[bookmark: _Toc193024528]3GPP TSG-RAN WG3 Meeting #123	R3-240608
[bookmark: _Hlk103953190]Athens, Greece, 26th Feb – 1st Mar, 2024

Title: 	Open issues from Rel-18 RAN AI/ML
Source: 	Huawei, Deutsche Telekom
Agenda item:	9.1.3.1
Document Type:	Discussion and decision
1. Introduction
In last RAN3#122 meeting the Rel-18 “AI/ML for NG-RAN” Work Item was declared completed by RAN3, however there are some aspects that are still open and for which RAN3 should strive to reach an agreement.
Firstly, in the context of the inference-based Load Balancing (LB) use case discussions RAN3 agreed to introduce support for the partial reporting over the Xn interface in the agreed new class 1/2 procedures, i.e., Data Collection Reporting Initiation and Data Collection Reporting, at the relevant agreements are listed below [1][2][3][4]:
Agreements from RAN3#119bis-e
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.
Agreements from RAN3#120
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.

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,”
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.
Agreements from RAN3#121
The addition of a Partial Reporting Indication in the Data Collection Request message is not pursued in Rel18 
Agree to introduce cause value(s) indicating failures due to timing issues. Further discussions are needed on which timing issues to address.
Introduction of cause values indicating failures due to combination of requested information is not pursued in Rel18.
Agreements from RAN3#122
No consensus on the cause value due to timing issues in R18.
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]From the above list of agreements it is worth noting that, for the actual support of the partial reporting over Xn, RAN3 needs to agree on the failure causes to be indicated in the DATA COLLECTION RESPONSE message along with the set of measurements that failed to be performed by the reporting NG-RAN node, also closing the discussion on whether the list of measurements that will be successfully performed by the reporting NG-RAN node needs to be introduced in the DATA COLLECTION RESPONSE message as well.
Another important aspect for which RAN3 spent some time discussing without reaching clear agreements in Rel-18 is related to the validity time of AI/ML predictions. In the rest of this paper we will analyze this issue and provide corresponding proposals for the “validity time” definition and usage within the new agreed class 1/2 procedures of Data Collection Reporting Initiation and Data Collection Reporting.
We also provide a Rel-18 XnAP draftCR mirroring our proposals for the above two open issues, which can be found in the Annex of this paper.
2. Discussion
2.1 Partial reporting
The support of partial reporting in the agreed new class 1/2 procedures (Data Collection Reporting Initiation and Data Collection Reporting) helps the requesting node to obtain data for AI/ML purposes even in the case where only a subset of the requested measurements can be performed by the reporting NG-RAN node. One of the left issues discussed since RAN3#119bis-e meeting concerns the introduction in the DATA COLLECTION RESPONSE message (commonly known as AI/ML INFORMATION RESPONSE at that time) of the list of measurements that will be successfully performed by the reporting NG-RAN node – see highlighted text in yellow reported below [1]:
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 NG-RAN node: since we already agreed that the reporting NG-RAN node will provide the set of failed measurements, then the requesting NG-RAN node can deduce the measurements that will be performed by the reporting NG-RAN node – and reported in the DATA COLLECTION UPDATE message – by simply comparing the set of measurements initially requested in the DATA COLLECTION REQUEST message with the set of failed measurements reported in the DATA COLLECTION RESPONSE message. Therefore, based on the above, we propose the following:
Proposal 1: The list of measurements that will be successfully performed by the reporting NG-RAN node is not needed to be sent within the DATA COLLECTION RESPONSE message.
In RAN3#119bis-e RAN3 agreed to indicate in the DATA COLLECTION RESPONSE message the set of measurements that failed to be performed by the reporting NG-RAN node, so as to notify the requesting NG-RAN node of the partial reporting results. In addition to this, RAN3 also discussed about the possible failure causes that could help the requesting NG-RAN node to understand why these measurements failed to be performed, but no consensus was reached. The issue was discussed in several past RAN3 meetings, but eventually it was not possible to reach an agreement [4]:
No consensus on the cause value due to timing issues in R18.
The above statement refers to the discussion on the cause values for failed measurements due to timing issues, i.e., the only cause values that are considered in Rel-18 as per the RAN3 agreement from RAN3#121 [3]:
Agree to introduce cause value(s) indicating failures due to timing issues. Further discussions are needed on which timing issues to address.
Introduction of cause values indicating failures due to combination of requested information is not pursued in Rel18.
There is an open issue on which actual timing issues to address and to encode as corresponding cause values – see highlighted text in cyan above.
In [5] it was proposed to introduce the following failure causes in the AI/ML INFORMATION RESPONSE (FFS on the name) message – the former name of the current DATA COLLECTION RESPONSE 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 NG-RAN 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. In light of the agreement from RAN3#121 [3] that 
Introduction of cause values indicating failures due to combination of requested information is not pursued in Rel18.
and also 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 configured “requested prediction time” as indicated in the DATA COLLECTION REQUEST message.
Moreover, in [6], it was proposed to have less granularity in the failure causes to reduce the complexity, grouping all the failure causes related to “requested reporting periodicity” and “requested prediction time” under a common slogan, i.e., “requested reporting configuration”, which can be associated to either a measurement not supported or a measurement temporarily not available. We think that such proposal could work in case of one-time reporting, where there is no “reporting periodicity” set in the DATA COLLECTION REQUEST message, hence it is implicit that the failure causes proposed in [6] refer to the “requested prediction time” only.
But for the periodic reporting we think it would be better to separately indicate the possible sources of issue, i.e., either the “reporting periodicity” or the “requested prediction time”, also considering that for predictions to be reported periodically RAN3 agreed that the “requested prediction time” for a certain prediction conveyed within a certain DATA COLLECTION UPDATE message is determined by means of the “reporting periodicity” [3]:
The prediction in each DATA COLLECTION UPDATE message is generated at a requested prediction time by shifting by the existing reporting periodicity.
Otherwise the requesting NG-RAN node will not have means to understand whether an issue preventing the periodic reporting from the reporting NG-RAN node is due to not supported/not available “requested prediction time” (which is a function of the “reporting periodicity”) or “reporting periodicity” itself. The only way to do that is by «trial-and-error» where the requesting NG-RAN node initiates multiple, parallel Data Collection Reporting Initiation procedures, each configured with one-time reporting and with a certain “requested prediction time”: if the reporting NG-RAN node is able to report at each “requested prediction time”, it means that the issue is in the “reporting periodicity” being used for the periodic reporting.
Based on the above, and aiming at a unified behavior regardless of the reporting options (one-time or periodic), we propose the following:
[bookmark: _Hlk140142090]Proposal 2: Introduce the failure cause per measurement to be indicated to the requesting NG-RAN node in the DATA COLLECTION RESPONSE message along with the set of failed measurements. Possible failure causes are:
· measurement not available with requested reporting periodicity
· measurement not available with the configured requested prediction time
· measurement not supported with requested reporting periodicity
· measurement not supported with the configured requested prediction time.

