proposed" for all the QoS flows mapped to a DRB, if it requests a DAPS handover for that DRB. 
For each PDU session for which the target NG-RAN node decides to admit the data forwarding for at least one QoS flow, the target NG-RAN node may include the PDU Session level DL data forwarding UP TNL Information IE within the Data Forwarding Info from target NG-RAN node IE in the PDU Session Resource Admitted Info IE contained in the PDU Session Resources Admitted List IE in the HANDOVER REQUEST ACKNOWLEDGE message.
For each QoS flow for which the source NG-RAN node has not yet received the SDAP end marker packet if QoS flow re-mapping happened before handover, the source NG-RAN node shall include the UL Forwarding Proposal IE within the Data Forwarding and Offloading Info from source NG-RAN node IE in the HANDOVER REQUEST message, and if the target NG-RAN node decides to admit uplink data forwarding for at least one QoS flow, the target NG-RAN node may include the PDU Session Level UL Data Forwarding UP TNL Information IE in the Data Forwarding Info from target NG-RAN node IE in the PDU Session Resources Admitted Item IE contained in the PDU Session Resources Admitted List IE in the HANDOVER REQUEST ACKNOWLEDGE message to indicate that it accepts the uplink data forwarding.
For each PDU session resource successfully setup at the target NG-RAN, the target NG-RAN node may allocate resources for additional Xn-U PDU session resource GTP-U tunnels, indicated in the Secondary Data Forwarding Info from target NG-RAN node List IE.
For each PDU session in the HANDOVER REQUEST message, if the Alternative QoS Parameters Set List IE is included in the GBR QoS Flow Information IE in the PDU Session Resources To Be Setup List IE, the target NG-RAN node may accept the setup of the involved QoS flow when notification control has been enabled if the requested QoS parameters set or at least one of the alternative QoS parameters sets can be fulfilled at the time of handover as specified in TS 23.501 [7]. In case the target NG-RAN node accepts the handover fulfilling one of the alternative QoS parameters it shall indicate the alternative QoS parameters set which it can currently fulfil in the Current QoS Parameters Set Index IE within the PDU Session Resources Admitted List IE of the HANDOVER REQUEST ACKNOWLEDGE message while setting the QoS parameters towards the UE according to the requested QoS parameters set as specified in TS 23.501 [7].
For each DRB for which the source NG-RAN node proposes to perform forwarding of downlink data, the source NG-RAN node shall include the DRB ID IE and the mapped QoS Flows List IE within the Source DRB to QoS Flow Mapping List IE contained in the PDU Session Resources To Be Setup List IE in the HANDOVER REQUEST message. The source NG-RAN node may include the QoS Flow Mapping Indication IE in the Source DRB to QoS Flow Mapping List IE to indicate that only the uplink or downlink QoS flow is mapped to the DRB. If the target NG-RAN node decides to use the same DRB configuration and to map the same QoS flows as the source NG-RAN node, the target NG-RAN node includes the DL Forwarding GTP Tunnel Endpoint IE within the Data Forwarding Response DRB List IE in the HANDOVER REQUEST ACKNOWLEDGE message to indicate that it accepts the proposed forwarding of downlink data for this DRB.
The target NG-RAN node may additionally include the Redundant DL Forwarding UP TNL Information IE if at least one of the QoS flow mapped to the DRB is eligible to the redundant transmission feature as indicated in the Redundant QoS Flow Indicator IE within the PDU Session Resource To Be Setup List IE received in the HANDOVER REQUEST message for the QoS flow.
If the HANDOVER REQUEST ACKNOWLEDGE message contains the UL Forwarding UP TNL Information IE for a given DRB in the Data Forwarding Response DRB List IE within Data Forwarding Info from target NG-RAN node IE in the PDU Session Resources Admitted List IE and the source NG-RAN node accepts the data forwarding proposed by the target NG-RAN node, the source NG-RAN node shall perform forwarding of uplink data for the DRB.
If the HANDOVER REQUEST includes PDU session resources for PDU sessions associated to S-NSSAIs not supported by target NG-RAN, the target NG-RAN node shall reject such PDU session resources. In this case, and if at least one PDU Session Resource To Be Setup Item IE is admitted, the target NG-RAN node shall send the HANDOVER REQUEST ACKNOWLEDGE message including the PDU Session Resources Not Admitted List IE listing corresponding PDU sessions rejected at the target NG-RAN.
If the Mobility Restriction List IE is
-	contained in the HANDOVER REQUEST message, the target NG-RAN node shall
-	store the information received in the Mobility Restriction List IE in the UE context;
-	use this information to determine a target for the UE during subsequent mobility action for which the NG-RAN node provides information about the target of the mobility action towards the UE, except when one of the PDU sessions has a particular ARP value (TS 23.501 [7]) in which case the information shall not apply;
-	use this information to select a proper SCG during dual connectivity operation.
-	use this information to select proper RNA(s) for the UE when moving the UE to RRC_INACTIVE.
-	not contained in the HANDOVER REQUEST message, the target NG-RAN node shall
-	consider that no roaming and no access restriction apply to the UE except for the PNI-NPN mobility as described in TS 23.501 [7].
The target NG-RAN node shall consider that roaming or access to CAG cells is only allowed if the Allowed PNI-NPN ID List IE is contained in the HANDOVER REQUEST message, as described in TS 23.501 [7].
If the Trace Activation IE is included in the HANDOVER REQUEST message the target NG-RAN node shall, if supported, initiate the requested trace function as specified in TS 32.422 [23].
If the Index to RAT/Frequency Selection Priority IE is contained in the HANDOVER REQUEST message, the target NG-RAN node shall store this information and use it as defined in TS 23.501 [7].
