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[bookmark: _Toc518610656][bookmark: _Toc37153573][bookmark: _Toc46501727]3.1	Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] apply.
Immediate MDT: MDT functionality involving measurements performed by the UE in CONNECTED state and reporting of the measurements to RAN available at the time of reporting condition as well as measurements by the network for MDT purposes.
Logged MDT: MDT functionality involving measurement logging by UE in IDLE mode, INACTIVE state, CELL_PCH, URA_PCH states and CELL_FACH state when second DRX cycle is used (when UE is in UTRA) for reporting to eNB/RNC/gNB at a later point in time, and logging of MBSFN measurements by E-UTRA UE in IDLE and CONNECTED modes.
Management Based MDT PLMN List: MDT PLMN List applicable to management based MDT.
Editor's NOTE: Definition applicability to NR needs checking with SA5.
MDT measurements: Measurements determined for MDT.
MDT PLMN List: A list of PLMNs where MDT is allowed for a user. It is a subset of the EPLMN list and RPLMN at the time when MDT is initiated.
Signalling Based MDT PLMN List: MDT PLMN List applicable to signalling based MDT.
Editor's NOTE: Definition applicability to NR needs checking with SA5.

<Next modification>

[bookmark: _Toc518610660][bookmark: _Toc37153577][bookmark: _Toc46501731]4.1	General
The general principles and requirements guiding the definition of functions for Minimization of drive tests are the following:
[bookmark: OLE_LINK2]1.	MDT mode
There are two modes for the MDT measurements: Logged MDT and Immediate MDT. There are also cases of measurement collection not specified as either immediate or logged MDT, such as Accessibility measurements.
2.	UE measurement configuration
It is possible to configure MDT measurements for the UE logging purpose independently from the network configurations for normal RRM purposes. However, in most cases, the availability of measurement results is conditionally dependent on the UE RRM configuration.
3.	UE measurement collection and reporting
UE MDT measurement logs consist of multiple events and measurements taken over time. The time interval for measurement collection and reporting is decoupled in order to limit the impact on the UE battery consumption and network signalling load.
4.	Geographical scope of measurement logging
It is possible to configure the geographical area where the defined set of measurements shall be collected.
5.	Location information
The measurements shall be linked to available location information and/or other information or measurements that can be used to derive location information.
6.	Time information
The measurements in measurement logs shall be linked to a time stamp.
7.	Sensor information
The measurements can be linked to available sensor information that can be used to derive UE orientation in a global coordinate system, the uncompensated barometric pressure and the UE speed.
8.	UE capability information
The network may use UE capabilities to select terminals for MDT measurements.
9.	Dependency on SON
The solutions for MDT are able to work independently from SON support in the network. Relation between measurements/solution for MDT and UE side SON functions shall be established in a way that re-use of functions is achieved where possible.
10.	Dependency on TRACE
The subscriber/cell trace functionality is reused and extended to support MDT. If the MDT is initiated toward to a specific UE (e.g. based on IMSI, IMEI-SV, etc.), the signalling based trace procedure is used, otherwise the management based trace procedure (or cell traffic trace procedure) is used. Network signalling and overall control of MDT is described in TS 32.422 [6].
Editor's NOTE: Definition applicability to NR needs checking with SA5.
The solutions for MDT shall take into account the following constraints:
1.	UE measurements
The UE measurement logging mechanism is an optional feature. In order to limit the impact on UE power consumption and processing, the UE measurement logging should as much as possible rely on the measurements that are available in the UE according to radio resource management enforced by the access network.
2.	Location information
The availability of location information is subject to UE capability and/or UE implementation. Solutions requiring location information shall take into account power consumption of the UE due to the need to run its positioning components.

