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1	Introduction
[bookmark: _Hlk85061506]In the last meeting, the need for MDT Enhancements for the data collection process was brought up and some companies proposed that model training and model inference input data should be consecutive, even though the exact meaning and the methods to achieve consecutiveness was different in the different contributions. [1] proposed to enhance the current MDT mechanism to support continuous AI/ML data collection by introducing a new indication in the Logged MDT configuration to log UE data from all RRC states. [2] proposed to support continuous MDT tracing for a given UE and across RRC states by allowing a UE to be selected both for Immediate MDT and for Logged MDT reporting. Doing so, would allow the same UE to collect measurements from the network when it moves between RRC Idle, RRC Inactive and RRC Connected states and therefore data collection can be more consistent. Based on [1] and [2] two FFS were captured in the last meeting:
Study the scenarios, issues and solutions to support the continuous data collection within a period for AI/ML via MDT.
More clarification on granularity of UE selection are needed in the next meeting.
In this contribution, we provide our views relating to the above FFS points. Furthermore, we provide some alternative views on possible MDT enhancements to support data collection for AI/ML purposes and we provide a Text Proposal for TS 38.413 in the Annex.
[bookmark: _Hlk90546851]2	Discussion 
Continuous data collection was brought up to solve the problem of collecting consecutive (historical) information in terms of detailed coordinates of a UE (latitude, longitude, altitude), independently of the UE’s RRC state to train an ML Model for UE Trajectory prediction. The motivation was that certain algorithms, such as Long Short-term Memory (LSTM), need time-series data for training of an ML Model. LSTM is a type of recurrent neural network which is used for offline training (e.g., for supervised learning). However, it is to be noted that LSTM needs a sequence of data for the training, but the data collection does not need to be in order.
Training for UE trajectory prediction can be located in a NG-RAN node or in OAM. In the last meeting we made following agreements:
Cell-based UE Trajectory prediction has the same structure as UE History Information IE. 
Cell-based UE Trajectory prediction is provided as a list of cells into the future, each of which is indicated together with an expected time of stay into the cell.
Therefore, UE Trajectory prediction is calculated as a sequence of cells into the future. Since the output of a model for UE Trajectory prediction is on a cell level, the input data to train the model is of the same granularity. Finer granularities of location information (e.g., using detailed location information) are not relevant for training an ML Model providing “cell-level” predicted UE Trajectory since this information is not reflected in the ML Model output.
Observation 1: Since UE Trajectory prediction is calculated as a sequence of cells into the future, input data on a cell-level are sufficient to train the ML model.
Towards this end, using MDT framework to collect detailed location information from the UEs to train a ML Model for cell-based UE Trajectory prediction seems unnecessary.
Observation 2: Under the agreement that UE Trajectory prediction is cell-based it seems unnecessary to collect detailed location information using the MDT framework since this is not reflected in the Model Output.
In addition, since detailed location information provided by a UE is sensitive information user consent could create bias in the collected information. In order to accurately train an AI/ML Model, the entity performing the training needs to have access to high-quality input data obtained from a large and diverse number of sources in order to be able to accurately characterize the problem to be solved and avoid biases. Data also needs to be sufficient and the amount of data that is considered as sufficient depends on the AI/ML Model accuracy that is required. When user consent requirement is in place, the UEs providing measurements for training in OAM are biased to be the ones satisfying user consent requirements. For instance, it is possible that users in a certain location or users with certain device capability are not willing to provide user consent.  
Observation 3: Collecting detailed location information from UEs for Training an AI/ML Model for UE Trajectory prediction may contain biased data due to user-consent restrictions.
Since user consent requirements put constraints on the amount of measurements that UEs may provide to the network, the data received may also not be sufficient.  
Observation 4: Obtaining UE location information through MDT framework may not be sufficient due to user consent requirements.  
On the other hand, training data to train an ML Model for UE Trajectory prediction can be obtained using measurements reported through the network interfaces, such as UE History Information together with UE reported Mobility History Information. When training is in a NG-RAN node, this input information is readily available through the reporting during a Handover from a target to the source. A NG-RAN node can utilize this information to calculate a predicted UE Trajectory originating from its cells towards other cells into the future and the corresponding expected times of stay on those cells.
Observation 5: When UE Trajectory prediction is calculated at a NG-RAN node, information reported during the Handover procedures (such as Mobility History Information and UE History Information) can be used to train the ML Model of predicted UE Trajectory. 
Proposal 1: UE History Information and Mobility History Information may be used at a NG-RAN node to train a model for UE Trajectory prediction.
The list of cells in the UE history information could be further provided from a NG-RAN node to OAM to enable OAM train an ML Model for UE Trajectory prediction. Since OAM has adjacency cell information and other maps it can calculate a predicted UE trajectory.
Observation 6: The list of cells in UE history information can be forwarded to OAM to enable the latter to train a Model for UE Trajectory prediction. 
Proposal 2: It is preferrable to utilize existing information provided during Handover procedures, such as UE History Information and Mobility History Information to train an ML Model for UE Trajectory prediction as opposed to using location information provided by the MDT Framework.
In [2] it was further proposed that a single UE can be configured with both Logged and Immediate MDT in order to have continuous reporting from a UE. This is in our opinion already possible through signaling-based MDT methods though it is a matter of UE capability whether a single UE can provide both Logged and Immediate MDT measurements.  
Observation 7: Signaling-based MDT methods can be used to configure a given UE with both Logged and Immediate MDT measurements, depending on UE capability.  
Based on the above discussions, we think that MDT enhancements for continuous data transmission are not needed.
Observation 8: There is no need to enhance MDT to support continuous data transmission.
3 MDT Enhancements