If the UE Context Reference at the S-NG-RAN IE is contained in the HANDOVER REQUEST message the target NG-RAN node may use it as specified in TS 37.340 [8]. In this case, the source NG-RAN node may expect the target NG-RAN node to include the UE Context Kept Indicator IE set to "True" in the HANDOVER REQUEST ACKNOWLEDGE message, which shall use this information as specified in TS 37.340 [8].
For each PDU session, if the Network Instance IE is included in the PDU Session Resource To Be Setup List IE and the Common Network Instance IE is not present, the target NG-RAN node shall, if supported, use it when selecting transport network resource as specified in TS 23.501 [7].
Redundant transmission:
-	For each PDU session, if the Redundant UL NG-U UP TNL Information at UPF IE is included in the PDU Session Resource To Be Setup List IE, the target NG-RAN node shall, if supported, use it as the uplink termination point for the user plane data for the redundant transmission for the concerned PDU session.
-	For each PDU session, if the Additional Redundant UL NG-U UP TNL Information at UPF List IE is included in the PDU Session Resource To Be Setup List IE, the target NG-RAN node shall, if supported, use them as the uplink termination points for the user plane data for the redundant transmission for the concerned PDU session.
-	For each PDU session, if the Redundant Common Network Instance IE is included in the PDU Session Resource To Be Setup List IE, the target NG-RAN node shall, if supported, use it when selecting transport network resource for the redundant transmission as specified in TS 23.501 [7].
-	For each PDU session, if the Redundant PDU Session Information IE is included in the PDU Session Resource To Be Setup List IE contained in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, store the received information in the UE context and set up the redundant user plane for the concerned PDU session, as specified in TS 23.501 [7]. If the PDU Session Pair ID IE is included in the Redundant PDU Session Information IE, the target NG-RAN node may store and use it to identify the paired PDU sessions.
If the TSC Traffic Characteristics IE is included in the QoS Flows To Be Setup List in the PDU Session Resource To Be Setup List IE, the target NG-RAN node shall, if supported, use it as specified in TS 23.501 [7].
For each PDU session, if the Common Network Instance IE is included in the PDU Session Resource To Be Setup List IE or in the Additional UL NG-U UP TNL Information at UPF List IE, or in the Additional Redundant UL NG-U UP TNL Information at UPF List IE, the target NG-RAN node shall, if supported, use it when selecting transport network resource for the concerned NG-U transport bearer as specified in TS 23.501 [7].
[bookmark: OLE_LINK148][bookmark: OLE_LINK149][bookmark: OLE_LINK150][bookmark: OLE_LINK151][bookmark: OLE_LINK152][bookmark: _Hlk509588533]For each PDU session for which the Security Indication IE is included in the PDU Session Resource To Be Setup List IE and the Integrity Protection Indication IE or Confidentiality Protection Indication IE is set to "required", the target NG-RAN node shall perform user plane integrity protection or ciphering, respectively. If the NG-RAN node is not able to perform the user plane integrity protection or ciphering, it shall reject the setup of the PDU Session Resources with an appropriate cause value.
[bookmark: _Hlk515110149]If the NG-RAN node is an ng-eNB, it shall reject all PDU sessions for which the Integrity Protection Indication IE is set to "required".
For each PDU session for which the Security Indication IE is included in the PDU Session Resource To Be Setup List IE and the Integrity Protection Indication IE or the Confidentiality Protection Indication IE is set to "preferred", the target NG-RAN node should, if supported, perform user plane integrity protection or ciphering, respectively and shall notify the SMF whether it succeeded the user plane integrity protection or ciphering or not for the concerned security policy.
[bookmark: _Hlk527985448][bookmark: _Hlk528050941][bookmark: _Hlk521361544][bookmark: _Hlk528069290][bookmark: _Hlk522727533][bookmark: _Hlk522727582]For each PDU session for which the Maximum Integrity Protected Data Rate IE is included in the Security Indication IE in the PDU Session Resources To Be Setup List IE, the NG-RAN node shall store the respective information and, if integrity protection is to be performed for the PDU session, it shall enforce the traffic corresponding to the received Maximum Integrity Protected Data Rate IE, for the concerned PDU session and concerned UE, as specified in TS 23.501 [7].
For each PDU session for which the Security Indication IE is included in the PDU Session Resource To Be Setup List IE and the Integrity Protection Indication IE or Confidentiality Protection Indication IE is set to "not needed", the target NG-RAN node shall not perform user plane integrity protection or ciphering, respectively, for the concerned PDU session.
For each PDU session, if the Additional UL NG-U UP TNL Information List IE is included in the PDU Session Resources To Be Setup List IE contained in the HANDOVER REQUEST message, the target NG-RAN node may forward the UP transport layer information to the target S-NG-RAN node as the uplink termination point for the user plane data for this PDU session split in different tunnel.
If the Location Reporting Information IE is included in the HANDOVER REQUEST message, then the target NG-RAN node should initiate the requested location reporting functionality as defined in TS 38.413 [5].
Upon reception of UE History Information IE in the HANDOVER REQUEST message, the target NG-RAN node shall collect the information defined as mandatory in the UE History Information IE and shall, if supported, collect the information defined as optional in the UE History Information IE, for as long as the UE stays in one of its cells, and store the collected information to be used for future handover preparations.
