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1	Introduction
In Rel-18, we had extensive discussions on the need of data collection continuity from the same UE across RRC states through the MDT framework. In RAN3 #121 we captured the following understanding based on the Rel-18 discussions:
Signalling-based MDT could provide continuous Data Collection from a certain UE, however, it has scalability issues when selecting large number of UEs and lacks cell-level granularity. 
Management-based MDT provides the advantage of being scalable when selecting large number of UEs. However, current management-based MDT mechanism cannot identify and group together MDT reports collected from the same UE across RRC states. UE selection is left to RAN implementation and it is not controllable by OAM.
However, in Rel-18 we could not reach a conclusion on how to address the shortcomings identified for management-based MDT. One of the objectives of the new study item “Study on enhancements for Artificial Intelligence (AI)/Machine Learning (ML) for NG-RAN” (RP-240323) is to investigate the following Rel-18 leftover as candidate for normative work, based on the Rel-18 principles:
- Continuous MDT collection targeting the same UE across RRC states
In RAN3 #123bis we captured an open point to formulate the use case and solution for the continuous MDT use case. In this paper, we provide our views related to continuous MDT enablement and we also provide a TP to TR 38.743 related to the continuous MDT use case description and solution in the annex of this paper. 
2	Discussion
In signalling-based MDT, continuous MDT measurements with respect to a specific UE are supported by default since trace activation is activated per UE and the Core Network may store the signalling-based MDT configuration and apply it when a UE moves from RRC_Idle to RRC_Connected state. Therefore, when a UE transits to RRC_Idle or RRC_Inactive state it activates its configured Logged MDT configuration and logs the corresponding measurements while when it transits to RRC_Connected state the Core Network can immediately configure the UE with an Immediate MDT Configuration. In the same way, the RAN will reapply the immediate MDT configuration when the UE moves from RRC_Inactive to RRC_Connected state. This is because in Signalling-based MDT a UE can be identified through one of its permanent identifiers, e.g., IMSI or IMEI by the Core Network. Also, the TCE receiving the MDT logs may receive from Core Network a permanent identifier of the UE involved in the data collection, making it possible to correlate at the TCE that a number of measurements are provided from the same UE/from the same data collection session.

However, in many scenarios MDT data needs to be collected from specific cells for AI/ML Training. 
Signalling-based activation is not suitable for scenarios when one or more UEs in a certain area (e.g., in a cell or set of cells) need to be selected since the Core Network does not have cell visibility. In those scenarios, data collection using management-based activation is needed. 

In management-based MDT, a UE is not uniquely identified in the MDT activation. Therefore, when a UE transits to RRC_Connected state the network does not have standardized means to select a “specific” UE for continuous MDT. In addition, even though the Logged MDT configuration remains in the UE until a timer expiration condition is met (or until it is overwritten by a new configuration) this is not the case for Immediate MDT which is erased by the UE every time it transits to RRC_Idle or RRC_Inactive state. 


Solving the issues for management-based MDT identified during the Rel-18 work item is in our view important. This may ensure the possibility to collect MDT data for training in specific areas, e.g. for specific cells, list of cells or gNBs.

Proposal 1: RAN3 to study a solution to enable continuous data collection based on management-based MDT.

In more detail, the problem of continuous data collection for management-based MDT can be described as follows: A UE in the RAN can be configured with management-based Logged MDT when in RRC_Idle and RRC_Inactive states and with management-based Immediate MDT when in RRC_Connected state. The question about maintaining Data Collection continuity in this scenario is two-fold. It is related to: 
· Problem A (measurement continuity): How to ensure that the same UE collecting logged MDT in RRC_Idle and RRC_Inactive states will be selected for immediate MDT upon transition to RRC_Connected state.
· Problem B (trace correlation): How to ensure that the TCE that eventually receives the MDT Records can associate the received MDT measurements to a data collection session of measurements from the same UE. 

For problem A (measurement continuity), the following categories of solutions have been discussed:
· Solution A1: Upon transition from RRC_Idle or RRC_Inactive to RRC_Connected, the UE indicates to the gNB that it should be selected for continuous management-based immediate MDT.
· Solution A2: When UE transits to RRC_Idle a context related to the data collection is stored by the gNB to the Core Network. Upon transition from RRC_Idle to RRC_Connected, the AMF indicates to the gNB that the UE should be selected for management-based immediate MDT. 
· Solution A3: UE logs measurements across RRC states (RRC_Idle, RRC_Inactive, RRC_Connected) by enhancing management-based Logged MDT. 