<Next modification>

[bookmark: _Toc518610665][bookmark: _Toc37153582][bookmark: _Toc46501736]5.1.1.1.1	Configuration parameters
The logged measurement configuration consists of:
-	configuration of downlink pilot strength measurements logging for (E-)UTRA and NR.
-	configuration of MBSFN measurement logging for E-UTRA.
-	configuration of the triggering of logging events:
-	for (E-)UTRAN only periodic measurement trigger is supported, for which the logging interval is configurable. The parameter specifies the periodicity for storing MDT measurement results. It should be configured in seconds in multiples of the applied IDLE mode DRX, i.e. multiples of 1.28s which is either a factor or multiple of the IDLE mode DRX. The UE behaviour is unspecified when the UE is configured with a DRX cycle larger than the logging interval.
-	for NR:
-	periodic measurement trigger is supported, for which the logging interval is configurable. The parameter specifies the periodicity for storing MDT measurement results. Optionally, the periodic measurement trigger is accompanied with a configuration of logging frequencies and cell IDs (i.e. PCI) for neighbour cell measurement. UE only need to log and report measurement results for the configured frequencies, if the results are available.
Editor's note: For the serving cell downlink pilot strength measurements logging configuration is FFS.
-	event-based trigger is supported, for which the logging interval is configurable, which determines periodical logging of available data (e.g. time stamp, location information), and following two types of events are supported:
[bookmark: _Hlk37060317]-	measurement quantity-based event L1, for which the event threshold and time to trigger are configurable;
-	out-of-coverage detection trigger.
NOTE:	The logging configuration for event-based and periodical DL pilot strength logged measurements can be configured independently. Only one type of event can be configured to the UE.
-	configuration of the logging duration. This configuration parameter defines a timer activated at the moment of configuration, that continues independent of state changes, RAT or RPLMN change. When the timer expires the logging is stopped and the configuration is cleared (except for the parameters that are required for further reporting e.g. network absolute time stamp, trace reference, trace recording session reference and TCE Id).
-	network absolute time stamp to be used as a time reference to UE
-	Trace Reference parameter as indicated by the OAM configuration as specified in TS 32.422 [6]
-	Trace Recording Session Reference as indicated by the OAM configuration as specified in TS 32.422 [6]
-	TCE Id as indicated by the OAM configuration as specified in TS 32.422 [6]
Editor's note: Trace relevant parameters in NR need SA5 confirmation.
-	MDT PLMN List, indicating the PLMNs where measurement collection and log reporting is allowed. It is either the Management Based MDT PLMN List or the Signalling Based MDT PLMN List, depending on how the Logged MDT task was initiated (see 5.1.3).
-	(optionally) configuration of a logging area. A UE will log measurements as long as it is within the configured logging area. The scope of the logging area may consist of one of:
-	a list of up to 32 global cell identities. If this list is configured, the UE will only log measurements when camping in any of these cells
-	a list of up to 8 TAs or 8 LAs or 8 RAs. If this list is configured, the UE will only log measurements when camping in any cell belonging to the preconfigured TA/LA/RAs.
-	The configured logging area can span PLMNs in the MDT PLMN List. If no area is configured, the UE will log measurements throughout the PLMNs of the MDT PLMN list.
-	(optionally) configuration of a list of neighbouring frequencies and/or cells, indicating the UE to include neighbouring cell's measurements as indicated in the list in the logged MDT report.
-	(optionally) configuration of target MBSFN area(s) for MBSFN measurement logging. If target MBSFN area(s) is configured, UE applies it in addition to other restrictions such as the logging area. The UE will log measurements as long as it receives MBMS service from an indicated target MBSFN area and is within the configured logging area. The target MBSFN area(s) is defined by a list of up to 8 entries, where each entry indicates a carrier frequency and optionally indicates a specific MBSFN area on a carrier frequency.
-	(optionally) configuration of the WLAN measurements, indicating the UE to attempt to obtain WLAN measurements.
-	(optionally) configuration of the Bluetooth measurements, indicating the UE to attempt to obtain Bluetooth measurements.
[bookmark: _Toc518610666][bookmark: _Toc37153583]-	(optionally) configuration of the sensor measurements, indicating the UE to attempt to obtain sensor measurements.

<Next modification>

[bookmark: _Toc518610676][bookmark: _Toc37153593][bookmark: _Toc46501747]5.1.2.3	MDT context handling during handover
The measurements configured in the UE for Immediate MDT should fully comply with the transferring and reconfiguration principles for the current measurements configured in the UE for RRM purpose during handover (including conformance with Rel-8 and Rel-9).
The target node releases the measurements configured in the UE for immediate MDT which are no longer needed based on any MDT trace configuration it receives or does not receive.
In addition, MDT configuration handling during handover depends on MDT initiation from OAM defined in clause 5.1.3:
-	The MDT configuration configured by management based trace function will not propagate during handover.
-	For LTE, the MDT configuration received by signalling based trace messages for a specific UE will propagate during intra-PLMN handover, and may propagate during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN. This behaviour applies also for MDT configuration that includes area scope, regardless of whether the source or target cell is part of the configured area scope.
-	For UMTS, the MDT configuration received by signalling based trace messages for a specific UE will continue during intra-PLMN handover, and may continue during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN, except for the case of SRNS relocation.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	For NR, the MDT configuration received by signalling based trace messages for a specific UE will propagate during intra-PLMN handover, and may propagate during inter-PLMN handover if the Signalling Based MDT PLMN List is available and includes the target PLMN. This behaviour applies also for MDT configuration that includes area scope, regardless of whether the source or target cell is part of the configured area scope. [FFS]
NOTE:	In the case of SRNS relocation, MDT may be reactivated by the Core Network following a successful relocation.