[bookmark: _Hlk43278967]If the Trace Activation IE is included in the HANDOVER REQUEST message which includes 
-	the MDT Activation IE set to "Immediate MDT and Trace", then the target NG-RAN node shall if supported, initiate the requested trace session and MDT session as described in TS 32.422 [23].
-	the MDT Activation IE set to "Immediate MDT Only" or "Logged MDT only", the target NG-RAN node shall, if supported, initiate the requested MDT session as described in TS 32.422 [23] and the target NG-RAN node shall ignore the Interfaces To Trace IE, and the Trace Depth IE.
-	the MDT Location Information IE, within the MDT Configuration IE, the target NG-RAN node shall, if supported, store this information and take it into account in the requested MDT session.
-	the MDT Activation IE set to "Immediate MDT Only" or "Logged MDT only", and if the Signalling based MDT PLMN List IE is included in the MDT Configuration IE, the target NG-RAN node may use it to propagate the MDT Configuration as described in TS 37.320 [43].
-	the Bluetooth Measurement Configuration IE, within the MDT Configuration IE, the target NG-RAN node shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [43].
-	the WLAN Measurement Configuration IE, within the MDT Configuration IE, the target NG-RAN node shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [43].
-	the Sensor Measurement Configuration IE, within the MDT Configuration IE, the target NG-RAN node shall take it into account for MDT Configuration as described in TS 37.320 [43].
-	the MDT Configuration IE and if the target NG-RAN node is a gNB receiving a MDT Configuration-EUTRA IE, or the target NG-RAN node is a ng-eNB receiving a MDT Configuration-NR IE, the target NG-RAN node shall store it as part of the UE context, and use it as described in TS 37.320 [43].
If the Management Based MDT PLMN List IE is contained in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, store the received information in the UE context, and use this information to allow subsequent selection of the UE for management based MDT defined in TS 32.422 [23].
If the HANDOVER REQUEST message includes the Management Based MDT PLMN List IE, the target NG-RAN node shall, if supported, store it in the UE context, and take it into account if it includes information regarding the PLMN serving the UE in the target NG-RAN node. 
If the Mobility Information IE is provided in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, store this information. The target NG-RAN shall, if supported, store the C-RNTI assigned at the source cell as received in the HANDOVER REQUEST message.
Upon reception of the UE History Information from the UE IE in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, store the collected information and use it for future handover preparations.
For each QoS flow which has been successfully established in the target NG-RAN node, if the QoS Monitoring Request IE was included in the QoS Flow Level QoS Parameters IE contained in the HANDOVER REQUEST message, the target NG-RAN node shall store this information, and shall, if supported, perform delay measurement and QoS monitoring, as specified in TS 23.501 [7]. If the QoS Monitoring Reporting Frequency IE was included in the QoS Flow Level QoS Parameters IE contained in the HANDOVER REQUEST message, the target NG-RAN node shall store this information, and shall, if supported, use it for RAN part delay reporting.
If the 5GC Mobility Restriction List Container IE is included in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, store this information in the UE context and use it as specified in TS 38.300 [9].
V2X:
-	If the NR V2X Services Authorized IE is included in the HANDOVER REQUEST message and it contains one or more IEs set to "authorized", the target NG-RAN node shall, if supported, consider that the UE is authorized for the relevant service(s).
-	If the LTE V2X Services Authorized IE is included in the HANDOVER REQUEST message and it contains one or more IEs set to "authorized", the target NG-RAN node shall, if supported, consider that the UE is authorized for the relevant service(s).
-	If the NR UE Sidelink Aggregate Maximum Bit Rate IE is included in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, use the received value for the concerned UE’s sidelink communication in network scheduled mode for NR V2X services.
-	If the LTE UE Sidelink Aggregate Maximum Bit Rate IE is included in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, use the received value for the concerned UE’s sidelink communication in network scheduled mode for LTE V2X services.
5G ProSe:
-	If the 5G ProSe Authorized IE is included in the HANDOVER REQUEST message and it contains one or more IEs set to "authorized", the target NG-RAN node shall, if supported, consider that the UE is authorized for the relevant service(s).
-	If the 5G ProSe UE PC5 Aggregate Maximum Bit Rate IE is included in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, use the received value for the concerned UE’s sidelink communication in network scheduled mode for 5G ProSe services.
- 	If the 5G ProSe PC5 QoS Parameters IE is included in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, use it as defined in TS 23.304 [48].
If the PC5 QoS Parameters IE is included in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, use it as defined in TS 23.287 [38].
If the DAPS Request Information IE is included for a given DRB in the HANDOVER REQUEST message, the target NG-RAN node shall consider that the request concerns a DAPS handover for that DRB, as described in TS 38.300 [9]. Accordingly, the target NG-RAN node shall include the DAPS Response Information IE in the HANDOVER REQUEST ACKNOWLEDGE message.
