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START OF CHANGES
[bookmark: _Toc518610664][bookmark: _Toc37153581][bookmark: _Toc46501735][bookmark: _Toc46501737]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 25.133: "Requirements for support of radio resource management (FDD)".
[3]	3GPP TS 36.133: "Requirements for support of radio resource management (FDD)".
[4]	3GPP TS 25.331: "Radio Resource Control (RRC); Protocol specification".
[5]	3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".
[6]	3GPP TS 32.422: "Subscriber and equipment trace; Trace control and configuration management".
[7]	3GPP TS 25.215: "Physical Layer; Measurements (FDD)".
[8]	3GPP TS 25.225: "Physical Layer; Measurements (TDD)".
[9]	3GPP TS 36.214: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Layer; Measurements".
[10]	3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC); Protocol Specification".
[11]	3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures".
[12]	3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRAN); Overall description; Stage 2".
[13]	3GPP TS 36.314: "Evolved Universal Terrestrial Radio Access (E-UTRA); Layer 2 – Measurements".
[14]	3GPP TS 25.321: "Medium Access Control (MAC) Protocol Specification".
[15]	3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification".
[16]	3GPP TS 38.133: "NR; Requirements for support of radio resource management".
[17]	3GPP TS 28.552: "Technical Specification Group Services and System Aspects; Management and orchestration; 5G performance measurements".
[18]	3GPP TS 38.314: "NR; Layer 2 Measurements".
[19]	3GPP TS 38.215: " NR; Physical layer measurements".
[20]	3GPP TS 38.213: " NR; Physical layer procedures for control".
[21]	3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification".
[xx]	3GPP TS 38.300: "NG Radio Access Network; Overall description".
NEXT CHANGE
[bookmark: _Toc52579308]5.1.1.1.2	Configuration effectiveness
The logged measurement configuration is provided in a cell by dedicated control while UE is in CONNECTED and implies:
-	logged measurement configuration for downlink pilot strength measurements (or events) logging is active
-	in IDLE UE state in E-UTRAN, or
-	in IDLE mode, CELL_PCH and URA_PCH states in UTRAN, or
-	in CELL_FACH state when second DRX cycle is used in UTRAN, or
-	in IDLE and INACTIVE states in NR
-	until logging configuration is overwritten or logging duration timer expires or stops
-	logged measurement configuration for MBSFN measurement logging is active
-	in IDLE and CONNECTED UE states in E-UTRAN
-	until logging configuration is overwritten or logging duration timer expires or stops
-	logged measurement configuration and logs are maintained when the UE is in any state as described above, despite multiple periods interrupted by UE state transitions, e.g. for downlink pilot strength measurements when the UE is in CONNECTED state for E-UTRAN and NR and CELL_DCH, CELL_FACH state when second DRX cycle is not used in UTRAN
-	logged measurement configuration and logs are maintained when the UE is in any state as described above in that RAT, despite multiple periods interrupted by UE presence in another RAT
There is only one RAT-specific logged measurement configuration for Logged MDT in the UE. When the network provides a configuration, any previously configured logged measurement configuration will be entirely replaced by the new one. Moreover, logged measurements corresponding to the previous configuration will be cleared at the same time. It is left up to the network to retrieve any relevant data before providing a new configuration.
NOTE:	The network may have to do inter-RAT coordination.
When a logging area is configured, logged MDT measurements are performed as long as the UE is within this logging area. For NR, when determining whether a cell is part of the logging area, only the first entry of the plmn-IdentityList in the first entry of the PLMN-IdentityInfoList (in SIB1), and cellIdentity corresponding to the first entry of the PLMN-IdentityInfoList are considered. If no logging area is configured, logged MDT measurements are performed as long as the RPLMN is part of the MDT PLMN list. When the UE is not in the logging area or RPLMN is not part of the MDT PLMN list, the logging is suspended, i.e. the logged measurement configuration and the log are kept but measurement results are not logged. In addition, for MBSFN logged measurements, logged MDT measurements are performed in logging intervals when the UE receives MBMS service from a MBSFN area according to the target MBSFN area(s) configuration When the UE is not in the logging area or does not receive MBMS service from a MBSFN area that matches the target MBSFN area(s) configuration in the logging interval the logged measurement configuration and the log are kept but measurement results are not logged.
NOTE:	The logging duration timer continues.
In case the new PLMN that does not belong to the MDT PLMN list provides a logged measurement configuration any previously configured logged measurement configuration and corresponding log are cleared and overwritten without being retrieved.
NEXT CHANGE
[bookmark: _Toc52579309][bookmark: _Toc46501738][bookmark: _Toc37153584][bookmark: _Toc518610667]5.1.1.2	Measurement collection
In "camped normally" state, a UE shall perform logging as per the logged measurement configuration. This state includes a period between cell selection criteria not being met and UE entering "any cell selection" state, i.e. 10 s for E-UTRA (See TS 36.133 [3]) or 12 s for UTRA (See TS 25.133 [2]) or 10s for NR (See TS 38.133 [16]).
