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1	Introduction
In RAN3 #119bis-e, we made some agreements and further captured some open aspects with respect to MDT:
The existing MDT framework is used as baseline for data collection from the UE.
FFS on using s-based MDT, m-based MDT or both of them for data collection from the UE.
Continuous collection of MDT traces is beneficial only for AI/ML training in OAM. Continuous MDT collection is to enable the continuous collection of MDT data from the same UE across RRC state changes (RRC_Connected, RRC_Idle, RRC_Inactive).
FFS on determining the need for continuous MDT support for the Rel.18 use cases.
FFS on the solutions to support continuous MDT collection:
· Solution 1: existing MDT mechanism without enhancement.
· Solution 2: Introduce an indication in the logged MDT measurement configuration to indicate UE whether to collect continuous location information (e.g., historical cell information, latitude, longitude, altitude, velocity, etc.) across various RRC states (connected, inactive, idle).
· Solution 3: introduce a “Continuous MDT” flag in the management based logged MDT measurement configuration, and enable the UE to report a “Continuous MDT” flag as soon as the UE establishes an RRC connection from Idle. Introduce a continuous MDT indication in the Handover Request message to enable the target NG-RAN to configure the UE with a management-based MDT configuration
· Solution 4: down-select the solution from option 1 to 3 to configure multiple signaling based MDTs (e.g., immediate MDT and log MDT) to a UE
· Option 1: add addition trace activation IE in Xn
· Option 2: add addition trace activation IE in both NG and Xn
· Option 3: extending the CHOICE MDT Mode IE 
In this contribution, we provide our views on the remaining open points on the subject.
2	MDT Continuity based on existing MDT methods
In RAN3 #119bis-e we agreed that the existing MDT framework is used as a baseline for data collection from the UE. We captured as an open point to further discuss whether signalling-based, management-based MDT or both should be used for the data collection from the UE. Both signalling-based and management-based activation are supported by the MDT mechanism and could be used in the data collection depending on the use case. If data needs to be collected from a specific UE then signalling-based activation is more appropriate, but if network needs to collect data from an area from a (larger) number of UEs then management-based activation is more suitable. 

Proposal 1: Both signalling-based and management-based MDT activation are in scope for data collection from a UE. Which activation mechanism to be used is evaluated on a case-by-case basis.

In addition, in the previous meeting it was agreed that continuous MDT is useful for AI/ML Training in OAM and 4 solutions have been discussed related to how to achieve continuity. As discussed in our earlier contribution (R3-231660) current MDT framework already supports some level of continuity in the data collection in that data can be collected from the same UE across RRC states and can be correlated in the TCE. 

The signalling-based MDT activation mechanism (via the core network) enables the operator to configure a given UE, identified e.g., by its IMSI, IMEI, SUPI, both with Logged MDT and Immediate MDT, if UE capability supports them both. In this way, the operator could target data collection from a specific UE of interest. This enables the operator to collect measurements continuously, across RRC states, from a certain UE e.g., related to location information or to RSRP measurements to mention a few examples. This further enables the operator to determine the reasons behind performance degradation for a specific UE, by continuously monitoring its measurements across RRC states.
Observation 1: Signalling-based MDT allows the operator to monitor a specific UE continuously across RRC states in order to determine performance degradation and to improve performance.   
It was brought up in the previous meeting that Signalling-based MDT has limitations that it cannot provide data continuity when a UE moves from idle to connected mode since the serving node needs to establish a UE context before it receives signalling-based MDT configuration for the UE. In addition, it was argued that signalling-based MDT is signalling and processing intensive since NGAP procedures need to be started and signalling-based MDT context needs to be maintained at the serving node. However, as it can be seen in Figure 1 describing the UE initial access procedure (TS 38.401), the Trace Activation IE, containing the MDT configuration, is included in the Initial Context Setup Request message (step 8) and is received at the serving node as part of the initial access procedure. Therefore, signalling-based configuration is received at the serving node as part of the initial access procedure and is already available at the serving node before the UE enters connected mode (sends RRCReconfigurationComplete message).


[bookmark: _Ref134179887]Figure 1 UE Initial Access Procedure (call flow from TS 38.401)
Observation 2: Signalling-based MDT configuration is received at the serving node as part of the initial access procedure and is already available at the serving node before the UE enters connected mode.
Furthermore, MDT continuity is also possible for management-based MDT. A UE in RRC idle state that is configured with Logged MDT may indicate to network data availability when it goes to RRC connected state. At this point, the network may, if needed, subsequently configure the UE with Immediate MDT. Similarly if a UE is in RRC connected state and switches to RRC idle or inactive it may provide the network with logged MDT information to deliver to network when it goes back to RRC connected state, including the full reference of the logged MDT session (TR/TRSR). If a UE is transitioning among RRC connected and RRC idle/inactive states within the same NG-RAN node, based on the provided MDT session references, the current MDT framework therefore enables the network to constitute a continuous (uninterrupted) measurement series by linking the Immediate MDT data and the Logged MDT data.  In inter-gNB scenarios, the TCE can constitute continuous measurement series based on the availability of permanent UE ID provided by the core network (Cell Traffic Trace mechanism). As it can be observed, a UE can be configured by the operator with two different trace sessions, one for Logged MDT and one for Immediate MDT, and the UE can still be identified by the operator. 
Observation 3: For management-based MDT, if a UE is transitioning among RRC connected and RRC idle/inactive states within the same NG-RAN node or in inter-gNB scenarios, the TCE can constitute continuous measurement series based on the availability of permanent UE ID.
Based on the above, it can be established that continuous MDT is already supported with the current MDT framework. Whether we need to consider further continuity requirements depends on the requirements imposed by the use cases for which data is collected. Below, we provide our views on this aspect.