Moreover, if a certain measurement that is needed by the requesting NG-RAN 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 reporting NG-RAN node’s current configuration (e.g., for the case of “measurement not available with requested reporting periodicity”) 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 NG-RAN 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 3: RAN3 to discuss and agree on the introduction of timing information for failed measurements whose failure cause is a “not available” type of failure in the DATA COLLECTION RESPONSE message in order for the requesting NG-RAN node to determine when to request again the previously failed measurements.
2.2 Validity time of AI/ML predictions
The latest occasion where the “validity time” of AI/ML predictions was discussed dates back to RAN3#119bis-e, and some draft FFS are copied below from the RAN AI/ML Stage 2 SoD in [7] – see text highlighted in yellow:
To be continued:
FFS whether the Requested Prediction time consists of a time interval.
FFS whether validity time needs to be defined, e.g. as follows:
Validity time: time period within which the requested prediction information in the AI/ML INFORMATION UPDATE (FFS on the name) is considered valid
We think that RAN3 should discuss and agree on the definition of the “validity time” of the prediction information, whose graphical representation is reported in Figure 1 as τ for the case of one-time reporting and the “requested prediction time” is configured as the time instant in the future t1.
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[bookmark: _Ref138320519][bookmark: _Ref145686363]Figure 1 - "Validity time" of the prediction information (one-time reporting case).
By referring to Figure 1, in our view the “validity time” of the prediction information is an information optionally provided along with the prediction which indicates to the requesting node that it is allowed to use the prediction received at time t2 and beyond (i.e., until t2 + τ ); if the reporting node does not provide the “validity time” τ of the prediction along with the prediction itself, then it means that the prediction information is only valid (and hence needs to be used) at the time the prediction is received by the requesting node (i.e., at the time instant t2). By providing the “validity time” of the prediction information the requesting node can potentially use the prediction information over a longer period of time, not only at the time instant t2 when the prediction is received. The “validity time” of the prediction is determined by the reporting node (i.e., by the node that makes inferences) and hence it is conveyed in the DATA COLLECTION UPDATE message. Therefore, we propose: 
Proposal 4: RAN3 to agree on the definition of “validity time” as the time period within which the requested prediction information is considered valid for being used by the requesting NG-RAN node. 
Proposal 5: In case of one-time reporting, the “validity time” of the prediction information is optionally conveyed in the DATA COLLECTION UPDATE message along with the prediction information.
For the periodic reporting we need to discuss the relation between “reporting periodicity” and “validity time” of the prediction information in the following two cases – refer to Figure 2 for a graphical representation of these cases, where the “requested prediction time” is configured as the time instant in the future t1:
· Case 1: The “reporting periodicity” (e.g., 60s) is shorter than the “validity time” (e.g., 120s) of the prediction information, refer to the left part of Figure 2. In this case, the prediction information can be considered as valid by default and used within the whole time period T, i.e., until the next DATA COLLECTION UPDATE message carrying a new prediction is received. Hence the “validity time” is not needed to be signalled by the reporting node in the DATA COLLECTION UPDATE message along with the prediction information.
· Case 2: The “reporting periodicity” (e.g., 60s) is greater than the “validity time” (e.g., 30s) of the prediction information, refer to the right part of Figure 2. To address this scenario, we think that the same behavior as in the one-time reporting applies, i.e., the “validity time” of the (n+1)th prediction information (n = 0, 1, …, N) can be optionally signalled by the reporting node in the (n+1)th DATA COLLECTION UPDATE message along with the prediction information to allow the requesting node to keep on using the prediction information also beyond the time instant (t2+nT) where it received the prediction itself.
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[bookmark: _Ref138326149]Figure 2 - Relation between "validity time" and "reporting periodicity" of the prediction information.
Based on the analysis above we propose the following:
Proposal 6: In case of periodic reporting, if the “reporting periodicity” is greater than the “validity time” of the prediction information, the same behaviour of the one-time reporting applies, i.e., the “validity time” can be optionally conveyed in the DATA COLLECTION UPDATE message along with the prediction information.
Proposal 6bis: In case of periodic reporting, if the “reporting periodicity” is shorter than the “validity time” of the prediction information, the “validity time” is not needed to be signalled along with the prediction information.