In the current MDT framework, network may request measurements from a specific UE through signaling-based methods (identified for example by its IMSI or IMEI) or through management-based methods by requesting measurements through a set of UEs satisfying area-based criteria. In management-based methods a number of UEs are selected based on area criteria, e.g., list of cells. For AI/ML training in OAM an alternative UE selection method could be considered to address a “set of UEs” in a more tailored fashion. Area-based criteria may not be optimized with respect to the use cases or respective AI/ML Models that need to be trained. This has as a result that data collection is not targeted to specific ML Models or use cases, which may result in unnecessary measurements to be requested (and collected) from the UEs. Given the large amount of data required to train an ML Model, AI/ML data collection places the requirement for an even more efficient data collection in a targeted fashion. Therefore, if we reuse MDT framework for AI/ML data collection, the MDT framework needs to be enhanced to provide efficient data collection and avoid unnecessary measurements from being requested and reported by the UEs.  
Proposal 3: RAN3 to work on enhancement of MDT to provide an efficient data collection mechanism for AI/ML and to avoid unnecessary reporting by the UEs. 
OAM may have multiple ML Models (solving different use cases, e.g., energy saving, load balancing, mobility optimization) available that may need training. The different ML Models may be associated with a different set of measurements needed by the ML algorithm. In addition, current MDT Configuration (both signaling-based and management-based) does not provide sufficient timing information to instruct a UE after which point in time measurements need to be collected and when this data collection may stop. This is useful in order to collect UE measurements only within Training occasions.
Proposal 4: Enhance MDT configuration  with timing information with respect to when data collection for AI/ML needs to start and when it needs to complete.
Finally, identifying the UEs to request measurements from could be based on further criteria and conditions that relate to the actual measurement values being observed. For example, we have agreed in TR 37.817 that input data from the UEs may comprise RSRP information. However, the triggering condition to collect this information may be different depending on the AI/ML use case being targeted at each time. If RSRP information needs to be collected for AI/ML Energy Saving use case, the “interesting” RSRP values for OAM to train an AI/ML Algorithm will be different from the case of AI/ML Mobility Optimization use case. As an example in the former case, OAM would need to obtain RSRP information from all UEs in the cell to determine how many UEs may need to be offloaded from a cell while, for the AI/ML Mobility optimization use case the condition to start reporting of RSRP information may be when “RSRP values are below a threshold” or to configure reporting only for UEs whose handover has failed for more than a certain number of times, in the given configuration area. In a similar way, depending on the use case configured, a UE could be configured to provide different types of feedback information to OAM that may be produced differently depending on the use case e.g., packet delay after a handover.
Proposal 5: Enhance Immediate MDT configuration by introducing new triggering criteria for UE reporting based on conditions applied on the measurement values (e.g., RSRP measurements are in a certain range). 
Proposal 6: Agree the TP for TS 38.413 provided in the Annex.
4 	Conclusion
In this paper we make the following observations and proposals:
Observation 1: Since UE Trajectory prediction is calculated as a sequence of cells into the future, input data on a cell-level are sufficient to train the ML model.  
Observation 2: Under the agreement that UE Trajectory prediction is cell-based it seems unnecessary to collect detailed location information using the MDT framework since this is not reflected in the Model Output.
Observation 3: Collecting detailed location information from UEs for Training an AI/ML Model for UE Trajectory prediction may contain biased data due to user-consent restrictions.
Observation 4: Obtaining UE location information through MDT framework may not be sufficient due to user consent requirements.
Observation 5: When UE Trajectory prediction is calculated at a NG-RAN node, information reported during the Handover procedures (such as Mobility History Information and UE History Information) can be used to train the ML Model of predicted UE Trajectory. 
Proposal 1: UE History Information and Mobility History Information may be used at a NG-RAN node to train a model for UE Trajectory prediction.
Observation 6: The list of cells in UE history information can be forwarded to OAM to enable the latter to train a Model for UE Trajectory prediction. 
Proposal 2: It is preferrable to utilize existing information provided during Handover procedures, such as UE History Information and Mobility History Information to train an ML Model for UE Trajectory prediction as opposed to using location information provided by the MDT Framework.
Observation 7: Signaling-based MDT methods can be used to configure a given UE with both Logged and Immediate MDT measurements, depending on UE capability.
Observation 8: There is no need to enhance MDT to support continuous data transmission.
Proposal 3: RAN3 to work on enhancement of MDT to provide an efficient data collection mechanism for AI/ML and to avoid unnecessary reporting by the UEs. 
Observation 9: MDT configuration per use case may provide more efficient data collection and from the right UEs.
Proposal 4: Enhance MDT configuration  with timing information with respect to when data collection for AI/ML needs to start and when it needs to complete.
Proposal 5: Enhance Immediate MDT configuration by introducing new triggering criteria for UE reporting based on conditions applied on the measurement values (e.g., RSRP measurements are in a certain range). 
Proposal 6: Agree the TP for TS 38.413 provided in the Annex.
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Figure 8.3.1.2-1: Initial context setup: successful operation
In case of the establishment of a PDU session the 5GC shall be prepared to receive user data before the INITIAL CONTEXT SETUP RESPONSE message has been received by the AMF. If no UE-associated logical NG-connection exists, the UE-associated logical NG-connection shall be established at reception of the INITIAL CONTEXT SETUP REQUEST message.
The INITIAL CONTEXT SETUP REQUEST message shall contain the Index to RAT/Frequency Selection Priority IE, if available in the AMF.
If the NAS-PDU IE is included in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall pass it transparently towards the UE.
If the Masked IMEISV IE is contained in the INITIAL CONTEXT SETUP REQUEST message the target NG-RAN node shall, if supported, use it to determine the characteristics of the UE for subsequent handling.
Upon receipt of the INITIAL CONTEXT SETUP REQUEST message the NG-RAN node shall
-	attempt to execute the requested PDU session configuration;
-	store the received UE Aggregate Maximum Bit Rate in the UE context, and use the received UE Aggregate Maximum Bit Rate for Non-GBR QoS flows for the concerned UE as specified in TS 23.501 [9];
-	store the received Mobility Restriction List in the UE context;
-	store the received UE Radio Capability in the UE context;
-	store the received Index to RAT/Frequency Selection Priority in the UE context and use it as defined in TS 23.501 [9];
-	store the received UE Security Capabilities in the UE context;
-	store the received Security Key in the UE context and, if the NG-RAN node is required to activate security for the UE, take this security key into use;
-	if supported, store the received SRVCC Operation Possible in the UE context and use it as defined in TS 23.216 [31];
-	store the received NR V2X Services Authorization information, if supported, in the UE context;
-	store the received LTE V2X Services Authorization information, if supported, in the UE context;