In "any cell selection" state, a UE shall perform logging of available information (i.e. at least indicator 'anyCellSelectionDetected' and time stamp). In "camped on any cell" state, the periodic logging stops. However, it should be noted that the duration timer is kept running. When the UE re-enters "camped normally" state and the duration timer has not expired, the periodic logging is restarted based on new DRX and logging resumes automatically (with a leap in time stamp).
When an E-UTRA UE detects an in-device coexistence problem that may affect the logged measurement results, the UE shall stop measurement logging, indicate in the log that an in-device coexistence problem has occurred, and keep the duration timer running. When the in-device coexistence problem is no longer present, and the duration timer has not expired, the logging resumes, with a leap in time stamp.
For E-UTRA MBSFN measurement logging, the UE shall perform MBSFN measurements only when receiving MBMS service, and measurement logging is performed only for logging intervals for which MBSFN measurements are available. The UE shall perform MBSFN measurements and MBSFN measurement logging in both IDLE and CONNECTED modes.
NOTE:	the UE is only required to perform MBSFN measurements when receiving MBMS service of the MBSFN area(s) targeted for logging.
For WLAN measurement logging and Bluetooth measurement logging, the UE shall perform WLAN and Bluetooth measurements, respectively, only when indicated in the corresponding configuration. The measurement logging is performed only for logging intervals for which WLAN and Bluetooth measurements are available, respectively.
The measurement quantities for downlink pilot strength measurement logging are fixed and consist of both RSRP and RSRQ for EUTRA, both RSCP and Ec/No for UTRA FDD, P-CCPCH RSCP for UTRA 1.28 Mcps TDD, Rxlev for GERAN, and Pilot Pn Phase and Pilot Strength for CDMA2000 if the serving cell is EUTRAN cell, and both RSRP and RSRQ for NR.
For NR, in addition to the logged measurement quantities of the camped cell, the best beam index (SSB Index) as well as best beam RSRP/RSRQ is logged as well as the 'number of good beams' associated to the cells within the R value range (which is configured by network for cell reselection) of the highest ranked cell as part of the beam level measurements. Sensor measurements are logged if available.
The measurement quantities for E-UTRA MBSFN measurement logging are fixed and consist of MBSFN RSRP, MBSFN RSRQ, BLER for signalling and BLER for data per MCH, in addition to the measurement quantities for downlink pilot strength measurements.
The measurement quantities for WLAN measurement logging are fixed and consist of BSSID, SSID, HESSID of WLAN APs. If configured by the network, optionally available RSSI and RTT can be included.
The measurement quantity for Bluetooth measurement logging is fixed and consists of MAC address of Bluetooth beacons. If configured by the network, optionally available RSSI can be included.
UE collects MDT measurements and continues logging according to the logged measurement configuration until UE memory reserved for MDT is full. In this case the UE stops logging, stops the log duration timer and starts the 48 hour timer.
[bookmark: _Toc46501725][bookmark: _Toc37153571][bookmark: _Toc518610654]NEXT CHANGE
[bookmark: _Toc518610671][bookmark: _Toc37153588][bookmark: _Toc46501742][bookmark: _Toc52579313]5.1.1.3.3	Reporting parameters
 For downlink pilot strength measurements, the logged measurement report consists of measurement results for the serving cell (the measurement quantity), available UE measurements performed in idle or inactive for intra-frequency/inter-frequency/inter-RAT, time stamp and location information.
For E-UTRA MBSFN measurements logging, the logged measurement report consists of MBSFN measurement results from target MBSFN area(s), if configured, and available downlink pilot strength measurement results. Inter-RAT downlink pilot strength measurements are not required to be logged.
For WLAN and Bluetooth measurement logging, the logged measurement reports consist of WLAN and Bluetooth measurement results, respectively.
The number of neighbouring cells to be logged is limited by a fixed upper limit per frequency for each category below. The UE should log the measurement results for the neighbouring cells, if available, up to:
-	6 for intra-frequency neighbouring cells;
-	3 for inter-frequency neighbouring cells;
-	3 for GERAN neighbouring cells;
-	3 for UTRAN (if non-serving) neighbouring cells;
-	3 for E-UTRAN (if non-serving) neighbouring cells;
-	3 for NR (if non-serving) neighbouring cells;
-	3 for CDMA2000 (if serving is E-UTRA) neighbouring cells;
-	32 for WLAN APs;
-	32 for Bluetooth Beacons.
NOTE:	UE in NR IDLE or INACTIVE state will not log measurements from UMTS or GSM.