The proposed solutions have impacts to different entities. Solutions A1 and A3 have impacts to the UE. This means that if we adopt those solutions the number of UEs that support the continuous MDT feature will be limited only to Rel-19 UEs implementing the feature.

Proposal 2: We propose to consider continuous MDT solutions that do not impact the UE.

Solution A2 is a network-based solution with minor impacts to the Core Network. This solution may work with simple modifications to the legacy management-based MDT procedures. This solution is illustrated in Figure 1. In this example it is assumed that management system configures a gNB (gNB 1) with both management-based Logged and Immediate MDT configuration. The gNB 1 chooses the UEs to configure for continuous management-based activation. The gNB1 chooses a UE (UE1) and configures it with both Logged and Immediate MDT. The UE may report the collected measurements related to the Immediate MDT Configuration to gNB 1 while in RRC_Connected state. When the UE transits to RRC_Idle the gNB 1, where the UE was connected can store MDT session information about this UE to the Core Network. When the UE later transits to RRC_Connected state in the same or in another gNB then upon connection establishment the Core Network can provide the stored MDT session information to the gNB to which the UE connects to. In the example in the figure, the UE connects to a different gNB 2. After receiving the information from the Core Network the gNB can configure continuously the UE with Logged or Immediate MDT. 




[bookmark: _Ref165634531]Figure 1 An example of Continuous management-based MDT based on solution A2.
Proposal 3: Introduce the following solution for measurement continuity in TR 38.743:
· The gNB ensures MDT continuity by initiating management-based Immediate MDT when the UE reconnects from RRC_Idle according to MDT session information stored in the core network and made available at the gNB at each RRC connection.
  
For problem B (trace correlation), several solutions have been discussed:
· Solution B1: Send TR and TRSR of the Logged MDT configuration to the TCE together with the Immediate MDT data records. 
· Solution B2: Create an identifier at the AMF generated when the UE registers to the network and UE context is created in the CN and maintained in the CN for the duration of the UE context. 
· Solution B3: Introduce a new Job Type for “Logged and Immediate MDT” 
· Solution B3a: The same TR is used for both Logged and Immediate MDT Configuration
· Solution B3b: Different TRs may be used for Logged and Immediate MDT Configuration with continuous Indication in Logged MDT Configuration

Solution B1 comes with the advantage of absence of impact on standardized interfaces (except towards the TCE), but requires the gNB to retrieve TR/TRSR of the Logged MDT configuration from the UE in order to be able to write MDT data records for immediate MDT to the TCE. However a legacy UE will not be able to provide this information to the network unless it already has logged MDT measurements available, so this solution will in many scenarios not work. 
Solution B3a creates a  single Job Type for “Logged and Immediate” MDT. Introducing a new Job Type for “Logged and Immediate MDT” is limiting since it forces a gNB to map a single Immediate MDT configuration to a Logged MDT configuration across an area of gNBs. It also requires SA5 changes to introduce a new Job Type. But furthermore, according to TS 32.422 Job Type clause 5.9a, e.g., to support anonymization is described as follows:

***************************************************
[bookmark: _Toc516654934][bookmark: _Toc28278125][bookmark: _Toc36134400][bookmark: _Toc44686885][bookmark: _Toc51928655][bookmark: _Toc51929224][bookmark: _Toc155283236][bookmark: _Toc163146622]5.9a	Job Type (M)
The Job Type is a mandatory parameter. The condition is either MDT or RLF or RCEF data collection functionality is supported. It defines if a single trace job, a combined MDT and trace job or RLF report collection job or RCEF report collection job is activated. This parameter also defines the MDT mode.  
<<unmodified text skipped>>

***************************************************

So it is our understanding that Job Type can characterize a single MDT mode only. 

Observation 1: Job Type can characterize a single MDT mode only, i.e., Logged or Immediate MDT. 

According to the above observation creating a single Job Type both for Logged and Immediate MDT goes against the current use of Job Type where it defines the MDT mode. 

