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1 Introduction

In this paper, we discuss the key issues for Continuous MDT and the solutions to achieve continuous MDT.
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Rel-18 leftovers as candidates for normative work, based on the Rel-18 principles, as follows:
- Mobility optimization for NR-DC
- Split architecture support for Rel-18 use cases based on the conclusions from Rel-18 WI 

- Energy Saving enhancements, e.g., Energy Cost Prediction

- Continuous MDT collection targeting the same UE across RRC states
- Multi-hop UE trajectory across gNBs
Note: RAN3 should take the Rel-18 discussions into account.
Discuss the solutions and identify the leftover issues to be standardized in R19


2 Discussion

2.1  Agreements for Continuous MDT
The following were agreed in Rel18 for Continuous MDT
· 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).
· It is proposed that solutions to address the above shortcomings are not pursued in Rel.18.
For Rel-19 we propose to move forward on Continuous MDT considering Rel18 agreements as a baseline.
Observation 1: Requirements for Continuous MDT are as below.
· Group of UE(s) identification across RRC states in RAN for configuration of Continuous MDT
· OAM should be able to identify that the immediate and logged MDT reports being received, belong to the same set of UE(s) participating in a particular continuous MDT session. 
2.2 Identification of UE(s) across RRC States in RAN
To get continuous MDT data from the same set of UE(s) across RRC States, RAN should be able to identify the group of UE(s) across state transitions. There are 3 ways in which this can be achieved.

UE based solution:

When the UE goes Idle, an identifier to identify the continuous MDT session can be passed on to the UE from RAN and when the UE goes to RRC Connected state, the UE reports the continuous MDT identifier back to the RAN. This will enable the RAN to identify the UE participating in Continuous MDT session.
Disadvantages:

· Has UE impacts and legacy UEs cannot participate in continuous MDT which will reduce the AI/ML data set.

· It might have security issues due to an identifier to identify the UE is passed to the UE over the air interface.

Observation 2: In UE based solution, continuous MDT session identifier is sent to the UE from RAN when it goes idle, and UE reports it back to the RAN when it goes connected, for UE identification in RAN. Since this solution impacts the UEs, legacy UEs cannot participate in the continuous MDT which will reduce the AI/ML training data set. 
Proposal 1: RAN3 to agree not to pursue UE based solution due to UE impact.  

AMF based solution:
RAN can request AMF to allocate an identifier for the UE or a group of UEs participating in a Continuous MDT session. AMF provides an identifier to the RAN for the requested group of UEs and AMF stores this identifier in its database. When the UE goes idle and moves to RRC Connected again, AMF identifies the UE and provides the Continuous MDT session identifier stored in its database to the RAN. This will enable the RAN to identify the UE participating in Continuous MDT session.

A sample call flow for continuous MDT session for AMF based is provided below for reference. 
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Observation 3: In AMF based solution, upon request from RAN, AMF allocates identifier for the UEs participating in a Continuous MDT session and assists the RAN in identification of the UEs across RRC states by providing same Continuous MDT session identifier to the RAN during UE context setup.

OAM based solution:
OAM can provide an identifier for Continuous MDT session in the Management Trace initiation to RAN. RAN can associate this identifier from OAM to the group of UEs participating in the Continuous MDT session. When the UE goes Idle, RAN can request AMF to store the Continuous MDT session identifier from OAM. When the UE moves to Connected state, AMF can provide the Continuous MDT session identifier to RAN. This will enable the RAN to identify the UE participating in Continuous MDT session.
A sample call flow for continuous MDT session for OAM based solution is provided below for reference. 
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Observation 4: In OAM based solution, OAM allocates identifier for the UEs participating in a Continuous MDT session and sends it to RAN. RAN requests AMF to store this identifier when the UE goes idle and AMF provides it to RAN when the UE goes connected again for UE identification in RAN.

Proposal 2: RAN3 agrees to pursue AMF or OAM based solution for identification of the same UE across RRC states for Continuous MDT.
2.3 MDT Report Correlation at OAM
When the UE provides logged and immediate MDT reports via RAN to OAM, OAM should be able to identify that the reports belong to the same UE or group of UEs across RRC states for a particular continuous MDT session. Correlation of MDT reports at OAM can be achieved by RAN sending a Continuous MDT session identifier in the logged and immediate MDT reports to OAM, for OAM to correlate the MDT reports from the same UE across RRC States.

Observation 5: Correlation of MDT reports in OAM from the same UE across RRC States can be achieved via a Continuous MDT session identifier sent by RAN in the logged and immediate MDT reports to OAM.
OAM/AMF based solution: 

In the OAM/AMF based solution as detailed above in Clause 2.2, RAN can provide the Continuous MDT session identifier provided by AMF or OAM in the immediate and logged MDT reports to the OAM for immediate and logged MDT report correlation for same UE across RRC States.

Proposal 3: RAN to provide the Continuous MDT session identifier allocated by AMF or OAM, while reporting immediate or logged MDT reports to OAM for correlation of MDT trace reports.
3 Summary
Based on the above discussion the following Observations and Proposal are made 
Observation 1: Requirements for Continuous MDT are as below.

· Group of UE(s) identification across RRC states in RAN for configuration of Continuous MDT

· OAM should be able to identify that the immediate and logged MDT reports being received, belong to the same set of UE(s) participating in a particular continuous MDT session. 

Observation 2: In UE based solution, continuous MDT session identifier is sent to the UE from RAN when it goes idle, and UE reports it back to the RAN when it goes connected, for UE identification in RAN. Since this solution impacts the UEs, legacy UEs cannot participate in the continuous MDT which will reduce the AI/ML training data set. 

Proposal 1: RAN3 agrees not to pursue UE based solution due to UE impact.  

Observation 3: In AMF based solution, upon request from RAN, AMF allocates identifier for the UEs participating in a Continuous MDT session and assists the RAN in identification of the UEs across RRC states by providing same Continuous MDT session identifier to the RAN during UE context setup.

Observation 4: In OAM based solution, OAM allocates identifier for the UEs participating in a Continuous MDT session and sends it to RAN. RAN requests AMF to store this identifier when the UE goes idle and AMF provides it to RAN when the UE goes connected again for UE identification in RAN.

Proposal 2: RAN3 agrees to pursue AMF or OAM based solution for identification of the same UE across RRC states for Continuous MDT.
Observation 5: Correlation of MDT reports in OAM from the same UE across RRC States can be achieved via a Continuous MDT session identifier sent by RAN in the logged and immediate MDT reports to OAM.
Proposal 3: RAN to provide the Continuous MDT session identifier allocated by AMF or OAM, while reporting immediate or logged MDT reports to OAM for correlation of MDT trace reports.
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