3GPP TSG-RAN WG3 Meeting #118                                                                        R3-226712
14 – 18 November, 2022

Agenda Item:	12.3
Source:	CMCC
Title:	Discussion on MDT Enhancements
Document for:	Discussion and Decision
1	Introduction	
The potential MDT enhancements were discussed in recent RAN3 meetings, and following open issues need further discussion [1]: 
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

RAN3#117bis-e:
Study the scenarios, issues and solutions to support the continuous data collection within a period for AI/ML via MDT.
More clarification on granularity of UE selection are needed in the next meeting.

In this contribution, we provide considerations on the potential MDT enhancements for the three AI based use cases. 
2	Discussion
During the Rel-17 study phase of AI/ML for NG-RAN, the solutions of the three use cases, i.e., the AI/ML-based Network Energy Saving, Load Balancing and Mobility Optimization, were studied and following solutions were captured in TR37.817 [2]:
· Input from UE, local node and neighbouring NG-RAN node
· Output for AI/ML-based solutions
· Feedback of AI/ML-based solutions
2.1	Input from UE
Following we will discuss the input information from UE that has potential Uu interface impacts.
In the light of the TR, following UE location information and measurement report are common for the three use cases. 
-	UE location information (e.g., coordinates, serving cell ID, moving velocity) interpreted by gNB implementation when available
-	UE measurement report (e.g., UE RSRP, RSRQ, SINR measurement, etc), including cell level and beam level UE measurements
Although beam level UE measurements are not mentioned for AI/ML-based Mobility Optimization, they are obviously useful for UE trajectory prediction. And, existing RRM reporting also supports the reporting of beam measurements.
Furthermore, according to TS38.331 and TS37.355, reporting following location information has been supported by NR RRM reporting and MDT, CEF Report and RLF report.
LocationCoordinates ::= CHOICE {
	ellipsoidPoint								Ellipsoid-Point,
	ellipsoidPointWithUncertaintyCircle			Ellipsoid-PointWithUncertaintyCircle,
	ellipsoidPointWithUncertaintyEllipse		EllipsoidPointWithUncertaintyEllipse,
	polygon										Polygon,
	ellipsoidPointWithAltitude					EllipsoidPointWithAltitude,
	ellipsoidPointWithAltitudeAndUncertaintyEllipsoid
												EllipsoidPointWithAltitudeAndUncertaintyEllipsoid,
	ellipsoidArc								EllipsoidArc,
	...,
	highAccuracyEllipsoidPointWithUncertaintyEllipse-v1510
								HighAccuracyEllipsoidPointWithUncertaintyEllipse-r15,
	highAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-v1510
								HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-r15,
	ha-EllipsoidPointWithScalableUncertaintyEllipse-v1680																				HA-EllipsoidPointWithScalableUncertaintyEllipse-r16,
	ha-EllipsoidPointWithAltitudeAndScalableUncertaintyEllipsoid-v1680
								HA-EllipsoidPointWithAltitudeAndScalableUncertaintyEllipsoid-r16
}

Velocity ::= CHOICE {
	horizontalVelocity							HorizontalVelocity,
	horizontalWithVerticalVelocity				HorizontalWithVerticalVelocity,
	horizontalVelocityWithUncertainty			HorizontalVelocityWithUncertainty,
	horizontalWithVerticalVelocityAndUncertainty
												HorizontalWithVerticalVelocityAndUncertainty,

On the other hand, UE Mobility History Information reporting is needed for AI/ML-based Load Balancing and Mobility Optimization. And, MHI has been supported by reporting visited primary cells or time spent in any cell selection state and/or camped on any cell state in NR or E-UTRA. 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. 
In our understanding, current MHI could meet the requirement of UE Mobility History Information reporting for Load Balancing and Mobility Optimization. Therefore, existing RRM and MDT/SON related reporting could meet the requirement of UE location and measurement reporting for the three use cases. In addition, current MHI could meet the requirement of UE Mobility History Information reporting for Load Balancing and Mobility Optimization.
Proposal 1: Reuse existing RRM and MDT/SON related UE location and measurement reporting, as well as Mobility History Information reporting, to transfer input data from UE for AI/ML-based Network Energy Saving, Load Balancing and Mobility Optimization.

2.2	Continuous data collection
The proponents of continuous data collection deem that it is useful if the UEs selected to report AI/ML data via MDT could continue to report MDT measurements independently of whether they are in Connected, Inactive or Idle state, which would ensure that measurements reported by the same UE at different connection states are consistent and do not depend on e.g. UE capabilities, UE implementation etc. The RAN can benefit of such continuous MDT reporting because, so long as the UE is within the coverage of the same RAN node, the UE can report measurements while in connected (via Immediate MDT) and while in Idle, at the expiration of each logging interval. Hence the RAN may have continuous reporting from the UE across RRC states.
However, the opponents think the MDT procedure serves the purpose of collecting data as input for AI/ML model training, which is not a real-time task, it is a long-term and continuous task trying to collect data from as many as possible UEs under different radio environments. Furthermore, logged MDT plus immediate MDT could already serve the purpose of consecutive recording of a UE. Besides, MDT already supports measurement with diverse period.
In our understanding, MDT could be used by lots of UEs to report the collected measurement data. As long as the reported data is large enough, the desired optimization could be achieved, no matter the UE is in connected, idle or inactive state. Furthermore, there seems no big difference between the measurements from different UEs capabilities, UE implementation etc, which means the measurements reported by the same UE is not so necessary. Therefore, it is proposed that:
Proposal 2: No continuous data collection is introduced at current stage.

2.3	Granularity of UE selection
It was proposed that NG-RAN is enabled to have more control on how to select relevant UEs for MDT configurations, based on selection criteria applicable for the AI/ML use case at hand. So, it was proposed to enhance the current MDT based activation to enable a more granular selection of UEs based on enhanced MDT configuration information by means of information on the capabilities of the UEs that should be selected.
However, the existing signalling-based MDT could select a UE to provide measurements based on its unique identification (e.g., IMSI/IMEI/SUPI), which is in the scope of SA5. In management-based MDT the UEs could be selected in the granularity of cell level or TA level, and the exact UEs are selected based on gNB’s implementation. As for the scenario that the OAM may require data collection from UEs supporting specific capabilities, e.g., MIMO capabilities, DC capabilities, to train the models properly that include MIMO or DC aspects. In our understanding, the gNB could select proper UEs based on the information of UEs and gNB’s implementation.
Therefore, existing MDT methods could provide the granularity of per UE, per cell, per TA level selection of UEs to perform measurements report, and there is no clear requirement for new granularity of UE selection.
Proposal 3: No new granularity of UE selection is introduced for MDT.

3	Summary
In this contribution, we provide considerations on potential Uu interface impacts due to Input data of the three use cases. Following proposals are made:
Proposal 1: Reuse existing RRM and MDT/SON related UE location and measurement reporting, as well as Mobility History Information reporting, to transfer input data from UE for AI/ML-based Network Energy Saving, Load Balancing and Mobility Optimization.
Proposal 2: No continuous data collection is introduced at current stage.
Proposal 3: No new granularity of UE selection is introduced for MDT.

4	Reference
[1] 	RAN3_117bis-e_agenda_20221018_EOM1
[2]	3GPP RP-220617 TR 37.817-200, CMCC
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