<Next modification>

[bookmark: _Toc37153611][bookmark: _Toc46501766]5.4.1.1	Measurements and reporting triggers for Immediate MDT
Measurements to be performed for Immediate MDT purposes involve reporting triggers and criteria utilized for RRM. In addition, there are associated network performance measurements performed in the gNB.
In particular, the following measurements shall be supported for Immediate MDT performance:
Measurements:
⁻	M1: DL signal quantities measurement results for the serving cell and for intra-frequency/Inter-frequency/inter-RAT neighbour cells, including cell/beam level measurement for NR cells only, TS 38.215 [19]
⁻	M2: Power Headroom measurement by UE, TS 38.213 [20]
⁻	M3: VoidReceived Interference Power measurement [The feasibility need to be confirmed by RAN1]
⁻	M4: Data Volume measurement separately for DL and UL, per DRB per UE, see TS 28.552 [17] ⁻	M5: Average UE throughout measurement separately for DL and UL, per DRB per UE and per UE for the DL, per DRB per UE and per UE for the UL, by gNB, see TS 28.552 [17]
⁻	M6: Packet Delay measurement separately for DL and UL, per DRB per UE, TS 28.552 [17] and TS 38.314 [18]
⁻	M7: Packet loss rate measurement separately for DL and UL, per DRB per UE, TS 28.552 [17] and TS 38.314 [18]
⁻	M8: RSSI measurement by UE (for WLAN/Bluetooth measurement) see TS 38.331 [15].
⁻	M9: RTT Measurement by UE (for WLAN measurement) see TS 38.331 [15].
Measurement collection triggers:
-	For M1:
-	Event-triggered measurement reports according to existing RRM configuration for events A1, A2, A3, A4, A5, A6, B1 or B2
-	Periodic, A2 event-triggered, or A2 event triggered periodic measurement report according to MDT specific measurement configuration.
-	For M2:
-	Reception of Power Headroom Report (PHR) according to existing RRM configuration.
NOTE:	PHR is carried by MAC signalling. Thus, the existing mechanism of PHR transmission applies, see TS 38.321 [21].
-	For M3:
-	End of measurement collection period
-	For M4:
-	End of measurement collection period.
-	For M5:
-	End of measurement collection period.
-	For M6:
-	End of measurement collection period.
-	For M7:
-	End of measurement collection period.
-	For M8:
-	End of measurement collection period.
-	For M9:
-	End of measurement collection period.

<Next modification>

[bookmark: _Toc37153614][bookmark: _Toc46501769]5.4.2	RRC_IDLE & RRC_INACTIVE
For UE in RRC_IDLE state Logged MDT procedures as described in 5.1.1 apply.
For Logged MDT measurement collection for RRC INACTIVE UEs, the actual process of logging within the UE, takes place in RRC INACTIVE state and may be continued in RRC IDLE state; or vice versa.
The logged measurement stored in UE during RRC INACTIVE and RRC IDLE state are kept for a given common period before they are deleted as in LTE MDT.
If the signalling based logged MDT received by the NG-RAN when UE is in RRC_INACTIVE:
-	The NG-RAN stores the logged MDT configuration in the UE context;
-	When the UE resumes the RRC connection in the last serving NG-RAN, the NG-RAN can configure the MDT configuration for the UE;
-	When the UE resumes the RRC connection in one new NG-RAN, the last serving NG-RAN can propagate the logged MDT configuration to the new NG-RAN.
Editor's NOTE: Above agreement for signalling based logged MDT received by the NG-RAN when UE is in RRC_INACTIVE should be confirmed by RAN3.
If the management based logged MDT received by the NG-RAN when UE is in RRC_INACTIVE,
-	No requirement for the NG-RAN to store the logged MDT configuration in the UE context;
-	When the UE resumes the RRC connection in the last serving NG-RAN, the NG-RAN can configure the MDT configuration for the UE;
-	When the UE resumes the RRC connection in another NG-RAN, the source NG-RAN will not propagate the management based logged MDT configuration. The source NG-RAN should inform the target NG-RAN of UE consents.
Logged MDT measurements are sent on Signalling Radio Bearer SRB2 in RRC_CONNECTED state.