If the Maximum Number of CHO Preparations IE is included in the Conditional Handover Information Acknowledge IE contained in the HANDOVER REQUEST ACKNOWLEDGE message, then the source NG-RAN node should not prepare more candidate target cells for a CHO for the same UE towards the target NG-RAN node than the number indicated in the IE.
[bookmark: _Hlk36823579]If the Estimated Arrival Probability IE is contained in the Conditional Handover Information Request IE included in the HANDOVER REQUEST message, then the target NG-RAN node may use the information to allocate necessary resources for the incoming CHO.
If the IAB Node Indication IE is contained in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, consider that the handover is for an IAB node. In addition:
[bookmark: _Hlk98791575]-	If the No PDU Session Indication IE is contained in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, consider the UE as an IAB-node which does not have any PDU sessions activated, and ignore the PDU Session Resources To Be Setup List IE, and shall not take any action with respect to PDU session setup. Subsequently, the source NG-RAN node shall, if supported, ignore the PDU Session Resources Admitted To Be Added List IE in the HANDOVER REQUEST ACKNOWLEDGE message.
[bookmark: OLE_LINK5]If the UE Radio Capability ID IE is contained in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, store this information in the UE context and use it as defined in TS 23.501 [7] and TS 23.502 [13].
[bookmark: _Hlk85621190]If for a given QoS Flow the Source DL Forwarding IP Address IE is included within the Data Forwarding and Offloading Info from source NG-RAN node IE in the PDU Session Resources To Be Setup List IE contained in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, store this information and use it as part of its ACL functionality configuration actions, if such ACL functionality is deployed.
If the MBS Session Information List IE is contained in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, establish an NG-RAN MBS session resources context as specified in TS 23.247 [46] and TS 38.300 [9], if applicable.
If the HANDOVER REQUEST message includes the MBS Area Session ID IE, the target NG-RAN, if supported, shall use this information as an indication from which MBS Area Session ID the UE is handed over. For each MBS session for which the Active MBS Session Information IE is included in the MBS Session Information Item List IE, the target NG-RAN shall, if supported, use this information to setup respective MBS session resources. The target NG-RAN node shall, if supported, consider that the MBS sessions for which the Active MBS Session Information IE is not included are inactive.
If the HANDOVER REQUEST ACKNOWLEDGE message contains in the MBS Session Information Response List IE the MBS Data Forwarding Response Info IE that the source NG-RAN node shall use the information for forwarding MBS traffic to the target NG-RAN node.
If the MBS Session Associated Information List IE is included in the PDU Session Resources To Be Setup List IE in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, use the information contained in the Associated QoS Flows Information List IE as specified in TS 23.247 [46].
For each MRB indicated in the MBS Mapping and Data Forwarding Request Info from source NG-RAN node IE, the target NG-RAN node shall use the MRB ID IE and, if included, the MRB Progress Information IE which includes the highest PDCP SN of the packet which has already been delivered to the UE for the MRB, to decide whether to apply data forwarding for that MRB and to establish respective resources.
The source NG-RAN shall, for each MRB in the MBS Data Forwarding Response Info from target NG-RAN node IE in the HANDOVER REQUEST ACKNOWLEDGE message, start data forwarding to the indicated DL Forwarding UP TNL Information. If the MRB Progress Information IE is included the source NG-RAN node may use the information to determine when to stop data forwarding.
If the Time Synchronisation Assistance Information IE is contained in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, store this information in the UE context and use it as defined in TS 23.501 [7].
If the QMC Configuration Information IE is contained in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, take it into account for QoE measurements handling, as described in TS 38.300 [9].
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.
If the Intended Timestamp for Handover Execution IE is contained in the HANDOVER REQUEST message, the target NG-RAN node considers the time as the predicted time the UE accesses the target cell, and may use it for e.g. access parameter optimization.
**************** 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 prediction 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 or time interval to which the prediction of the information requested applies. The NG-RAN node2 shall take it into account when generating the requested predicted information.
If the Report Priorities Characteristics IE indicating the priority of the requested objects in the Report Characteristics IE is included, the NG-RAN node2 shall, if supported, provide the objects according to the Report Priorities Characteristics IE.
If the Measurement Collection End Time IE indicating the end time instant applicable to the collection of the requested objects in the Report Characteristics IE is included, the NG-RAN node2 shall, if supported, provide the objects up to the Measurement Collection End Time IE.
If the Measurement Collection Reporting Periodicity IE in the DATA ACQUISITION REQUEST is present, this indicates the periodicity for the reporting of periodic AI/ML related measurement information. The NG-RAN node2 shall report only once, unless otherwise requested within the Measurement Collection Reporting Periodicity IE.
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”.
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 an 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 >>>>>>>>>>>>>>>>>>>>
9.1.1.1	HANDOVER REQUEST
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
	
