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5.1.1.1
Measurement configuration
Logged MDT measurements are configured with a separate MDT Measurement Configuration procedure, as shown in Figure 5.1.1.1-1.
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Figure 5.1.1.1-1: MDT measurement configuration for Logged MDT
Network initiates the procedure to UE in RRC Connected by sending LoggedMeasurementConfiguration message, which is used to transfer configuration parameters for Logged MDT. This is unidirectional procedure. A release operation for Logged MDT configuration is realized only by configuration replacement in case the other node overwrites the configuration or by configuration clearance in case a duration timer stopping or expiration condition is met.
A single sequence is used to specify the object, the reporting configuration as well as the quantity configuration, i.e. there is no need to use any sub-structuring Logged MDT configuration.
<Cut until the next modified section>
5.1.1.2
Measurement collection

In "camp normally" state, a UE shall perform logging as per the 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]). In "any cell selection" or "camped on any cell" state, the periodic logging stops. However, it should be noted that time stamp information and duration timer continue normally. 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).
The measurement quantity is fixed for Logged MDT (i.e. not configurable) and consists of both RSRP and RSRQ for EUTRA, both RSCP and Ec/No for UTRA, P-CCPCH RSCP for UTRA 1.28 TDD, and Rxlev for GERAN.
UE collects MDT measurements and continues logging according to Logged MDT configuration until UE memory reserved for MDT is exceeded. Once log volume exceeds the suitable UE memory, the UE stops logging, stops the duration timer and starts the 48 hour timer. The minimum size for Logged MDT UE memory size is [32KB].
Editor’s note: The minimum memory size is tentatively agreed.

5.1.1.3
Measurement reporting

5.1.1.3.1
Availability Indicator
A UE configured to perform Logged MDT measurements indicates the availability of Logged MDT measurements, by means of a one bit indicator, in RRCConnectionSetupComplete message during connection establishment. Furthermore, the indicator (possibly updated) shall be provided within E-UTRAN handover and re-establishment, and UTRAN procedures involving the change of SRNC (SRNC relocation), CELL UPDATE and URA UPDATE messages. The UE includes the indication in one of these messages at every transition to RRC Connected mode even though the logging period has not ended, upon connection to RAT which configured the UE to perform Logged MDT measurements and RPLMN which is equal to MDT PLMN.
The indicator shall be also provided in UEInformationResponse message during MDT report retrieval in case the UE has not transferred the total log in one RRC message in order to indicate the remaining data availability. 
The UE will not indicate the availability of MDT measurements in another RAT or in another RPLMN.
The network may decide to retrieve the logged measurements based on this indication. In case Logged MDT measurements are retrieved before the completion of the pre-defined logging duration, the reported measurement results are deleted, but MDT measurement logging will continue according to ongoing Logged MDT configuration. 

In case the network will not retrieve Logged MDT measurements, UE should store non-retrieved measurements for 48 hours from the moment the duration timer for logging expired. There is no requirement to store non-retrieved data beyond 48 hours. In addition, all related MDT configuration and logging shall be removed by the UE at switch off.

5.1.1.3.2
Report retrieval
For Logged MDT the measurement reporting is triggered by on-demand mechanism, i.e. the UE is asked by the network to send the collected measurement logs via RRC signalling. UE Information procedure defined in TS 25.331 [4] and TS 36.331 [5] is used to request UE to send the collected measurement logs. The reporting may occur in different cells than which the measurement configuration is signalled.
Transport of Logged MDT reports in multiple RRC messages is supported. With every request, the network may receive a part of the total UE log. To indicate the reported data is a segment, the UE should include data availability indicator as specified in 5.1.1.3.1. In multiple RRC transmissions for segmented Logged MDT reporting, FIFO order is followed, i.e. the UE should provide oldest available measurement entries in earliest message. There is no requirement specified on the size of particular reporting parts. However, each reported part should be “self-decodable”, i.e. interpretable even in case all the other parts are lost.

Logged MDT measurements can be retrieved only if RPLMN is MDT PLMN. The UE shall send an empty report when retrieval is attempted in other cases.

5.1.1.3.3
Reporting parameters

The logged measurement report consists of measurement results for the serving cell (the measurement quantity), available UE measurements performed in idle for intra-frequency/inter-frequency/inter-RAT, time stamp and location information.
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

The measurement reports for neighbour cells consist of:

· Physical cell identity of the logged cell

· Carrier frequency
· RSRP and RSRQ for EUTRA

· RSCP and Ec/No for UTRA, 

· P-CCPCH RSCP for UTRA 1.28 TDD, and 
· Rxlev for GERAN
For any logged cell (serving or neighbour), latest available measurement made for cell reselection purposes is included in the log only once, while measurements are performed in accordance with requirements defined in TS 25.133 [2] and TS 36.133 [3].

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 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 MDT measurement configuration.
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 MDT 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 or Cell-Id of the serving cell when the measurement was taken is always included in E-UTRAN or UTRAN 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 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.
· if detailed location information is not available when the measurement was taken, the UE includes RF fingerprint information consisting of: PCI/PSC + RSRP/CPICH RSCP for up to 6 intra-frequency neighbour cells

Depending on location information, measurement log/report consists of:

· time information, RF measurements, RF fingerprints, or

· time information, RF measurements, detailed location information (e.g. GNSS location information)

<Cut until the next modified section>
5.1.2
Immediate MDT procedures

5.1.2.1
Measurement configuration
For Immediate MDT, the configuration is based on the existing RRC measurement procedures for configuration and reporting with some extensions for location information.
NOTE:
No extensions related to time stamp are expected for Immediate MDT i.e. time stamp is expected to be provided by eNB/RNC.
With respect to positioning configuration, the network is not able to force UE to provide accurate location information.
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