-	store the received NR UE Sidelink Aggregate Maximum Bit Rate, if supported, in the UE context, and use it for the concerned UE’s sidelink communication in network scheduled mode for NR V2X services;
-	store the received LTE UE Sidelink Aggregate Maximum Bit Rate, if supported, in the UE context, and use it for the concerned UE’s sidelink communication in network scheduled mode for LTE V2X services;
-	store the received PC5 QoS Parameters, if supported, in the UE context and use it as defined in TS 23.287 [33];
-	store the received Management Based MDT PLMN List information, if supported, in the UE context;
-	if supported, store the received IAB Authorization information in the UE context;
[bookmark: _Hlk99389284]-	store the received 5G ProSe Authorization information in the UE context, if supported, and use it for the concerned UE’s sidelink communication in network scheduled mode for 5G ProSe services;
-	store the 5G ProSe UE PC5 Aggregate Maximum Bit Rate in the UE context, if supported, and use it for the concerned UE’s sidelink communication in network scheduled mode for 5G ProSe services;
-	store the 5G ProSe PC5 QoS Parameters, if supported, in the UE context and use it as defined in TS 23.304 [47].
For the Initial Context Setup an initial value for the Next Hop Chaining Count is stored in the UE context.
If the PDU Session Resource Setup Request List IE is contained in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall behave the same as defined in the PDU Session Resource Setup procedure. The NG-RAN node shall report to the AMF in the INITIAL CONTEXT SETUP RESPONSE message the result for each PDU session resource requested to be setup as defined in the PDU Session Resource Setup procedure.
Upon reception of the INITIAL CONTEXT SETUP RESPONSE message the AMF shall, for each PDU session indicated in the PDU Session ID IE, transfer transparently the PDU Session Resource Setup Response Transfer IE or PDU Session Resource Setup Unsuccessful Transfer IE to the SMF associated with the concerned PDU session. In case the splitting PDU session is not used by the NG-RAN node, the SMF should remove the Additional Transport Layer Information, if any.
The NG-RAN node shall use the information in the Mobility Restriction List IE if present in the INITIAL CONTEXT SETUP REQUEST message to
-	determine a target for subsequent mobility action for which the NG-RAN node provides information about the target of the mobility action towards the UE;
-	select a proper SCG during dual connectivity operation;
-	assign proper RNA(s) for the UE when moving the UE to RRC_INACTIVE state.
If the Mobility Restriction List IE is not contained in the INITIAL CONTEXT SETUP REQUEST message, the 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 [9]. The NG-RAN node shall also consider that no roaming and no access restriction apply to the UE when:
-	one of the QoS flows includes a particular ARP value (TS 23.501 [9]).
The NG-RAN node shall consider that roaming or access to CAG cells is only allowed if the Allowed PNI-NPN List IE is contained in the INITIAL CONTEXT SETUP REQUEST message, as described in TS 23.501 [9].
If the Trace Activation IE is included in the INITIAL CONTEXT SETUP REQUEST message the NG-RAN node shall, if supported, initiate the requested trace function as described in TS 32.422 [11]. In particular, the NG-RAN node shall, if supported:
[bookmark: OLE_LINK63][bookmark: OLE_LINK64]-	if the Trace Activation IE includes the MDT Activation IE set to "Immediate MDT and Trace", initiate the requested trace session and MDT session as described in TS 32.422 [11];
-	if the Trace Activation IE includes the MDT Activation IE set to "Immediate MDT Only", "Logged MDT only", initiate the requested MDT session as described in TS 32.422 [11] and the NG-RAN node shall ignore the Interfaces To Trace IE and the Trace Depth IE;
-	if the Trace Activation IE includes the MDT Location Information IE within the MDT Configuration IE, store this information and take it into account in the requested MDT session;
-	if the Trace Activation IE includes the Signalling Based MDT PLMN List IE within the MDT Configuration IE, the NG-RAN node may use it to propagate the MDT Configuration as described in TS 37.320 [41].
-	if the Trace Activation IE includes the Bluetooth Measurement Configuration IE within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [41].
-	if the Trace Activation IE includes the WLAN Measurement Configuration IE within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [41].
-	if the Trace Activation IE includes the Sensor Measurement Configuration IE within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [41].
-	if the Trace Activation IE includes the MDT Configuration IE and if the NG-RAN node is a gNB at least the MDT Configuration-NR IE shall be present, while if the NG-RAN node is an ng-eNB at least the MDT Configuration-EUTRA IE shall be present.
-	if the Trace Activation IE includes the AI-ML Data Collection IE within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [41]
If the UE Security Capabilities IE included in the INITIAL CONTEXT SETUP REQUEST message only contains the EIA0 or NIA0 algorithm as defined in TS 33.501 [13] and if the EIA0 or NIA0 algorithm is defined in the configured list of allowed integrity protection algorithms in the NG-RAN node (TS 33.501 [13]), the NG-RAN node shall take it into use and ignore the keys received in the Security Key IE.
If the QMC Configuration Information IE is included in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall, if supported, use it for QoE management, as described in TS 38.300 [8].
If the Core Network Assistance Information for RRC INACTIVE IE is included in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall, if supported, store this information in the UE context and use it for the RRC_INACTIVE state decision and RNA configuration for the UE and RAN paging if any for a UE in RRC_INACTIVE state, as specified in TS 38.300 [8]. If the MICO All PLMN IE is included in the Core Network Assistance Information for RRC INACTIVE IE the NG-RAN node shall, if supported, consider that the registration area for the UE is the full PLMN and ignore the TAI List for RRC Inactive IE. If the Paging Cause Indication for Voice Service IE is included in the Core Network Assistance Information for RRC INACTIVE IE, the NG-RAN node shall, if supported, store and use it as specified in 38.300 [8]. If the PEIPS Assistance Information IE is included in the Core Network Assistance Information for RRC INACTIVE IE, the NG-RAN node shall, if supported, store it and use it for paging subgrouping the UE in RRC_INACTIVE state, as specified in TS 38.300 [8].
If the CN Assisted RAN Parameters Tuning IE is included in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node may use it as described in TS 23.501 [9].
If the RRC Inactive Transition Report Request IE is included in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall, if supported, store this information in the UE context.
If the Emergency Fallback Indicator IE is included in the INITIAL CONTEXT SETUP REQUEST message, it indicates that the UE context to be set up is subject to emergency service fallback as described in TS 23.501 [9] and the NG-RAN node may, if supported, take the appropriate mobility actions. 
If the Old AMF IE is included in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall consider that this UE-associated logical NG-connection was redirected to this AMF from another AMF identified by the Old AMF IE.
If the Redirection for Voice EPS Fallback IE is included in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall, if supported, store it and use it in a subsequent decision of EPS fallback for voice as specified in TS 23.502 [10].
If the Location Reporting Request Type IE is included in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node should perform the requested location reporting functionality for the UE as described in subclause 8.12.