Solution B3b has UE impact because it requires support of a ‘continuous indication’ in the logged MDT configuration. Both B3 solutions will in practice be restricted to the use of a single MDT configuration within a given area, which is not suitable in case different AI/ML models need to be trained using different MDT measurements and/or targeting different kind of UEs. 

Solution B2 will have only limited impact in terms of MDT configuration and handling in the TCE, while avoiding UE impacts, and this solution seems to be the most suitable.

Proposal 4: Introduce the following solution for Trace Correlation in TR 38.743:
· MDT records are correlated in the TCE based on an identifier provided by the AMF.

Finally, we propose to agree the TP in the annex of this contribution discussing the continuous management-based MDT data collection. 
Proposal 5: Agree the TP in the annex related to continuous MDT data collection.
3	Conclusion
In this contribution we make the following proposals:
Proposal 1: RAN3 to study a solution to enable continuous data collection based on management-based MDT.

Proposal 2: We propose to consider continuous MDT solutions that do not impact the UE.

Proposal 3: Introduce the following solution for measurement continuity in TR 38.743:
· The gNB ensures MDT continuity by initiating management-based Immediate MDT when the UE reconnects from RRC_Idle according to MDT session information stored in the core network and made available at the gNB at each RRC connection.

Observation 1: Job Type can characterize a single MDT mode only, i.e., Logged or Immediate MDT. 

Proposal 4: Introduce the following solution for Trace Correlation in TR 38.743:
· MDT records are correlated in the TCE based on an identifier provided by the AMF.

Proposal 5: Agree the TP in the annex related to continuous MDT data collection.
Annex TP for TR 38.743
<<< start of changes >>>
[bookmark: _Toc162258903]5.4	Continuous MDT collection targeting the same UE across RRC states
Editor Note: Capture the description and its potential standard impacts.

5.4.1	Use Case Description
In signalling-based MDT, continuous MDT measurements with respect to a specific UE are supported by default since trace activation is activated per UE and the Core Network may store the signalling-based MDT configuration and apply it when a UE moves from RRC_Idle to RRC_Connected state. Therefore, when a UE transits to RRC_Idle or RRC_Inactive state it activates its configured Logged MDT configuration and logs the corresponding measurements, while when it transits to RRC_Connected state the Core Network can immediately configure the UE with an Immediate MDT Configuration. In the same way, the RAN will reapply the immediate MDT configuration when the UE moves from RRC_Inactive to RRC_Connected state. This is because in Signalling-based MDT a UE can be identified through one of its permanent identifiers, e.g., IMSI or IMEI by the Core Network. Also, the TCE receiving the MDT logs may receive from Core Network a permanent identifier of the UE involved in the data collection, making it possible to correlate at the TCE that a number of measurements are provided from the same UE/from the same data collection session.

However, in many scenarios MDT data needs to be collected from specific cells for AI/ML Training. 
Signalling-based activation is not suitable for scenarios when one or more UEs in a certain area (e.g., in a cell or set of cells) need to be selected since the Core Network does not have cell visibility. In those scenarios, data collection using management-based activation is needed. 

In management-based MDT, a UE is not uniquely identified in the MDT activation. Therefore, when a UE transits to RRC_Connected state the network does not have standardized means to select a “specific” UE for continuous MDT.

In more detail, the problem of continuous data collection for management-based MDT can be described as follows: A UE in the RAN can be configured with management-based Logged MDT when in RRC_Idle and RRC_Inactive states and with management-based Immediate MDT when in RRC_Connected state. The question about maintaining Data Collection continuity in this scenario is two-fold. It is related to: 
· Problem A (measurement continuity): How to ensure that the same UE collecting logged MDT in RRC_Idle and RRC_Inactive states will be selected for immediate MDT upon transition to RRC_Connected state.
· 
· Problem B (trace correlation): How to ensure that the TCE that eventually receives the MDT Records can associate the received MDT measurements to a data collection session of measurements from the same UE. 

5.4.2 Solutions and standard impacts

Solution for measurement continuity:
· The gNB ensures MDT continuity by initiating management-based immediate MDT when the UE reconnects from RRC_Idle according to MDT session information stored in the core network and made available at the gNB at each RRC connection.

Solution for trace correlation:
· MDT records are correlated in the TCE based on an identifier provided by the AMF.

<<< end of changes >>>
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