The measurement reports for neighbour cells consist of:
-	Physical cell identity of the logged cell;
-	Carrier frequency;
-	RSRP and RSRQ for EUTRA and NR;
-	RSCP and Ec/No for UTRA FDD,
-	P-CCPCH RSCP for UTRA 1.28 Mcps TDD;
-	Rxlev for GERAN;
-	Pilot Pn Phase and Pilot Strength for CDMA2000;
-	RSSI and RTT for WLAN APs;
-	RSSI for Bluetooth Beacons.
For any logged cell (serving or neighbour), latest available measurement result made for cell reselection purposes is included in the log only if it has not already been reported.
While logging neighbour cells measurements, the UE shall determine a fixed number of best cells based on the measurement quantity used for ranking during cell reselection per frequency or RAT.
The MBSFN measurement results consist of, per MBSFN area where MBMS service is received:
-	MBSFN area identity;
-	Carrier frequency;
-	MBSFN RSRP;
-	MBSFN RSRQ;
-	MCH BLER for signalling;
-	MCH BLER for data, and related MCH index.
The WLAN measurement results consist of, per wireless network served by the WLAN AP:
-	BSSID, SSID and HESSID;
-	RSSI for WLAN;
-	RTT.
The Bluetooth measurement results consist of, per wireless network served by the Bluetooth beacon:
-	MAC address;
-	RSSI for Bluetooth.
Measurements are performed in accordance with requirements defined in TS 25.133 [2] and TS 36.133 [3] and TS 38.133 [16].
The measurement report is self contained, i.e. the RAN node is able to interpret the Logged MDT reporting results even if it does not have access to the logged measurement configuration. Each measurement report also contains the necessary parameters for the network to be able to route the reports to the correct TCE and for OAM to identify what is reported. The parameters are sent to the UE in the logged configuration message, see clause 5.1.1.1.1.
For each MDT measurement the UE includes a relative time stamp. The base unit for time information in the Logged MDT reports is the second. In the log, the time stamp indicates the point in time when periodic logging timer expires. The time stamp is counted in seconds from the moment the logged measurement configuration is received at the UE, relative to the absolute time stamp received within the configuration. The absolute time stamp is the current network time at the point when Logged MDT is configured to the UE. The UE echoes back this absolute reference time. The time format for Logged MDT report is: YY-MM-DD HH:MM:SS.
Location information is based on available location information in the UE. Thus, the Logged MDT measurements are tagged by the UE with location data in the following manner:
-	ECGI, Cell-Id or NCGI in TS [38.300] [xx] of the serving cell when the measurement was taken is always included in E-UTRAN, UTRAN or NR respectively;
-	Detailed location information (e.g. GNSS location information) is included if available in the UE when the measurement was taken. If detailed location information is available the reporting shall consist of latitude and longitude. Depending on availability, altitude, uncertainty and confidence may be also additionally included. UE tags available detailed location information only once with upcoming measurement sample, and then the detailed location information is discarded, i.e. the validity of detailed location information is implicitly assumed to be one logging interval;
-	For NR, sensor information (i.e. uncompensated barometric pressure measurement, UE speed and UE orientation) can be included, if available in the UE when the measurement was taken.
NOTE:	The neighbour cell measurement information that is provided by the UE may be used to determine the UE location (RF fingerprint).
Depending on location information availability, measurement log/report consists of:
-	time information, RF measurements, RF fingerprints; or
-	time information, RF measurements, detailed location information (e.g. GNSS location information); or
-	time information, RF measurements, detailed location information, sensor information.
NEXT CHANGE
[bookmark: _Toc37153589][bookmark: _Toc46501743]5.1.1.4	MDT context handling
For Logged MDT in IDLE, CELL_PCH, URA_PCH states and CELL_FACH state when second DRX cycle is used and INACTIVE, no need is identified to transfer an MDT context (any related configuration information about measurement and reporting) between (e/g)NBs/RNCs if corresponding MDT configuration has already been configured to UE. In addition, MDT context is assumed to be released in the RAN nodes when the UE is in IDLE and INACTIVEINACRIVE if corresponding MDT configuration has already been configured to UE.
For UE in INACTIVE, the MDT context handling during cell reselection as described in 5.4.2 apply.
NEXT CHANGE
[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.
-	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 CHANGE
[bookmark: _Toc518610680][bookmark: _Toc37153597][bookmark: _Toc46501751]5.1.6	Accessibility measurements
The UE logs failed RRC connection establishments for LTE, UMTS and NR, i.e. a log is created when the RRC connection establishment procedure fails. For NR, UE logs any failed connection establishment attempt, i.e. a log is created when the RRC setup or resume procedure fails. The UE logs failed RRC connection establishments without the need for prior configuration by the network.
The UE stores the Selected PLMN on the RRC connection establishment failure or RRC resume procedure failure. Only if that PLMN is the same as the RPLMN, the UE may report the log.