[bookmark: _Hlk512438381]If the Enhanced Coverage Restriction IE is included in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall, if supported, store this information in the UE context and use it as defined in TS 23.501 [9].
If the Extended Connected Time IE is included in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall, if supported, use it as described in TS 23.501 [9].
If the UE Differentiation Information IE is included in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall, if supported, store this information in the UE context for further use according to TS 23.501 [9].
If the CE-mode-B Restricted IE is included in the INITIAL CONTEXT SETUP REQUEST message and the Enhanced Coverage Restriction IE is not set to "restricted" and the Enhanced Coverage Restriction information stored in the UE context is not set to "restricted", the NG-RAN node shall, if supported, store this information in the UE context and use it as defined in TS 23.501 [9]. 
If the UE User Plane CIoT Support Indicator IE is included in the INITIAL CONTEXT SETUP REQUEST message the NG-RAN node shall, if supported, store this information in the UE context and consider that User Plane CIoT 5GS Optimisation as specified in TS 23.501 [9] is supported for the UE. 
If the Management Based MDT PLMN List IE is contained in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall, if supported, use it to allow subsequent selection of the UE for management based MDT defined in TS 32.422 [11].
If the INITIAL CONTEXT SETUP REQUEST message contains the UE Radio Capability ID IE, the NG-RAN node shall, if supported, use it as specified in TS 23.501 [9] and TS 23.502 [10].
For each PDU session, if the PDU Session Expected UE Activity Behaviour IE is included in the INTIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall, if supported, handle this information as specified in TS 23.501 [9].
If the Time Synchronisation Assistance Information IE is included in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall, if supported, store the information in the UE context and use it as defined in TS 23.501 [9].
If the Target NSSAI Information IE is contained in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node may use this information as specified in TS 23.501 [9].
If the UE Slice Maximum Bit Rate List IE is included in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall, if supported, store the received UE Slice Maximum Bit Rate List in the UE context, and use it for each S-NSSAI for the concerned UE as specified in TS 23.501 [9].
Interactions with Initial UE Message procedure:
The NG-RAN node shall use the AMF UE NGAP ID IE and RAN UE NGAP ID IE received in the INITIAL CONTEXT SETUP REQUEST message as identification of the logical connection even if the RAN UE NGAP ID IE had been allocated in an INITIAL UE MESSAGE message sent over a different NG interface instance.
Interactions with RRC Inactive Transition Report procedure:
If the RRC Inactive Transition Report Request IE is included in the INITIAL CONTEXT SETUP REQUEST message and set to "subsequent state transition report", the NG-RAN node shall, if supported, send the RRC INACTIVE TRANSITION REPORT message to the AMF to report the RRC state of the UE when the UE enters or leaves RRC_INACTIVE state.
<<< next change >>>
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Figure 8.4.2.2-1: Handover resource allocation: successful operation
The AMF initiates the procedure by sending the HANDOVER REQUEST message to the target NG-RAN node.
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.
Upon receipt of the HANDOVER REQUEST message the target NG-RAN node shall
-	attempt to execute the requested PDU session configuration and associated security;
-	store the received UE Aggregate Maximum Bit Rate in the UE context, and use the received UE Aggregate Maximum Bit Rate for all Non-GBR QoS flows for the concerned UE as specified in TS 23.501 [9];
-	store the received Mobility Restriction List in the UE context;
-	store the received UE Security Capabilities in the UE context;
-	store the received Security Context in the UE context and take it into use as defined in TS 33.501 [13];
-	if supported, store the received UE Slice Maximum Bit Rate List in the UE context and use the received UE Slice Maximum Bit Rate List for each S-NSSAI for the concerned UE as specified in TS 23.501 [9].
Upon reception of the UE History Information IE, which is included within the Source to Target Transparent Container IE of 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.
Upon receiving the PDU Session Resource Setup List IE contained in the HANDOVER REQUEST message, the target NG-RAN node shall behave the same as defined in the PDU Session Resource Setup procedure. The target NG-RAN node shall report to the AMF in the HANDOVER REQUEST ACKNOWLEDGE message the result for each PDU session resource requested to be setup. In particular, for each PDU session resource successfully setup, it shall include the Handover Request Acknowledge Transfer IE containing the following information:
-	The list of QoS flows which have been successfully established in the QoS Flow Setup Response List IE.
-	The Data Forwarding Accepted IE if the data forwarding for the QoS flow is accepted.
-	The list of QoS flows which have failed to be established, if any, in the QoS Flow Failed to Setup List IE.
-	The UP transport layer information to be used for the PDU session.
-	The security result associated to the PDU session.
[bookmark: _Hlk527048006]-	The redundant UP transport layer information to be used for the redundant transmission for the PDU session.
For each PDU session resource which failed to be setup, the Handover Resource Allocation Unsuccessful Transfer IE shall be included in the HANDOVER REQUEST ACKNOWLEDGE message containing a cause value that should be precise enough to enable the SMF to know the reason for the unsuccessful establishment. 
For each PDU session included in the HANDOVER REQUEST ACKNOWLEDGE message, if the Current QoS Parameters Set Index IE is included for a QoS flow in the QoS Flow Setup Response List IE within the Handover Request Acknowledge Transfer IE the SMF shall consider it as the currently fulfilled QoS parameters set among the alternative QoS parameters for the involved QoS flow.
Upon reception of the HANDOVER REQUEST ACKNOWLEDGE message the AMF shall, for each PDU session indicated in the PDU Session ID IE, transfer transparently the Handover Request Acknowledge Transfer IE or Handover Resource Allocation Unsuccessful Transfer IE to the SMF associated with the concerned PDU session.
If the HANDOVER REQUEST message contains the Data Forwarding Not Possible IE associated with a given PDU session within the Handover Request Transfer IE set to "data forwarding not possible", the target NG-RAN node may not include the DL Forwarding UP TNL Information IE and for intra-system handover the Data Forwarding Response DRB List IE within the Handover Request Acknowledge Transfer IE in the HANDOVER REQUEST ACKNOWLEDGE message for that PDU session.
If the HANDOVER REQUEST message contains the Redundant PDU Session Information IE associated with a given PDU session within the Handover Request Transfer IE, the target NG-RAN node shall, if supported, store the received information in the UE context and use it for redundant PDU session setup as specified in TS38.300 [8] and TS 23.501 [9]. If the PDU Session Type IE is set to “ethernet” and the redundancy requirement is fulfilled using a secondary NG-RAN node, the NG-RAN node shall, if supported, include the Global RAN Node ID of Secondary NG-RAN Node IE in the Handover Request Acknowledge Transfer IE of the HANDOVER REQUEST ACKNOWLEDGE message. If the PDU Session Pair ID IE is included in the Redundant PDU Session Information IE, the NG-RAN node may use it to identify the paired PDU sessions.