	–
	

	>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

	>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
	
	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
	
	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

	Intended Timestamp for Handover Execution
	O
	
	INTEGER (0..1000000, …)
	Expressed in units of 1 ms.
	–
	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	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

	Report Priorities Characteristics
	O
	
	BITSTRING
(SIZE(32))
	Indicates the reporting priority of the Report Characteristics.
	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 prediction objects. Also used as the averaging window length for all objects if supported.
	YES
	ignore

	
	
	
	
	
	
	

	CHOICE Requested Prediction Time
	M
	
	
	
	
	

	>Time Instant
	
	
	INTEGER (1..FFS,...)
	Instant time that the prediction is requested for.
	
	

	>Time Interval
	
	
	FFS
	Time window that the prediction is requested for.
	
	

	[bookmark: _Hlk140133879]Measurement Collection End Time 
	O
	
	FFS
	End time instant for UE feedback measurement collection
	
	

	Measurement Collection Reporting Periodicity
	O
	
	FFS
	Periodicity that can be used for reporting of requested measurement objects. Also used as the averaging window length for all objects if supported.
	
	



	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.
	–
	

	>>New time configuration (FFS on the name)
	O
	
	FFS
	A time configuration indication on when it will be possible to ask for those measurements that were not available to be provided in the current request
	–
	

	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.
	–
	

	>>>>New time configuration (FFS on the name)
	O
	
	FFS
	A time configuration indication on when it will be possible to ask for those measurements that were not available to be provided in the current request
	–
	

	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
	
	FFS
	It represents the actual measurement of the Energy Cost (FFS)
	
	



	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 a Data Acquisition Reporting context.

	NG-RAN node2 Measurement ID  (FFS on the name)
	M
	
	INTEGER (1..4095,...) 
	Together with NG-RAN node1 Measurement ID, identifies a Data Acquisition Reporting  context.