NOTE:	There is no expected performance degradation for networks using EPLMNs.
The trigger for creating a log related to a failed RRC connection establishment is for NR when timer T300 expires, for LTE when timer T300 expires and for UMTS when V300 is greater than N300. The trigger for creating log related to a failed RRC resume procedure is for NR when timer T319 expires.
The UE can store the following information related to the failed RRC connection establishment or failed RRC resume procedure:
-	Time stamp, which is the elapsed time between logging and reporting the log.
-	The global cell identity of the serving cell when the RRC connection establishment or resume fails, i.e. the cell which the UE attempted to access.
-	The latest available radio measurements for any frequency or RAT
-	The latest detailed location information, if available.
-	For LTE:
-	Number of Random Access Preambles transmitted;
-	Indication whether the maximum transmission power was used;
-	Contention detected;
-	The latest WLAN measurement results, if available;
-	The latest Bluetooth measurement results, if available.
-	For UMTS FDD:
-	Number of RRC Connection Request attempts (e.g. T300 expiry after receiving ACK and AICH)
-	For UMTS 1.28 Mcps TDD:
-	Number of RRC Connection Request attempts.
-	Whether the FPACH is received or whether the maximum number Mmax of synchronisation attempts is reached.
-	Failure indication of the E-RUCCH transmission. It is only applied when common E-DCH is supported by UE and network.
-	For NR:
[bookmark: OLE_LINK41][bookmark: OLE_LINK40]-	SSB index of the downlink beams of serving cell;
-	The latest number of consecutive connection failures in the last failed cell the UE has experienced independent of RRC state transition;
-	RACH failure report:
-	Tried SSB index and number of Random Access Preambles transmitted for each tried SSB in chronological order of attempts;
-	Contention detected as per RACH attempt;
-	Indication whether the selected SSB is above or below the rsrp-ThresholdSSB threshold, as per RACH attempt;
-	TAC of the cell in which the UE performs the RA procedure;
-	The latest WLAN measurement results, if available;
-	The latest Bluetooth measurement results, if available;
-	The latest sensor information, if available.
In addition, the CEFreport may include additional information required for RACH Optimization solutions, as specified in [TS 38.300] [xx].
NEXT CHANGE
[bookmark: _Toc37153612][bookmark: _Toc46501767]5.4.1.2	Radio Link Failure report
[bookmark: OLE_LINK42][bookmark: OLE_LINK43]The Radio Link Failure report contains information related to the latest connection failure experienced by the UE. The connection failure can be Radio Link Failure (RLF) or Handover Failure (HOF). The contents of the RLF report and the procedure for retrieving it by a gNB are specified in TS 38.331 [15].
NR RLF report content required for MDT includes:
-	Latest radio measurement results of the serving and neighbouring cells, including SSB/CSI-RS index and associated measurements in the serving and neighbouring cells;
NOTE:	The measure quantities are sorted through the same RS type depending on the availability, according to the following priority: RSRP, RSRQ, SINR.
-	WLAN and Bluetooth measurement results, if were configured prior RLF and are available for reporting;
-	"No suitable cell is found" flag when T311 expires;
-	Indication per SSB/CSI-RS beams reporting whether it is configured to RLM purpose;
-	Available sensor information;
-	Available detailed location information;
-	RACH failure report (in case, the cause for RLF is random access problem or Beam Failure Recovery failure):
-	Tried SSB/CSI-RS index and number of Random Access Preambles transmitted for each tried SSB/CSI-RS in chronological order of attempts;
	Contention detected as per RACH attempt;
-	Indication whether the selected SSB is above or below the rsrp-ThresholdSSB threshold, as per RACH attempt;
-	TAC of the cell in which the UE performs the RA procedure;
-	Frequency location related information of the RA resources used by the UE as specified in TS 38.331 [15].
If detailed location information (e.g. GNSS location information) is available the reported location information in rlfReport consists of:
-	Latitude, longitude (mandatory);
-	Altitude (conditional on availability);
-	Velocity (conditional on availability);
-	Uncertainty (conditional on availability);
-	Confidence (conditional on availability);
-	Direction (conditional on availability).
If sensor information is available, the sensor information may convey uncompensated barometric pressure, UE speed, and UE orientation.
In addition, the RLF report may include additional information required for MRO solutions, as specified in TS [TS 38.300] [xx].
NEXT CHANGE
[bookmark: _Toc46501769][bookmark: _Toc37153614]5.4.2	RRC_IDLE & RRC_INACTIVE
For UE in RRC_IDLE and RRC_INACTIVE states 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 new NG-RAN can configure the MDT configuration for the UE, only if the signalling based logged MDT was received by the new NG-RAN from the previous NG-RAN or AMF. It is not required to propagate the management based logged MDT configuration.
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.
END OF CHANGES