For each PDU session for which the Global RAN Node ID of Secondary NG-RAN Node IE is included in the Handover Request Acknowledge Transfer IE of the HANDOVER REQUEST ACKNOWLEDGE message, the SMF shall, if supported, handle this information as specified in TS 23.501 [9].
In case of intra-system handover, if the target NG-RAN node accepts the downlink data forwarding for at least one QoS flow for which the DL Forwarding IE is set to "DL forwarding proposed", it may include the DL Forwarding UP TNL Information IE in the Handover Request Acknowledge Transfer IE as forwarding tunnel for the QoS flows listed in the QoS Flow Setup Response List IE of the HANDOVER REQUEST ACKNOWLEDGE message.
In case of intra-system handover, if the target NG-RAN node accepts the uplink data forwarding for at least one QoS flow for which the UL Forwarding IE is set to "UL forwarding proposed", it may include the UL Forwarding UP TNL Information IE in the Handover Request Acknowledge Transfer IE for the PDU session within the PDU Session Resource Admitted List IE of the HANDOVER REQUEST ACKNOWLEDGE message.
In case of intra-system handover, for each PDU session for which the Additional DL UP TNL Information for HO List IE is included in the Handover Request Acknowledge Transfer IE of the HANDOVER REQUEST ACKNOWLEDGE message, the SMF shall consider the included Additional DL NG-U UP TNL Information IE as the downlink termination point for the associated flows indicated in the Additional QoS Flow Setup Response List IE for this PDU session split in different tunnels and shall consider the Additional DL Forwarding UP TNL Information IE, if included, as the forwarding tunnel associated to these QoS flows.
In case of intra-system handover, for each PDU session for which the Additional UL Forwarding UP TNL Information IE is included in the Handover Request Acknowledge Transfer IE of the HANDOVER REQUEST ACKNOWLEDGE message, the SMF shall consider it as the termination points for the uplink forwarding tunnels for this PDU session split in different tunnels. 
[bookmark: OLE_LINK47][bookmark: OLE_LINK48]In case of intra-system handover, if the target NG-RAN node accepts the data forwarding for a successfully configured DRB, the target NG-RAN node may include the DL Forwarding UP TNL Information IE for the DRB within the Data Forwarding Response DRB List IE within Handover Request Acknowledge Transfer IE of the HANDOVER REQUEST ACKNOWLEDGE message.
In case of intra-system handover, if the target NG-RAN node receives the Direct Forwarding Path Availability IE set to "direct path available" within the PDU Session Resource Setup Request Transfer IE, the target NG-RAN node shall, if supported, assign the UP Transport Layer Information for intra-system direct data forwarding from the appropriate address space, if applicable.
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 the Handover Request Acknowledge Transfer IE, it indicates the target NG-RAN node has requested the forwarding of uplink data for the DRB.
[bookmark: _Hlk5940468]In case of inter-system handover from E-UTRAN, if the PDU Session Resource Setup Request Transfer IE contains the Direct Forwarding Path Availability IE set to "direct path available", the target NG-RAN node shall, if supported, and if it accepts downlink data forwarding for the QoS flows mapped to an E-RAB of an admitted PDU session, include the DL Forwarding UP TNL Information IE in the Data Forwarding Response E-RAB List IE in the Handover Request Acknowledge Transfer IE in the HANDOVER REQUEST ACKNOWLEDGE message for that mapped E-RAB.
In case of inter-system handover from E-UTRAN, the target NG-RAN node includes the Data Forwarding Accepted IE for each QoS flow that the DL Forwarding IE is set to "DL forwarding proposed" for the corresponding E-RAB in the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE and that the target NG-RAN node has admitted the proposed forwarding of downlink data for the QoS flow. If indirect data forwarding is applied for inter-system handover, if the target NG-RAN node accepts the downlink data forwarding for at least one QoS flow of an admitted PDU session it shall include the DL Forwarding UP TNL Information IE in the PDU Session Resource Setup Response Transfer IE for that PDU session within the PDU Session Resources Admitted List IE of the HANDOVER REQUEST ACKNOWLEDGE message. 
[bookmark: OLE_LINK69]In case of inter-system handover from E-UTRAN with direct forwarding, if the target NG-RAN node receives the SgNB UE X2AP ID IE in the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE, it may use it for internal forwarding as described in TS 37.340 [32].
In case of inter-system handover from E-UTRAN, if the target cell is a CAG cell, the target NG-RAN node shall include the NPN Access Information IE in the HANDOVER REQUEST ACKNOWLEDGE message, and the AMF shall consider that the included information is associated to the target cell and to the UE’s serving PLMN identity, and use it as specified in TS 23.501 [9]. 
The target NG-RAN node shall use the information in the Mobility Restriction List IE if present in the HANDOVER REQUEST message to
-	determine a target for subsequent mobility action for which the target NG-RAN node provides information about the target of the mobility action towards the UE;
-	select a proper SCG during dual connectivity operation;
-	assign proper RNA(s) for the UE when moving the UE to RRC_INACTIVE state.
If the Mobility Restriction List IE is 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 [9]. The target NG-RAN node shall also consider that no roaming and no access restriction apply to the UE when:
-	one of the QoS flows includes a particular ARP value (TS 23.501 [9]).
The NG-RAN node shall consider that roaming or access to CAG cells is only allowed if the Allowed PNI-NPN List IE is contained in the HANDOVER REQUEST message, as described in TS 23.501 [9].
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 described in TS 32.422 [11]. In particular, the NG-RAN node shall, if supported:
-	if the Trace Activation IE includes the MDT Activation IE set to "Immediate MDT and Trace", initiate the requested trace session and MDT session as described in TS 32.422 [11];
-	if the Trace Activation IE includes the MDT Activation IE set to "Immediate MDT Only", "Logged MDT only", initiate the requested MDT session as described in TS 32.422 [11] and the target NG-RAN node shall ignore the Interfaces To Trace IE and the Trace Depth IE;
-	if the Trace Activation IE includes the MDT Location Information IE within the MDT Configuration IE, store this information and take it into account in the requested MDT session;
-	if the Trace Activation IE includes the Signalling Based MDT PLMN List IE within the MDT Configuration IE, the NG-RAN node may use it to propagate the MDT Configuration as described in TS 37.320 [41].
-	if the Trace Activation IE includes the Bluetooth Measurement Configuration IE within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [41].
-	if the Trace Activation IE includes the WLAN Measurement Configuration IE within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [41].
-	if the Trace Activation IE includes the Sensor Measurement Configuration IE within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [41].
-	if the Trace Activation IE includes the MDT Configuration IE and if the NG-RAN node is a gNB at least the MDT Configuration-NR IE shall be present, while if the NG-RAN node is an ng-eNB at least the MDT Configuration-EUTRA IE shall be present.
-	if the Trace Activation IE includes the AI-ML Data Collection IE within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [41] 

