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1	Introduction
In the previous RAN3 meeting, the following possible MDT related enhancements have been raised. In this paper, we further discuss the issue related to transferring the logged UE trajectory information report back to the old NG-RAN node.  

	Potential MDT enhancement related issues as follows, need more time to discuss the details and potential standard impacts, coordination with RAN2/SA5 if needed:
· enhance the mdt procedure to solve the issue how to support the consecutive ai/ml data collection for the certain time-series ai/ml model.
· how the source ng-ran node obtains logged ue trajectory information when ue enters rrc connected state and reports to the new ng-ran node.
· how to enable a more granular selection of ues based on enhanced mdt configuration information in management based MDT
· how to map ai/ml feedback information to ai/ml actions and report them over MDT



2	Discussion
First of all, as captured in TR 37.817 and raised in many discussions during the study item, it is considered crucial for the entity responsible for Model Training to understand the model performance after deploying the model to the Model Inference. The Model Training entity shall trigger model retraining/update in case the model performance becomes unacceptable, e.g., the produced prediction result is far away from the actual measurement result meaning large prediction error. 


Figure 1: Functional Framework for RAN Intelligence
[bookmark: _Toc114586286][bookmark: _Toc114586348][bookmark: _Toc114586874][bookmark: _Toc118295637][bookmark: _Toc118295739][bookmark: _Toc118295789][bookmark: _Toc118450569][bookmark: _Toc126743336][bookmark: _Toc126743369]Model performance monitor is crucial for the Model Training entity to retrain/update the AI/ML model in case the model performance becomes unacceptable. 

In legacy, a NG-RAN node may transfer the UE from RRC connected state to RRC Inactive/Idle state due to no UL/DL traffic. After UE enters RRC Inactive/Idle state, UE may perform cell reselection camping on different cells, and network will no longer know the actual UE trajectory.
If the old NG-RAN node has made some prediction about the UE trajectory before transferring the UE from RRC connected state to RRC Inactive/Idle state, the old NG-RAN node could be interested to know the actual UE trajectory logged by UE in RRC Inactive/Idle state to determine if the previous prediction was accurate and retrain the AI model if needed. 


[image: ]
Figure 2: Exemplary scenario wherein the gNB has made UE trajectory prediction and then sends UE to RRC Inactive/Idle  

[bookmark: _Toc110437862][bookmark: _Toc110545287][bookmark: _Toc114586287][bookmark: _Toc114586349][bookmark: _Toc114586875][bookmark: _Toc118295638][bookmark: _Toc118295740][bookmark: _Toc118295790][bookmark: _Toc118450570][bookmark: _Toc126743337][bookmark: _Toc126743370]If the old NG-RAN node has made some prediction about the UE trajectory before transferring the UE from RRC connected state to RRC Inactive/Idle state, it’s beneficial for the old NG-RAN node to know the actual UE trajectory logged by UE in RRC Inactive/Idle state to determine if the previous prediction was accurate and retrain the AI model if needed.

In the previous RAN3 meeting, it has been agreed to support cell level UE trajectory prediction. For the sake of monitoring the previously made cell level UE trajectory prediction, it would be enough to send the list of cells that UE has camped on during RRC Inactive/Idle state back to the old NG-RAN node. 
	RAN3 117bis-e
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.



[bookmark: _Toc118295639][bookmark: _Toc118295741][bookmark: _Toc118295791][bookmark: _Toc118450571][bookmark: _Toc126743338][bookmark: _Toc126743371]For monitoring the cell level UE trajectory prediction, it’s enough to send the list of cells UE camped on during RRC Inactive/Idle to the old NG-RAN node. There is no impact on legacy MDT procedure.

In legacy, UE keeps a list of visited cells that UE has been visited in RRC connected/inactive/idle state (e.g., VisitedCellInfoList). Upon UE entering RRC connected again and receiving the request message (i.e., UEInformationRequest message) from the new NG-RAN node, UE will send the list of visited cells to the new NG-RAN node. However, such list of visited cells will not be sent to the old NG-RAN node in legacy. 

	[bookmark: _Toc60777519][bookmark: _Toc100930452]–	VisitedCellInfoList
The IE VisitedCellInfoList includes the mobility history information of maximum of 16 most recently visited primary cells or time spent in any cell selection state and/or camped on any cell state in NR or E-UTRA and, in case of Dual Connectivity, the mobility history information of maxPSCellHistory most recently visited primary secondary cell group cells across all the primary cells included in the VisitedCellInfoList. The most recently visited cell is stored first in the list. The list includes cells visited in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED states for NR and RRC_IDLE and RRC_CONNECTED for E-UTRA.
VisitedCellInfoList information element
-- ASN1START
-- TAG-VISITEDCELLINFOLIST-START

VisitedCellInfoList-r16 ::= SEQUENCE (SIZE (1..maxCellHistory-r16)) OF VisitedCellInfo-r16

