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[bookmark: _Toc518610665][bookmark: _Toc37153582][bookmark: _Toc46501736][bookmark: _Toc52579307][bookmark: _Toc90725555]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:
-	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.
-	for E-UTRAN and NR:
-	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 the following two types of events are supported:
[bookmark: _Hlk37060317]-	measurement quantity-based event L1, for which the event threshold, hysteresis, and time to trigger are configurable. If the configured time to trigger is not a multiple of the DRX cycle, then the UE uses the next multiple of DRX cycle duration that is larger than the time to trigger for evaluating the event L1;
-	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].
-	(optionally) 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.
-	for NR, a list of inter-frequency neighbouring cells per frequency.
-	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) for NR, 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) for E-UTRA, 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 access point names, indicating the UE to attempt to obtain WLAN measurements associated to these access points.
-	(optionally) configuration of the Bluetooth beacon names, indicating the UE to attempt to obtain Bluetooth measurements associated to these beacons.
[bookmark: _Toc518610666][bookmark: _Toc37153583]-	(optionally) for NR, configuration of the sensor names, indicating the UE to attempt to obtain sensor measurements.
-	(optionally) for E-UTRA, configuration indicating the UE to attempt to obtain uncompensated barometric pressure measurements.
-	(optionally) for NR, the network can use a flag to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes, indicating the UE is allowed to log the measurement results related to early measurement frequencies in the logged MDT report.
-	(optionally) for NR, logged MDT type flag, indicating the logged measurement configuration is the signalling based logged measurementsMDT (see 5.1.3).

<Next modification>

[bookmark: _Toc518610675][bookmark: _Toc37153592][bookmark: _Toc46501746][bookmark: _Toc52579317][bookmark: _Toc90725565]5.1.2.2	Measurement reporting
For Immediate MDT, the UE provides detailed location information (e.g. GNSS location information) if available. The UE also provides available neighbour cell measurement information that may be used to determine the UE location (RF fingerprint). ECGI, Cell-Id, or CellIdentity of the serving cell when the measurement was taken is always assumed known in E-UTRAN, UTRAN or NR respectively.
The location information which comes with UE radio measurements for MDT can be correlated with other MDT measurements, e.g. RAN measurements. For MDT measurements where UE location information is provided separately, it is assumed that the correlation of location information and MDT measurements should be done in the TCE based on time-stamps.
[bookmark: _Toc518610676][bookmark: _Toc37153593][bookmark: _Toc46501747][bookmark: _Toc52579318][bookmark: _Toc90725566][bookmark: _Hlk61556746]When the gNB becomes aware of an in-device coexistence interference problem for NR reported by the UE, this information should be forwarded to the TCE which may correlate impacted measurements (e.g. RAN measurements M4, M5, M6, M7) with the in-device coexistence interference problem as defined in 38.300 [20].

<Next modification>

[bookmark: _Toc518610680][bookmark: _Toc37153597][bookmark: _Toc46501751][bookmark: _Toc52579322][bookmark: _Toc90725570]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 transitions;
-	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;
-	For 2-step RACH, the following information can be additionally included:
-	The measured RSRP of DL pathloss reference obtained just before performing RACH procedure (per RA procedure);
-	Indication that fallback from 2-step RA to 4-step RA was performed by the UE;
-	Indication of RA switching point (as defined by the field msgA-Transmax in TS 38.331 [15]);
-	The payload size available in the UE buffer at the time of initiating the 2-step RA procedure, without considering the padding (per RA procedure);
-	Additional parameters for 2-step RACH as specified in TS 38.331 [15] are can be included in case the UE uses random access resources provided in dedicated signalling, or when configured with CFRA.
-	The latest WLAN measurement results, if available;
-	The latest Bluetooth measurement results, if available;
-	The latest sensor information, if available.
In addition, the CEF report may include additional information required for RACH Optimization solutions, as specified in TS 38.300 [22].
For NR, the UE can store multiple CEF reports to solve the problem about UL/DL coverage imbalance. For the failures happening consecutively, the UE stores one CEF report entry in the multiple CEF report list, as specified in TS 38.331 [15]. For the failures happening consecutively in the same cell, the UE replaces the last information related to the failed RRC connection establishment or failed RRC resume procedure with the new one, while the number of consecutive connection failures is increased.  All the entries in the multiple CEF report list correspond to one PLMN. Upon detecting a cell with a different RPLMN, the UE clears stored CEF report entries.