If the Location Reporting Request Type IE is included in the HANDOVER REQUEST message, the target NG-RAN node should perform the requested location reporting functionality for the UE as described in subclause 8.12.
If the Core Network Assistance Information for RRC INACTIVE 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 for the RRC_INACTIVE state decision and RNA configuration for the UE and RAN paging if any for a UE in RRC_INACTIVE state, as specified in TS 38.300 [8]. If the MICO All PLMN IE is included in the Core Network Assistance Information for RRC INACTIVE IE the NG-RAN node shall, if supported, consider that the registration area for the UE is the full PLMN and ignore the TAI List for RRC Inactive IE. If the Paging Cause Indication for Voice Service IE is included in the Core Network Assistance Information for RRC INACTIVE IE, the NG-RAN node shall, if supported, store and use it as specified in TS 38.300 [8]. If the PEIPS Assistance Information IE is included in the Core Network Assistance Information for RRC INACTIVE IE, the NG-RAN node shall, if supported, store it and use it for paging subgrouping the UE in RRC_INACTIVE state, as specified in TS 38.300 [8].
If the CN Assisted RAN Parameters Tuning IE is included in the HANDOVER REQUEST message, the NG-RAN node may use it as described in TS 23.501 [9].
If the New Security Context Indicator IE is included in the HANDOVER REQUEST message, the target NG-RAN node shall use the information as specified in TS 33.501 [13].
If the NASC IE is included in the HANDOVER REQUEST message, the target NG-RAN node shall use it towards the UE as specified in TS 33.501 [13].
If the RRC Inactive Transition Report Request IE is included in the HANDOVER REQUEST message, the NG-RAN node shall, if supported, store this information in the UE context.
If the Redirection for Voice EPS Fallback IE is included in the HANDOVER REQUEST message, the NG-RAN node shall, if supported, store it and use it in a subsequent decision of EPS fallback for voice as specified in TS 23.502 [10].
If the SRVCC Operation Possible IE is included in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, store the content of the received SRVCC Operation Possible IE in the UE context and use it as defined in TS 23.216 [31].
If the IAB Authorized IE is contained in the HANDOVER REQUEST message, the NG-RAN node shall, if supported, consider that the handover is for an IAB node.
If the Enhanced Coverage Restriction IE is included in the HANDOVER REQUEST message, the NG-RAN node shall, if supported, store this information in the UE context and use it as defined in TS 23.501 [9].
If the UE Differentiation Information IE is included in the HANDOVER REQUEST message, the NG-RAN node shall, if supported, store this information in the UE context for further use according to TS 23.501 [9].
If the UE User Plane CIoT Support Indicator IE is included in the HANDOVER REQUEST message the NG-RAN node shall, if supported, store this information in the UE context and consider that User Plane CIoT 5GS Optimisation as specified in TS 23.501 [9] is supported for the UE. 
Upon reception of the UE History Information from UE IE, which is included within the Source to Target Transparent Container IE of the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, store the collected information and use it for future handover preparations.
After all necessary resources for the admitted PDU session resources have been allocated, the target NG-RAN node shall generate the HANDOVER REQUEST ACKNOWLEDGE message.
If the RedCap Indication IE is included in the HANDOVER REQUEST ACKNOWLEDGE message, the AMF shall, if supported, consider the UE as a RedCap UE that was previously served by a E-UTRA cell, and use the IE according to TS 23.501 [9].
For each QoS flow which has been 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, if supported, perform delay measurement and QoS monitoring, as specified in TS 23.501 [9]. 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, if supported, use it for RAN part delay reporting.
If the NR V2X Services Authorized IE is contained in the HANDOVER REQUEST message and it contains one or more IEs set to "authorized", the 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 contained in the HANDOVER REQUEST message and it contains one or more IEs set to "authorized", the 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 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 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.
If the PC5 QoS Parameters IE is included in the HANDOVER REQUEST message, the NG-RAN node shall, if supported, use it as defined in TS 23.287 [33].
If the CE-mode-B Restricted IE is included in the HANDOVER REQUEST message and the Enhanced Coverage Restriction IE is not set to "restricted" and the Enhanced Coverage Restriction information stored in the UE context is not set to "restricted", the NG-RAN node shall, if supported, store this information in the UE context and use it as defined in TS 23.501 [9].
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 selections of the UE for management based MDT defined in TS 32.422 [11].
If the HANDOVER REQUEST message contains the UE Radio Capability ID IE, the NG-RAN node shall, if supported, use it as specified in TS 23.501 [9] and TS 23.502 [10].
If the DAPS Request Information IE is included for a DRB in the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE within the HANDOVER REQUEST message, the target NG-RAN node shall consider that the request concerns a DAPS Handover for that DRB, as described in in TS 38.300 [8]. The target NG-RAN node shall include the DAPS Response information List IE in the Target NG-RAN Node to Source NG-RAN Node Transparent Container IE within the HANDOVER REQUEST ACKNOWLEDGE message, containing the DAPS Response Information IE for each DRB requested to be configured with DAPS Handover. 
If the Extended Connected Time IE is included in the HANDOVER REQUEST message, the NG-RAN node shall, if supported, use it as described in TS 23.501 [9].
If the target NG-RAN node receives the UE Context Reference at Source IE in the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE within the HANDOVER REQUEST message, it may use it to identify an existing UE.
If the Source Node ID IE is included in the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE within the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, use it to decide whether direct forwarding path is available between the target NG-RAN node and this source RAN node. If the direct forwarding path is available, the target NG-RAN node shall include the Direct Forwarding Path Availability IE in the Target NG-RAN Node to Source NG-RAN Node Transparent Container IE within the HANDOVER REQUEST ACKNOWLEDGE message.
In case there are MBS sessions the UE has joined, for all the MBS sessions the UE has joined, the SMF shall, if supported, include the MBS Session Setup Request List IE within the PDU Session Resource Setup Request Transfer IE in the HANDOVER REQUEST message.
If the HANDOVER REQUEST message contains the MBS Session Setup Request List IE in a PDU Session Resource Setup Request Transfer IE the NG-RAN node shall, if supported, use it as specified in TS 23.247 [44] and TS 38.300 [8].
If the MBS Active Session Information Source to Target List IE is contained in the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE within the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, assume the indicated MBS sessions to be active and establish MBS session resources as specified in TS 23.247 [44] and TS 38.300 [8], if applicable. The target NG-RAN node shall, if supported, consider that the MBS sessions the UE has joined which are not included in the MBS Active Session Information Source to Target List IE are inactive.