A Rel-18 XnAP draftCR based on the above proposals can be found in the Annex of this paper. 
[bookmark: _Toc423020296][bookmark: _Toc423019950][bookmark: _Toc423020279]3. Conclusion
Based on the discussion in this paper, we make the following proposals.
Proposal 1: The list of measurements that will be successfully performed by the reporting NG-RAN node is not needed to be sent within the DATA COLLECTION RESPONSE message.
Proposal 2: Introduce the failure cause per measurement to be indicated to the requesting NG-RAN node in the DATA COLLECTION RESPONSE message along with the set of failed measurements. Possible failure causes are:
· measurement not available with requested reporting periodicity
· measurement not available with the configured requested prediction time
· measurement not supported with requested reporting periodicity
· measurement not supported with the configured requested prediction time.
Proposal 3: RAN3 to discuss and agree on the introduction of timing information for failed measurements whose failure cause is a “not available” type of failure in the DATA COLLECTION RESPONSE message in order for the requesting NG-RAN node to determine when to request again the previously failed measurements. 
Proposal 4: RAN3 to agree on the definition of “validity time” as the time period within which the requested prediction information is considered valid for being used by the requesting NG-RAN node. 
Proposal 5: In case of one-time reporting, the “validity time” of the prediction information is optionally conveyed in the DATA COLLECTION UPDATE message along with the prediction information.
Proposal 6: In case of periodic reporting, if the “reporting periodicity” is greater than the “validity time” of the prediction information, the same behaviour of the one-time reporting applies, i.e., the “validity time” can be optionally conveyed in the DATA COLLECTION UPDATE message along with the prediction information.
Proposal 6bis: In case of periodic reporting, if the “reporting periodicity” is shorter than the “validity time” of the prediction information, the “validity time” is not needed to be signalled along with the prediction information.