<Next modification>

[bookmark: _Toc37153612][bookmark: _Toc46501767][bookmark: _Toc52579338][bookmark: _Toc90725586]5.4.1.2	Radio Link Failure report
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], including failure information related to CHO, or DAPS Handover Failure (DAPS HOF). In case of consecutive connection failures associated to CHO or DAPS, the UE stores and reports both failure related information in the RLF report.
RLF report can contain latest two consecutive failures, in case one of the failures is related to CHO. In case of consecutive failures, the UE stores and reports both failure related information in the RLF report. The consecutive failure scenarios concern the following sequence of events:
a.	A UE that has CHO configuration (as specified in TS 38.331 36.331 [15]) detects RLF in the source cell. The UE selects a configured candidate CHO target cell for connection re-establishment. The UE fails to re-establish to the selected CHO candidate cell.
b.	A UE that has CHO configuration, executes the CHO towards the target cell upon fulfilling the configured condition and experiences a HO failure. The UE selects a configured candidate CHO target cell for connection re-establishment. The UE fails to re-establish to the selected CHO candidate cell.
c.	A UE that has CHO configuration executes the normal HO towards the target cell and experiences a HO failure. The UE selects for connection re-establishment a configured candidate CHO target cell. The UE fails to re-establish to the selected CHO candidate cell using CHO procedure.
For DAPS, two consecutive failure information concern the following scenarios:
a.	A UE detects a connection failure at the source (RLF) while performing access to DAPS target cell and fails to access the target (HOF).
b.	A UE detects a connection failure at the target cell (HOF) and fails to perform fallback (RLF at source).
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.
-	For CHO, UE includes the candidate cell list and the latest radio measurement results of the candidate target cells;
-	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];
-	For 2-step RA, UE includes the additional measurements as captured in section 5.1.6.
If detailed location information (e.g. GNSS location information) is available the reported location information in rlf-Report consists of:
[bookmark: OLE_LINK43][bookmark: OLE_LINK42]-	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 38.300 [22].
[bookmark: _Toc37153613][bookmark: _Toc46501768][bookmark: _Toc52579339][bookmark: _Toc90725587]5.4.1.3	Immediate MDT for MR-DC
Immediate MDT is supported for EN-DC scenario.
In signalling based immediate MDT, MME provides MDT configuration for both MN and SN towards MN including multi RAT SN configuration, specifically E-UTRA and NR MDT configuration. MN then forwards the NR MDT configuration towards SN (EN-DC scenario, SN is always NR).
In management-based immediate MDT, OAM provides the MDT configuration to both MN and SN independently. For both MN and SN, Management based MDT should not overwrite signalling based MDT.
For immediate MDT configuration, MN and SN can independently configure and receive measurement from the UE.
[bookmark: _Toc37153614][bookmark: _Toc46501769][bookmark: _Toc52579340][bookmark: _Toc90725588]For MN terminated SCG bearer and SN terminated MCG bearer, the terminated node, e.g., MN in case of MN terminated SCG bearer, configures the configuration to UE.
For configuring packet delay measurement D1 specified in TS 38.314 [18] in case of split bearer: only one node can configure the measurement to UE, and the UE reports the measurement result to corresponding node where the configuration was received from.

<Next modification>

5.4.2.1	General
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 or immediate MDT configuration received by the NG-RAN when UE is in RRC_INACTIVE:
-	The NG-RAN stores the 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.
If the management based MDT configuration is received by the NG-RAN when UE is in RRC_INACTIVE,
-	No requirement for the NG-RAN to store the 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;
5.4.2.2	Logging of on-demand SI request related information 
For NR, following on-demand SI request related information are logged for both Msg1-based and Msg3-based SI request: 
-	The SIB(s) that UE actually intends to request;
-	The beam identifiers used to acquire the on-demand SI;
-	SeparateOne specific RACH purposeseraPurpose for Msg1 or Msg3SG3 based on- demand SI request;
-	An indication whether on-demand SI acquisition was successful or not.