VisitedCellInfo-r16 ::=  SEQUENCE {
    visitedCellId-r16        CHOICE {
        nr-CellId-r16            CHOICE {
            cgi-Info                 CGI-Info-Logging-r16,
            pci-arfcn-r16            PCI-ARFCN-NR-r16
        },
        eutra-CellId-r16         CHOICE {
            cellGlobalId-r16         CGI-InfoEUTRA,
            pci-arfcn-r16                PCI-ARFCN-EUTRA-r16
        }
    }                                        OPTIONAL,
    timeSpent-r16            INTEGER (0..4095),
    ...,
    [[
    visitedPSCellInfoList-r17    VisitedPSCellInfoList-r17                   OPTIONAL
    ]]
}

VisitedPSCellInfoList-r17 ::= SEQUENCE (SIZE (1..maxPSCellHistory-r17)) OF VisitedPSCellInfo-r17

VisitedPSCellInfo-r17 ::=    SEQUENCE {
    visitedCellId-r17            CHOICE {
        nr-CellId-r17                CHOICE {
            cgi-Info-r17                 CGI-Info-Logging-r16,
            pci-arfcn-r17                PCI-ARFCN-NR-r16
        },
        eutra-CellId-r17         CHOICE {
            cellGlobalId-r17         CGI-InfoEUTRALogging,
            pci-arfcn-r17            PCI-ARFCN-EUTRA-r16
        }
    }                                                 OPTIONAL,
    timeSpent-r17            INTEGER (0..4095),
    ...
}

-- TAG-VISITEDCELLINFOLIST-STOP
-- ASN1STOP

	VisitedCellInfoList field descriptions

	timeSpent
This field indicates the duration of stay in the cell or in any cell selection state and/or camped on any cell state in NR or E-UTRA approximated to the closest second. If included in VisitedPSCellInfo, it indicates the duration of stay in the PSCell or without any PSCell. If the duration of stay exceeds 4095s, the UE shall set it to 4095s.

	visitedCellId
This field indicates the visited cell id including NR and E-UTRA cells.






[bookmark: _Toc114586288][bookmark: _Toc114586350][bookmark: _Toc114586876][bookmark: _Toc118295640][bookmark: _Toc118295742][bookmark: _Toc118295792][bookmark: _Toc118450572][bookmark: _Toc126743339][bookmark: _Toc126743372]In legacy, after UE enters RRC connected state, upon request UE will report a list of visited cells in RRC connected/inactive/idle state to the new NG-RAN node without informing the old NG-RAN node.

Therefore, RAN3 is suggested to discuss mechanisms to support sending the visited cell list to the old NG-RAN node. As an example, when the old NG-RAN node sends UE to RRC Inactive/Idle state, it may indicate to UE that it has interest to know UE’s visited cells in RRC Inactive/Idle too. Then when the UE enters RRC connected state and connects to a new NG-RAN node, when UE report its visited cell list to the new NG-RAN node, it will also indicate information for the new NG-RAN node to transfer the visited cell list to the old NG-RAN node.
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Figure 3: Exemplary procedure to transfer logged UE visited cells to the old NG RAN node 


[bookmark: _Toc126743340][bookmark: _Toc126743373]There is a need for the NG-RAN node, that has made cell level UE trajectory prediction and then sends UE to RRC Inactive/Idle, to understand the actual UE visited cells as part of the AI/ML model performance monitor. 

[bookmark: _Toc126743374]RAN3 supports the old NG-RAN node, that has made cell level UE trajectory prediction before transferring UE to RRC Inactive/Idle state, to obtain actual UE visited cells when UE enters RRC Connected state and reports the visited cells (e.g., VisitedCellInfoList) to the new NG-RAN node. FFS solutions and possible RAN2 impacts.

3	Conclusion
Based on the discussion above, we observe:
Observation 1	Model performance monitor is crucial for the Model Training entity to retrain/update the AI/ML model in case the model performance becomes unacceptable.
Observation 2	If the old NG-RAN node has made some prediction about the UE trajectory before transferring the UE from RRC connected state to RRC Inactive/Idle state, it’s beneficial for the old NG-RAN node to know the actual UE trajectory logged by UE in RRC Inactive/Idle state to determine if the previous prediction was accurate and retrain the AI model if needed.
Observation 3	For monitoring the cell level UE trajectory prediction, it’s enough to send the list of cells UE camped on during RRC Inactive/Idle to the old NG-RAN node. There is no impact on legacy MDT procedure.
Observation 4	In legacy, after UE enters RRC connected state, upon request UE will report a list of visited cells in RRC connected/inactive/idle state to the new NG-RAN node without informing the old NG-RAN node.
Observation 5	There is a need for the NG-RAN node, that has made cell level UE trajectory prediction and then sends UE to RRC Inactive/Idle, to understand the actual UE visited cells as part of the AI/ML model performance monitor.


Based on the discussion above, we propose:
Proposal 1	RAN3 supports the old NG-RAN node, that has made cell level UE trajectory prediction before transferring UE to RRC Inactive/Idle state, to obtain actual UE visited cells when UE enters RRC Connected state and reports the visited cells (e.g., VisitedCellInfoList) to the new NG-RAN node. FFS solutions and possible RAN2 impacts.
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