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1 Introduction

In the last RAN3#119bis-e, the definition of continuous MDT was agreed as shown in the box below. The solution to continuous MDT was FFS. In this paper we provide our views that continuous MDT can be supported without any enhancements. 
	RAN3# 119bis-e 

The existing MDT framework is used as baseline 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




2 Discussion

2.1 Should MDT be enhanced for Continuous MDT collection across RRC states?

Currently Signaling-based MDT can be configured by OAM to collect MDT traces for a specific UE across RRC states if a UE supports both immediate and logged MDT. 
Observation 1: Signaling-based MDT can be used to collect MDT traces for a specific UE across RRC states for continuous MDT.

For Management based MDT, there are two ways in which continuous MDT can be achieved.

2.1.1 Option 1
If a UE is configured with only logged MDT, when the UE reports the logged MDT upon moving to Connected state, then OAM can configure the UE with immediate MDT if continuous collection of MDT traces are needed. OAM can correlate the traces across different RRC states based on Trace Session IDs. Hence there is no necessity for UE to carry continuous MDT indication and report it back to RAN. If OAM needs continuous MDT, OAM can configure immediate and logged to the UE.
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Observation 2: OAM can configure the UE with immediate MDT if continuous MDT collection is needed when UE reports logged MDT upon moving to connected state.
2.1.2 Option 2
OAM can pre-configure the gNBs connected to it with both logged MDT and immediate MDT for UEs satisfying a particular criterion. If the UEs satisfying the filter condition moves from one gNB to another with the same OAM, the UE will be selected to configure logged and immediate MDT by the gNB as shown below.
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Observation 3: OAM can preconfigure the gNBs with logged and immediate MDT configuration for UEs matching filter condition. When the UEs move across gNBs the same UE will be configured with immediate and logged MDT by the gNB.

Proposal 1: Existing OAM mechanisms (via Option 1 and Option 2) sufficiently address the continuous MDT collection across RRC states for a UE using Management based MDT. Hence UE need not store the Continuous MDT indication and report it back to RAN upon Idle to connected transition. OAM can pre-configure both immediate and logged MDT for continuous MDT collection from UE to the gNBs attached to OAM.
If Rel18 MDT enhancements would mean introducing additional UE capability and RAN2 impacts. Additional UE capability can only be supported for Rel18 UEs and above. The legacy UEs will not support any new MDT enhancement. Hence data from legacy UEs will not be available for AI/ML training which will largely impact the AI/ML inference. 

Observation 4: Rel18 MDT enhancements will introduce additional UE capability and legacy UEs cannot support this. Hence AI/ML training and Inference will be impacted due to data unavailability from legacy UEs

2.2 Will there be data loss in time gap between logged and immediate MDT configuration?

After the UE reports Logged MDT, if continuous MDT collection is needed, OAM can configure immediate MDT. There is a small-time gap between UE reporting logged MDT and the OAM configuring immediate MDT, during which the UE does not perform MDT logging. This is acceptable as AI/ML training in OAM is not real time.
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Even with the continuous MDT indication proposal, which is carried by UE, the loss of MDT data between logged MDT and immediate MDT cannot be avoided. After UE connects and informs RAN about continuous MDT configuration, RAN informs OAM to configure the UE with immediate MDT. Then RAN configures the UE with immediate MDT. 

Observation 5: With or without continuous MDT indication carried by the UE, there is a time gap between logged MDT collection and immediate MDT collection during which MDT is not logged by the UE, when the UE transitions to connected state from idle.
Proposal 2: Since AI/ML training in OAM is not realtime the time gap between logged MDT collection and immediate MDT collection during which MDT is not logged by the UE is negligible.

Alternatively, if OAM can preconfigure the gNBs with logged and immediate MDT configuration for a set of UE matching the filter condition as shown in Option 2 above, the time gap between logged MDT and immediate MDT can be avoided/minimized.

Proposal 3: Pre-configuration of logged and immediate MDT configuration for UEs matching certain filter criterion for the gNBs by OAM, can solve/minimize the time gap between logged MDT collection and immediate MDT collection.
2.3 Is Continuous MDT needed only for UEs of certain implementation?

If Continuous MDT is needed only for UEs of certain implementation or UE’s supporting certain features (eg: UEs supporting MIMO), then Management based MDT can use appropriate filters to configure immediate and logged MDT for specific UEs. If required granularity is not currently not supported, then the granularity can be discussed further for enhancement. 
Observation 6: Management-based immediate or logged MDT can select appropriate UEs based on filtering condition to enable MDT only for a specific set of UEs.

Proposal 4: Management-based MDT can help enabling MDT for a certain group of UEs satisfying a filter condition. If the current granularity in OAM for UE selection does not the address the AI/ML requirement, then enhancement of granularity can be discussed further.

Conclusion: Based on the above, we propose that existing MDT mechanism caters to continuous collection of MDT across RRC States for the same UE and no additional MDT enhancements are needed.
3 Summary
Based on the above discussion the following Observations and Proposal are made –
Observation 1: Signaling-based MDT can be used to collect MDT traces for a specific UE across RRC states for continuous MDT.

Observation 2: OAM can configure the UE with immediate MDT if continuous MDT collection is needed when UE reports logged MDT upon moving to connected state.
Observation 3: OAM can preconfigure the gNBs with logged and immediate MDT configuration for UEs matching filter condition. When the UEs move across gNBs the same UE will be configured with immediate and logged MDT by the gNB.

Proposal 1: Existing OAM mechanisms (via Option 1 and Option 2) sufficiently address the continuous MDT collection across RRC states for a UE using Management based MDT. Hence UE need not store the Continuous MDT indication and report it back to RAN upon Idle to connected transition. OAM can pre-configure both immediate and logged MDT for continuous MDT collection from UE to the gNBs attached to OAM.

Observation 4: Rel18 MDT enhancements will introduce additional UE capability and legacy UEs cannot support this. Hence AI/ML training and Inference will be impacted due to data unavailability from legacy UEs

Observation 5: With or without continuous MDT indication carried by the UE, there is a time gap between logged MDT collection and immediate MDT collection during which MDT is not logged by the UE, when the UE transitions to connected state from idle.

Proposal 2: Since AI/ML training in OAM is not realtime the time gap between logged MDT collection and immediate MDT collection during which MDT is not logged by the UE is negligible.

Proposal 3: Pre-configuration of logged and immediate MDT configuration for UEs matching certain filter criterion for the gNBs by OAM, can solve/minimize the time gap between logged MDT collection and immediate MDT collection.

Observation 6: Management-based immediate or logged MDT can select appropriate UEs based on filtering condition to enable MDT only for a specific set of UEs.

Proposal 4: Management-based MDT can help enabling MDT for a certain group of UEs satisfying a filter condition. If the current granularity in OAM for UE selection does not the address the AI/ML requirement, then enhancement of granularity can be discussed further.

Conclusion: Based on the above, we propose that existing MDT mechanism caters to continuous collection of MDT across RRC States for the same UE and no additional MDT enhancements are needed.
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