If the MBS Area Session ID IE is included in the MBS Active Session Information Source to Target List IE in the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE within the HANDOVER REQUEST message, the target NG-RAN shall use this information as indication from which MBS Area Session ID the UE is handed over. 
If the MBS Service Area IE is included in the MBS Active Session Information Source to Target List IE in the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE within the HANDOVER REQUEST message, the target NG-RAN shall use this information to setup respective MBS session resources, if applicable.
If the target NG-RAN node decides to allocate resource for data forwarding for an active MBS session, respective information is provided for that MBS session within the Data Forwarding Response MRB List IE in the MBS Active Session Information Target to Source List IE in the Target NG-RAN Node to Source NG-RAN Node Transparent Container IE.
If the Time Synchronisation Assistance Information IE is included in the HANDOVER REQUEST message, the NG-RAN node shall, if supported, store the information in the UE context and use it as defined in TS 23.501 [9].
If the 5G ProSe Authorized IE is contained in the HANDOVER REQUEST message and it contains one or more IEs set to "authorized", the 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 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 NG-RAN node shall, if supported, use it as defined in TS 23.304 [47].
If for a given QoS flow the Source Transport Layer Address IE is included within the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE of 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 for direct data forwarding, if such ACL functionality is deployed and if direct forwarding path is available between the target NG-RAN node and this source RAN node.
If for a given QoS flow the Source Node Transport Layer Address IE is included within the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE of 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 for direct data forwarding, if such ACL functionality is deployed and if direct forwarding path is available between the target NG-RAN node and this source RAN node.
If for a given E-RAB the Source Transport Layer Address IE is included within the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE of 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 for direct data forwarding, if such ACL functionality is deployed and if direct forwarding path is available between the target NG-RAN node and this source RAN node.
If for a given E-RAB the Source Node Transport Layer Address IE is included within the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE of 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 for direct data forwarding, if such ACL functionality is deployed and if direct forwarding path is available between the target NG-RAN node and this source RAN node.
If the HANDOVER REQUEST message contains within the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE the NGAP IE Support Information Request List IE, the target NG-RAN node shall, if supported and the target NG-RAN node accepts the request for handover, for each included NGAP Protocol IE-Id provided within the Target NG-RAN Node to Source NG-RAN Node Transparent Container IE in the HANDOVER REQUEST ACKNOWLEDGE message
-	set the NGAP Protocol IE Support Information IE to "supported" if the target NG-RAN node has information that the functionality associated with the indicated IE is supported
-	set the NGAP Protocol IE Support Information IE to "not-supported" if the target NG-RAN node has information that the functionality associated with the indicated IE is not supported
on the interface instance via which the HANDOVER REQUEST message has been received, and
-	set the NGAP Protocol IE Presence Information IE to "present" if the target NG-RAN node has received the respective NGAP Protocol IE-Id in the HANDOVER REQUEST message, and “not-present” otherwise.
Interactions with RRC Inactive Transition Report procedure:
If the RRC Inactive Transition Report Request IE is included in the HANDOVER REQUEST message and set to "subsequent state transition report", the NG-RAN node shall, if supported, send the RRC INACTIVE TRANSITION REPORT message to the AMF to report the RRC state of the UE when the UE enters or leaves RRC_INACTIVE state.
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The purpose of the Trace Start procedure is to allow the AMF to request the NG-RAN node to initiate a trace session for a UE. The procedure uses UE-associated signalling. If no UE-associated logical NG-connection exists, the UE-associated logical NG-connection shall be established as part of the procedure.
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Figure 8.11.1.2-1: Trace start
The AMF initiates the procedure by sending a TRACE START message. Upon reception of the TRACE START message, the NG-RAN node shall initiate the requested trace session as described in TS 32.422 [11].
If the Trace Activation IE is included in the TRACE START message which includes the MDT Activation IE set to "Immediate MDT and Trace", the NG-RAN node shall, if supported, initiate the requested trace session and MDT session as described in TS 32.422 [11].
If the Trace Activation IE is included in the TRACE START message which includes the MDT Activation IE set to "Immediate MDT Only", "Logged MDT only", the NG-RAN node shall, if supported, initiate the requested MDT session as described in TS 32.422 [11] and the NG-RAN node shall ignore the Interfaces To Trace IE and the Trace Depth IE.
If the Trace Activation IE includes the MDT Location Information IE within the MDT Configuration IE, the NG-RAN node shall, if supported, store this information and take it into account in the requested MDT session.
If the Trace Activation IE is included in the TRACE START message which includes the MDT Activation IE set to "Immediate MDT Only", "Logged MDT only" and if the Signalling Based MDT PLMN List IE is included in the MDT Configuration IE, the NG-RAN node may use it to propagate the MDT Configuration as described in TS 37.320 [41].
If the Trace Activation IE includes the Bluetooth Measurement Configuration IE within the MDT Configuration IE, the NG-RAN node shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [41].
If the Trace Activation IE includes the WLAN Measurement Configuration IE within the MDT Configuration IE, the NG-RAN node shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [41].
If the Trace Activation IE includes the Sensor Measurement Configuration IE within the MDT Configuration IE, the NG-RAN node shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [41].
If the Trace Activation IE includes the MDT Configuration IE and if the NG-RAN node is a gNB at least the MDT Configuration-NR IE shall be present, while if the NG-RAN node is an ng-eNB at least the MDT Configuration-EUTRA IE shall be present.
If the Trace Activation IE includes the AI-ML Data Collection IE within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [41]
Interactions with other procedures:
If the NG-RAN node is not able to initiate the trace session due to ongoing handover of the UE to another NG-RAN node, the NG-RAN node shall initiate a Trace Failure Indication procedure with the appropriate cause value.
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This IE defines the MDT configuration parameters of NR.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	MDT Activation
	M
	