<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.3.2	Cause
The purpose of the Cause IE is to indicate the reason for a particular event for the XnAP protocol.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Cause Group
	M
	
	
	

	>Radio Network Layer
	
	
	
	

	>>Radio Network Layer Cause 
	M
	
	ENUMERATED
(
Cell not Available,
Handover Desirable for Radio Reasons,
Handover Target not Allowed,
Invalid AMF Set ID,
No Radio Resources Available in Target Cell,
Partial Handover,
Reduce Load in Serving Cell,
Resource Optimisation Handover,
Time Critical Handover,
TXnRELOCoverall Expiry,
TXnRELOCprep Expiry,
Unknown GUAMI ID,
Unknown Local NG-RAN node UE XnAP ID,
Inconsistent Remote NG-RAN node UE XnAP ID,
Encryption And/Or Integrity Protection Algorithms Not Supported,
Multiple PDU Session ID Instances,
Unknown PDU Session ID,
Unknown QoS Flow ID,
Multiple QoS Flow ID Instances,
Switch Off Ongoing,
Not supported 5QI value,
TXnDCoverall Expiry,
TXnDCprep Expiry,
Action Desirable for Radio Reasons,
Reduce Load,
Resource Optimisation,
Time Critical action,
Target not Allowed,
No Radio Resources Available,
Invalid QoS combination,
Encryption Algorithms Not Supported,
Procedure cancelled,
RRM purpose,
Improve User Bit Rate,
User Inactivity,
Radio Connection With UE Lost,
Failure in the Radio Interface Procedure,
Bearer Option not Supported,
UP integrity protection not possible, UP confidentiality protection not possible,
Resources not available for the slice(s),
UE Maximum integrity protected data rate reason,
CP Integrity Protection Failure,
UP Integrity Protection Failure,
Slice(s) not supported by NG-RAN,
MN Mobility,
SN Mobility,
Count reaches max value,
Unknown Old NG-RAN node UE XnAP ID,
PDCP Overload,
DRB ID not available,
Unspecified,
…,
UE Context ID not known, Non-relocation of context, CHO-CPC resources to be changed,
RSN not available for the UP,
NPN access denied,
Report Characteristics Empty, 
Existing Measurement ID, 
Measurement Temporarily not Available,
Measurement not Supported For The Object,
UE Power Saving,
Not existing NG-RAN node2 Measurement ID, Insufficient UE Capabilities, Normal Release,
Value out of allowed range, SCG activation deactivation failure, SCG deactivation failure due to data transmission, Handover Desirable for inference-based load balancing, Measurement not available with requested reporting periodicity, Measurement not available with the specific requested prediction time, Measurement not available with current combination of requested information, Measurement not supported with requested reporting periodicity, Measurement not supported with the specific requested prediction time, Measurement not supported with current combination of requested information)
	

	>Transport Layer
	
	
	
	

	>>Transport Layer Cause
	M
	
	ENUMERATED
(Transport Resource Unavailable,
Unspecified,
…)
	

	>Protocol
	
	
	
	

	>>Protocol Cause
	M
	
	ENUMERATED
(Transfer Syntax Error,
Abstract Syntax Error (Reject),
Abstract Syntax Error (Ignore and Notify),
Message not Compatible with Receiver State,
Semantic Error,
Abstract Syntax Error (Falsely Constructed Message), Unspecified, …)
	

	>Misc
	
	
	
	

	>>Miscellaneous Cause
	M
	
	ENUMERATED
(Control Processing Overload,
Hardware Failure,
O&M Intervention,
Not enough User Plane Processing Resources,
Unspecified, …)
	



The meaning of the different cause values is specified in the following table. In general, "not supported" cause values indicate that the related capability is missing. On the other hand, "not available" cause values indicate that the related capability is present, but insufficient resources were available to perform the requested action.
	Radio Network Layer cause
	Meaning

	Cell not Available
	The concerned cell is not available.

	Handover Desirable for Radio Reasons
	The reason for requesting handover is radio related.

	Handover Target not Allowed
	Handover to the indicated target cell is not allowed for the UE in question.

	Invalid AMF Set ID
	The target NG-RAN node doesn’t belong to the same AMF Set of the source NG-RAN node, i.e. NG handovers should be attempted instead.

	No Radio Resources Available in Target Cell
	The target cell doesn’t have sufficient radio resources available.

	Partial Handover
	Provides a reason for the handover cancellation. The target NG-RAN node did not admit all PDU Sessions included in the HANDOVER REQUEST and the source NG-RAN node estimated service continuity for the UE would be better by not proceeding with handover towards this particular target NG-RAN node.