3 	Continuous MDT Data Collection for Rel.18 Use Cases
The following are UE input data for the 3 prioritized Rel-18 use cases, that could be provided to network through the MDT framework:
	R18 AI/ML Use Cases
	Required UE Input Data 

	· Network Energy Saving
· Load balancing
· Mobility Enhancements

	· UE location information (e.g., coordinates, serving cell ID, moving velocity) interpreted by gNB implementation when available
· RSRP/RSRQ/SINR radio measurements 




All the RAN3 Rel.18 use cases in NG-RAN AI/ML are connected mode use cases. For this reason, when it comes to RSRP/RSRQ/SINR measurements provided by the UE it is unlikely that the corresponding AI/ML models that generate Model Inference in RRC Connected mode will find RSRP measurements from RRC Idle/Inactive state to be a useful input. 
Observation 4: Continuous MDT for radio measurements (RSRP/RSRQ/SINR) does not seem to have clear benefits for the Rel.18 use cases which are connected mode use cases.
When it comes to location information, the trajectory prediction under discussion for AI/ML Mobility Optimization is cell-based predicted UE Trajectory, which can be obtained using UE History Information from UE and neighbouring nodes. We believe that consecutive detailed UE location information is not needed to train an ML Model for cell-based UE Trajectory prediction. In fact, in our view it is very hard to reliably correlate detailed location information to a cell.   
Observation 5: Continuous MDT for detailed location information does not have clear benefits for the solutions related to the Rel.18 NG-RAN AI/ML use cases e.g., for cell-based UE Trajectory prediction.  
4 	Impacts on MDT feature by introducing further continuity enhancements
As described above, in our view, continuous MDT is already supported under the current MDT framework. A question that remains is whether the current solutions suffice or whether additional enhancements are needed. Enhancing the current framework implies that only a small number of Rel.18 UEs, implementing the new feature, may support the data collection. An introduced functionality is successful if it is supported by a large number of UEs. Especially for AI/ML purposes, training an AI/ML model requires data from a large number of UEs to avoid biases into the model training. Data collection provided by Rel-18 UEs only would result in data collected from a limited number of UEs and hence result in a significant downside when it comes to fulfilling the diversity requirement for creation of a good training dataset, without providing any clear benefit over existing methods.  A good training data set shall contain data characterizing as broadly as possible the optimization problem. As an example, having a large amount of UE measurements over the same area or with very similar values (e.g., RSRP or location) is not very useful and is also costly in terms of signalling load and required storage for the collected information. Diversity depends also on the ML Model and may depend on an area (e.g., which percentage of an area should be covered by the data collection), time (e.g., how to evenly collect data per time unit), sources (e.g., data should represent as broadly as possible a UE distribution and not be collected from the same UE). 
Observation 6: Any new Rel-18 UE requirement for data collection would negatively impact training dataset diversity.
For the above reasons, we think that continuous MDT enhancements should not be considered in Rel.18.
Proposal 2: Existing MDT mechanism without enhancements is sufficient for continuous MDT data collection for the identified Rel.18 use cases.
5	Conclusion
In this contribution we made the following observations and proposals:
Proposal 1: Both signalling-based and management-based MDT activation are in scope for data collection from a UE. Which activation mechanism to be used is evaluated on a case-by-case basis.

Observation 1: Signalling-based MDT allows the operator to monitor a specific UE continuously across RRC states in order to determine performance degradation and to improve performance.   
Observation 2: Signalling-based MDT configuration is received at the serving node as part of the initial access procedure and is already available at the serving node before the UE enters connected mode.
Observation 3: For management-based MDT, if a UE is transitioning among RRC connected and RRC idle/inactive states within the same NG-RAN node or in inter-gNB scenarios, the TCE can constitute continuous measurement series based on the availability of permanent UE ID.
Observation 4: Continuous MDT for radio measurements (RSRP/RSRQ/SINR) does not seem to have clear benefits for the Rel.18 use cases which are connected mode use cases.
Observation 5: Continuous MDT for detailed location information does not have clear benefits for the solutions related to the Rel.18 NG-RAN AI/ML use cases e.g., for cell-based UE Trajectory prediction.  
Observation 6: Any new Rel-18 UE requirement for data collection would negatively impact training dataset diversity.
Proposal 2: Existing MDT mechanism without enhancements is sufficient for continuous MDT data collection for the identified Rel.18 use cases.
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