A Rel-18 XnAP draftCR based on the above proposals can be found in the Annex of this paper. 
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[bookmark: _Toc155959887][bookmark: _Toc155959888]9.1.3.27	DATA COLLECTION RESPONSE
This message is sent by NG-RAN node2 to NG-RAN node1 to indicate that the requested 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
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

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

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

	>Node Measurement Initiation Result Item
	
	1 .. <maxFailedMeasPerNode>
	
	
	–
	

	>>Node 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, Second Bit = Average UE Throughput DL,
Third Bit = Average UE Throughput UL,
Fourth Bit = Average Packet Delay,
Fifth Bit = Average Packet Loss DL,
Sixth Bit = Measured UE Trajectory.
Other bits are ignored by the NG-RAN node1.
	–
	

	>>Cause
	M
	
	9.2.3.2
	Failure cause for measurement objects for which the measurement cannot be initiated.
	–
	

	[bookmark: _Hlk157156077]>>Waiting Time For Requesting Failed Measurements Objects
	O
	
	[bookmark: _Hlk157156018]INTEGER (1..120,…)
	Time configuration indication in seconds on when it will be possible to request for those measurements that were not available to be provided in the current request. 
	
	

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

	>Cell Measurement Initiation Result Item
	[bookmark: _GoBack]
	1 .. <maxnoofCellsinNG-RANnode>
	
	
	–
	

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

	>>Cell 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.
	–
	

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

	>>>>Cell 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.

Other bits are ignored by the NG-RAN node1.
	–
	

	>>>>Cause
	M
	
	9.2.3.2
	Failure cause for measurement objects for which the measurement cannot be initiated.
	–
	

	>>>>Waiting Time For Requesting Failed Measurements Objects
	O
	
	INTEGER (1..120,…)
	Time configuration indication in seconds on when it will be possible to request for those measurements that were not available to be provided in the current request.
	
	

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore


NEXT CHANGE
9.1.3.29	DATA COLLECTION UPDATE
This message is sent by NG-RAN node2 to NG-RAN node1 to report the requested 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
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

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

	Cell Measurement Result for Data Collection
	
	0..1
	
	
	YES
	ignore

	>Cell Info Result for Data Collection Item
	
	1 .. < maxnoofCellsinNG-RANnode >
	
	
	–
	

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

	>>Predicted Radio Resource Status
	O
	
	Radio Resource Status
9.2.2.50
	The IE only includes the SSB Area Radio Resource Status List IE, excluding the DL scheduling PDCCH CCE usage IE and UL scheduling PDCCH CCE usage IE.
	–
	

	>>Predicted Number of Active UEs
	O
	
	Number of Active UEs
9.2.2.62
	
	–
	

	>>Predicted RRC Connections
	O
	
	RRC Connections
9.2.2.56
	
	–
	

	>>Validity Time
	O
	
	INTEGER (1..10000,…)
	Time period in milliseconds within which the requested prediction information is considered valid by NG-RAN node2.
	