	Reduce Load in Serving Cell
	Load in serving cell needs to be reduced. When applied to handover preparation, it indicates the handover is triggered due to load balancing.

	Resource Optimisation Handover
	The reason for requesting handover is to improve the load distribution with the neighbour cells.

	Value out of allowed range
	The action failed because the proposed Handover Trigger parameter change in the NG-RAN node2 Proposed Mobility Parameters IE is too low or too high.

	Time Critical Handover
	Handover is requested for time critical reason i.e. this cause value is reserved to represent all critical cases where the connection is likely to be dropped if handover is not performed.

	TXnRELOCoverall Expiry
	The reason for the action is expiry of timer TXnRELOCoverall.

	TXnRELOCprep Expiry
	Handover Preparation procedure is cancelled when timer TXnRELOCprep expires.

	Unknown GUAMI ID
	The target NG-RAN node belongs to the same AMF Set of the source NG-RAN node and recognizes the AMF Set ID. However, the GUAMI value is unknown to the target NG-RAN node.

	Unknown Local NG-RAN node UE XnAP ID 
	The action failed because the receiving NG-RAN node does not recognise the local NG-RAN node UE XnAP ID.

	Inconsistent Remote NG-RAN node UE XnAP ID
	The action failed because the receiving NG-RAN node considers that the received remote NG-RAN node UE XnAP ID is inconsistent..

	Encryption And/Or Integrity Protection Algorithms Not Supported
	The target NG-RAN node is unable to support any of the encryption and/or integrity protection algorithms supported by the UE.

	Multiple PDU Session ID Instances
	The action failed because multiple instances of the same PDU Session had been provided to the NG-RAN node.

	Unknown PDU Session ID
	The action failed because the PDU Session ID is unknown in the NG-RAN node.

	Unknown QoS Flow ID
	The action failed because the QoS Flow ID is unknown in the NG-RAN node.

	Multiple QoS Flow ID Instances
	The action failed because multiple instances of the same QoS flow had been provided to the NG-RAN node.

	Switch Off Ongoing
	The reason for the action is an ongoing switch off i.e. the concerned cell will be switched off after offloading and not be available. It aides the receiving NG-RAN node in taking subsequent actions, e.g. selecting the target cell for subsequent handovers. 

	Not supported 5QI value
	The action failed because the requested 5QI is not supported.

	TXnDCoverall Expiry
	The reason for the action is expiry of timer TXnDCoverall.

	TXnDCprep Expiry
	The reason for the action is expiry of timer TXnDCprep

	Action Desirable for Radio Reasons
	The reason for requesting the action is radio related.
In the current version of this specification applicable for Dual Connectivity only.

	Reduce Load
	Load in the cell(group) served by the requesting node needs to be reduced.
In the current version of this specification applicable for Dual Connectivity only.

	Resource Optimisation
	The reason for requesting this action is to improve the load distribution with the neighbour cells.
In the current version of this specification applicable for Dual Connectivity only.

	Time Critical action
	The action is requested for time critical reason i.e. this cause value is reserved to represent all critical cases where radio resources are likely to be dropped if the requested action is not performed.
In the current version of this specification applicable for Dual Connectivity only.

	Target not Allowed
	Requested action towards the indicated target cell is not allowed for the UE in question.
In the current version of this specification applicable for Dual Connectivity only.

	No Radio Resources Available
	The cell(s) in the requested node don’t have sufficient radio resources available.
In the current version of this specification applicable for Dual Connectivity only.

	Invalid QoS combination
	The action was failed because of invalid QoS combination.
In the current version of this specification applicable for Dual Connectivity only.

	Encryption Algorithms Not Supported
	The requested NG-RAN node is unable to support any of the encryption algorithms supported by the UE.
In the current version of this specification applicable for Dual Connectivity only.

	Procedure cancelled
	The sending node cancelled the procedure due to other urgent actions to be performed.
In the current version of this specification applicable for Dual Connectivity only.

	RRM purpose
	The procedure is initiated due to node internal RRM purposes.
In the current version of this specification applicable for Dual Connectivity only.

	Improve User Bit Rate
	The reason for requesting this action is to improve the user bit rate.
In the current version of this specification applicable for Dual Connectivity only.

	User Inactivity
	The action is requested due to user inactivity on all PDU Sessions. The action may be performed on several levels: 
-	on UE Context level, if NG is requested to be released in order to optimise the radio resources; or S-NG-RAN node didn’t see activity on the PDU session recently.
-	on PDU Session Resource or DRB or QoS flow level, e.g. if Activity Notification indicate lack of activity
In the current version of this specification applicable for Dual Connectivity only.