	ENUMERATED (Immediate MDT only, Logged MDT only, Immediate MDT and Trace, …)
	
	-
	

	[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK62]CHOICE Area Scope of MDT
	M
	
	
	
	-
	

	>Cell based
	
	
	
	
	
	

	>>Cell ID List for MDT
	
	1..<maxnoofCellIDforMDT>
	
	
	
	

	>>>NR CGI
	M
	
	9.3.1.7
	
	-
	

	>TA based
	
	
	
	
	
	

	>>TA List for MDT
	
	1..<maxnoofTAforMDT>
	
	
	
	

	>>>TAC
	M
	
	9.3.3.10
	The TAI is derived using the current serving PLMN.
	-
	

	>PLMN wide
	
	
	NULL
	
	
	

	>TAI based
	
	
	
	
	
	

	>>TAI List for MDT
	
	1..<maxnoofTAforMDT>
	
	
	
	

	>>>TAI
	M
	
	
	
	-
	

	CHOICE MDT Mode
	M
	
	
	
	-
	

	>Immediate MDT
	
	
	
	
	
	

	>>Measurements to Activate 
	M
	
	BITSTRING
(SIZE(8))
	Each position in the bitmap indicates a MDT measurement, as defined in TS 37.320 [41]. 
First Bit = M1,
Second Bit= M2,
Third Bit = M4,
Fourth Bit = M5,
Fifth Bit = M6,
Sixth Bit = M7,
Seventh Bit = logging of M1 from event triggered measurement reports according to existing RRM configuration, 
other bits reserved for future use.
Value “1” indicates “activate” and value “0” indicates “do not activate”.
	-
	

	>>M1 Configuration
	[bookmark: OLE_LINK83]C-ifM1
	
	9.3.1.171
	
	-
	

	>>M4 Configuration
	C-ifM4
	
	9.3.1.172
	
	-
	

	>>M5 Configuration
	C-ifM5
	
	9.3.1.173
	
	-
	

	>>M6 Configuration
	C-ifM6
	
	9.3.1.174
	
	-
	

	>>M7 Configuration
	C-ifM7
	
	9.3.1.175
	
	-
	

	>>Bluetooth Measurement Configuration
	O
	
	9.3.1.177
	
	-
	

	>>WLAN Measurement Configuration
	O
	
	9.3.1.178
	
	-
	

	>>MDT Location Information
	O
	
	9.3.1.176
	
	-
	

	>>Sensor Measurement Configuration
	O
	
	9.3.1.179
	
	-
	

	>>AI-ML Data Collection  
	O
	
	
	
	YES
	ignore

	>>> start time
	O
	
	FFS on encoding
	
	-
	-

	>>> stop time
	O
	
	FFS on encoding
	
	-
	-

	>>> UE Data Collection Triggering conditions
	O
	
	BITSTRING
(SIZE(8))
	Each position in the bitmap indicates a UE selection criterion 
First Bit = RSRP criteria
Other bits reserved for future use.
Value “1” indicates “activate” based on the UE selection criterion and Value “0” indicates “do not activate” based on the UE selection criterion.
	-
	-

	>Logged MDT
	
	
	
	
	
	

	>>Logging interval
	M
	
	ENUMERATED (320ms, 640ms, 1280ms, 2560ms, 5120ms, 10240ms, 20480ms, 30720ms, 40960ms, 61440ms, infinity, …)
	This IE is defined in TS 38.331 [18]. 
	-
	

	>>Logging duration
	M
	
	ENUMERATED (10, 20, 40, 60, 90,120, …)
	This IE is defined in TS 38.331 [18]. Unit: [minute].
	-
	

	>>CHOICE Report Type
	M
	
	
	
	-
	

	>>>Periodical
	
	
	NULL
	
	
	

	>>>Event Triggered
	
	
	
	
	
	

	>>>>Event Trigger Logged MDT Configuration
	M
	
	9.3.1.180
	
	-
	

	[bookmark: _Hlk22194740]>>Bluetooth Measurement Configuration
	O
	
	9.3.1.177
	
	-
	

	>>WLAN Measurement Configuration
	O
	
	9.3.1.178
	
	-
	

	>>Sensor Measurement Configuration
	O
	
	9.3.1.179
	
	-
	

	>>Area Scope of Neighbour Cells
	O
	
	9.3.1.182
	
	-
	

	>>Early Measurement
	O
	
	ENUMERATED
(true, ...)
	This IE indicates whether the UE is allowed to log measurements on early measurement related frequencies in logged MDT as specified in TS 38.331 [18].
	YES
	ignore

	>>AI-ML Data Collection  
	O
	
	
	
	YES
	ignore

	>>> start time
	O
	
	FFS on encoding
	
	-
	-

	>>> stop time
	O
	
	FFS on encoding
	
	-
	-

	Signalling Based MDT PLMN List
	O
	
	MDT PLMN List
9.3.1.168
	
	-
	



	Range bound
	Explanation

	maxnoofCellIDforMDT
	Maximum no. of Cell ID subject for MDT scope. Value is 32.

	maxnoofTAforMDT
	Maximum no. of TA subject for MDT scope. Value is 8.



	Condition
	Explanation

	C-ifM1
	This IE shall be present if the Measurements to Activate IE has the first bit set to “1”.

	C-ifM4
	This IE shall be present if the Measurements to Activate IE has the third bit set to “1”.

	C-ifM5
	This IE shall be present if the Measurements to Activate IE has the fourth bit set to “1”.

	C-ifM6
	This IE shall be present if the Measurements to Activate IE has the fitth bit set to “1”.

	C-ifM7
	This IE shall be present if the Measurements to Activate IE has the sixth bit set to “1”.



<<< end of changes >>>
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