	

	UE Associated Info Result List
	
	0..1
	
	
	YES
	ignore

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

	>>UE Assistant Identifier
	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
	
	9.2.3.179
	
	–
	

	>>Measured UE Trajectory
	O
	
	9.2.3.182
	It contains information about cells that a UE has connected to.
	–
	

	Energy Cost
	O
	
	INTEGER (0..10000,…)
	The node level measured Energy Consumption index.
Value 0 indicates the minimum measured Energy Consumption and 10000 indicates the maximum measured Energy Consumption.
	YES
	ignore


NEXT CHANGE
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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, SSB not Available, LTM Triggered, Measurement not available with requested reporting periodicity, Measurement not available with the configured requested prediction time, Measurement not supported with requested reporting periodicity, Measurement not supported with the configured requested prediction time.)
	

	>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.

	<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>

	LTM Triggered
	The release is due to that LTM is triggered in M-NG-RAN node.

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

	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 configured requested prediction time
	The measurement is not supported by the NG-RAN node and/or for the specific cell with the configured requested prediction time.
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-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
-- C

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
Cause ::= CHOICE {
	radioNetwork		CauseRadioNetworkLayer,
	transport			CauseTransportLayer,
	protocol			CauseProtocol,
	misc				CauseMisc,
	choice-extension	ProtocolIE-Single-Container { {Cause-ExtIEs} }
}

Cause-ExtIEs XNAP-PROTOCOL-IES ::= {
	...
}

CauseRadioNetworkLayer ::= 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,
	not-used-causes-value-1,
	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-max-IP-data-rate-reason,
	cP-integrity-protection-failure,
	uP-integrity-protection-failure,
	slice-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-tobechanged,
	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,
[bookmark: _Hlk53047934]	unknown-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,
	ssb-not-available,
	lTM-triggered,
	measurement-temporarily-not-available-with-requested-reporting-periodicity,
	measurement-temporarily-not-available-with-configured-requested-prediction-time,
	measurement-not-supported-with-requested-reporting-periodicity,
	measurement-not-supported-with-configured-requested-prediction-time
}

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>

CellMeasurementResultForDataCollection ::= SEQUENCE (SIZE(1..maxnoofCellsinNG-RANnode)) OF CellInfoResultForDataCollection-Item

CellInfoResultForDataCollection-Item ::= SEQUENCE {
	cellID											GlobalCell-ID,
	predictedRadioResourceStatus					RadioResourceStatus					OPTIONAL,
	predictedNumberofActiveUEs						NumberofActiveUEs					OPTIONAL,
	predictedRRCConnections							RRCConnections						OPTIONAL,
	validityTime									ValidityTime						OPTIONAL,
	iE-Extensions									ProtocolExtensionContainer { {CellInfoResultForDataCollection-Item-ExtIEs} }	OPTIONAL,
	...
}
CellInfoResultForDataCollection-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
[bookmark: _Hlk148727374]CellMeasurementFailureCause-List ::= SEQUENCE (SIZE(1..maxFailedCellMeasObjects)) OF CellMeasurementFailureCause-Item

CellMeasurementFailureCause-Item ::= SEQUENCE {
	cellmeasurementFailedReportCharacteristics		BIT STRING(SIZE(128)),
	cause										Cause,
	waitingTimeForRequestingFailedMeasurementsObjects	WaitingTimeForRequestingFailedMeasurementsObjects,
	iE-Extensions								ProtocolExtensionContainer { { CellMeasurementFailureCause-Item-ExtIEs} } OPTIONAL,
	...
}

CellMeasurementFailureCause-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>

-- N

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>

NodeMeasurementInitiationResult-Item ::= SEQUENCE {
	nodemeasurementFailedReportCharacteristics		BIT STRING(SIZE(128)),
	cause											Cause,
	waitingTimeForRequestingFailedMeasurementsObjects	WaitingTimeForRequestingFailedMeasurementsObjects,
	iE-Extensions									ProtocolExtensionContainer { { NodeMeasurementInitiationResult-Item-ExtIEs} } OPTIONAL,
	...
}

NodeMeasurementInitiationResult-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
WaitingTimeForRequestingFailedMeasurementsObjects  ::= INTEGER (1..120, ...)

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>

-- V

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>

VolumeTimedReport-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

ValidityTime ::= INTEGER (1..10000, ...)
CHANGES END
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