	Radio Connection With UE Lost
	The action is requested due to losing the radio connection to the UE.
In the current version of this specification applicable for Dual Connectivity only.

	Failure in the Radio Interface Procedure
	Radio interface procedure has failed.
In the current version of this specification applicable for Dual Connectivity only.

	Bearer Option not Supported
	The requested bearer option is not supported by the sending node.
In the current version of this specification applicable for Dual Connectivity only.

	UP integrity protection not possible
	The PDU session cannot be accepted according to the required user plane integrity protection policy.

	UP confidentiality protection not possible
	The PDU session cannot be accepted according to the required user plane confidentiality protection policy.

	Resources not available for the slice(s)
	The requested resources are not available for the slice(s).

	UE Maximum integrity protected data rate reason
	The request is not accepted in order to comply with the maximum data rate for integrity protection supported by the UE.

	CP Integrity Protection Failure
	The request is not accepted due to failed control plane integrity protection. 

	UP Integrity Protection Failure
	The procedure is initiated because the SN (hosting node) detected an Integrity Protection failure in the UL PDU coming from the MN. 

	Slice(s) not supported by NG-RAN
	The failure is due to slice(s) not supported by the NG-RAN node.

	MN Mobility
	The procedure is initiated due to relocation of the M-NG-RAN node UE context.

	SN Mobility
	The procedure is initiated due to relocation of the S-NG-RAN node UE context.

	Count reaches max value,
	Indicates the PDCP COUNT for UL or DL reached the max value and the bearer may be released.

	Unknown Old NG-RAN node UE XnAP ID
	The action failed because the Old NG-RAN node UE XnAP ID or the S-NG-RAN node UE XnAP ID is unknown. 

	PDCP Overload
	The procedure is initiated due to PDCP resource limitation.

	DRB ID not available
	The action failed because the M-NG-RAN node is not able to provide additional DRB IDs to the S-NG-RAN node.

	Unspecified
	Sent for radio network layer cause when none of the specified cause values applies.

	UE Context ID not known
	The context retrieval procedure cannot be performed because the UE context cannot be identified.

	Non-relocation of context
	The context retrieval procedure is not performed because the old RAN node has decided not to relocate the UE context.

	CHO-CPC resources to be changed
	The prepared resources for CHO or CPC for a UE are to be changed.

	RSN not available for the UP
	The redundant user plane resources are not available.

	NPN Access denied
	Access denied, or release is required, due to NPN reasons.

	Report Characteristics Empty
	The action failed because there is no measurement object in the report characteristics.

	Existing Measurement ID
	The action failed because the measurement ID is already used.

	Measurement Temporarily not Available
	The NG-RAN node can temporarily not provide the requested measurement object.

	Measurement not Supported For The Object
	At least one of the concerned object(s) does not support the requested measurement.

	UE Power Saving
	The procedure is initiated to accommodate the preference indicated by UE to release the S-NG-RAN node for UE power saving purpose.

	Not existing NG-RAN node2 Measurement ID
	The action failed because the NG-RAN node2 Measurement ID is not used.

	Insufficient UE Capabilities
	The procedure can’t proceed due to insufficient UE capabilities.

	Normal Release
	The release is due to normal reasons.

	SCG activation deactivation failure
	The action failed due to rejection of the SCG activation deactivation request.

	SCG deactivation failure due to data transmission
	The SCG deactivation failure due to ongoing or arriving data transmission.

	Handover Desirable for inference-based load balancing
	The reason for requesting this action is inference-based load balancing strategies.

	Measurement not available with requested reporting periodicity
	The measurement is not available by the NG-RAN node and/or for the specific cell with the requested reporting periodicity.

	Measurement not available with the specific requested prediction time
	The measurement is not available by the NG-RAN node and/or for the specific cell with the specific requested prediction time.

	Measurement not available with current combination of requested information
	The measurement is not available by the NG-RAN node and/or for the specific cell with the requested combination of requested information.

	Measurement not supported with requested reporting periodicity
	The measurement is not supported by the NG-RAN node and/or for the specific cell with the requested reporting periodicity.

	Measurement not supported with the specific requested prediction time
	The measurement is not supported by the NG-RAN node and/or for the specific cell with the specific requested prediction time.

	Measurement not supported with current combination of requested information
	The measurement is not supported by the NG-RAN node and/or for the specific cell with the requested combination of requested information.
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