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3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

ACK
Acknowledgement
AICH
Acquisition Indicator Channel

BLER
Block Error Rate
CA
Carrier Aggregation

CDMA
Code Division Multiple Access

CN
Core Network

CPICH
Common Pilot Channel

DCH
Dedicated CHannel

DL
Downlink

DRX
Discontinuous Reception

ECGI
E-UTRAN Cell Global Identifier

E-CID
Enhanced Cell-ID (positioning method)
E-DCH
Enhanced Uplink DCH

EDGE
Enhanced Data rates for GSM Evolution

E-RUCCH
E-DCH Random Access Uplink Control CHannel
eNB
Evolved NodeB
EPLMN
Equivalent PLMN
E-UTRA
Evolved UTRA

E-UTRAN
Evolved UTRAN
FACH
Forward Access CHannel
FDD
Frequency Division Duplex
FIFO
First Input First Output

FPACH
Fast Physical Access CHannel 
GERAN
GSM EDGE Radio Access Network

GNSS
Global Navigation Satellite System

HOF
Handover Failure

IMEI-SV
International Mobile Equipment Identity Software Version

IMSI
International Mobile Subscriber Identity

IP
Internet Protocol

ISCP
Interference on Signal Code Power

LA
Location Area
LTE
Long Term Evolution

MAC
Medium Access Control
MBMS
Multimedia Broadcast Multicast Service
MBSFN
MBMS Single Frequency Network
MDT
Minimization of Drive-Tests
OAM
Operation and Maintenance
P-CCPCH
Primary Physical Common Control CHannel
PCH
Paging Channel

PDCP
Packet Data Convergence Protocol
PH
Power Headroom
PLMN
Public Land Mobile Network
PS
Packet Switched
QCI
QoS Class Identifier

QoS
Quality of Service
RA
Routing Area

RAB
Radio Access Bearer
RAT
Radio Access Technology

RB
Radio Bearer

RF
Radio Frequency
RLC
Radio Link Control
RLF
Radio Link Failure
RNC
Radio Network Controller
RPLMN
Registered PLMN
RRC
Radio Resource Control

RRM
Radio Resource Management
RSCP
Received Signal Code Power

RSRP
Reference Signal Received Power

RSRQ
Reference Signal Received Quality

RSSI                    Received Signal Strength Indicator
RTT                    
Round Trip Time

RTWP
Received Total Wideband Power

SCell
Secondary Cell

SIR
Signal to Interference Ratio

SINR
Signal to Noise plus Interference Ratio

SNR
Signal to Noise Ratio

SON
Self Organizing/Optimizing Network
SRB
Signalling Radio Bearer
SRNC
Serving RNC
TA
Tracking Area
TCE
Trace Collection Entity

TDD
Time Division Duplex
UE
User Equipment

UL
Uplink
UMTS
Universal Mobile Telecommunication System

UPH
Uplink PH

URA
UTRAN Registration Area
UTRA
Universal Terrestrial Radio Access

      UTRAN
Universal Terrestrial Radio Access Network
<Next modification>
5.1.1.1.1
Configuration parameters

The logged measurement configuration consists of: 

-
configuration of downlink pilot strength measurements logging.

-
configuration of MBSFN measurement logging for E-UTRA.

-
configuration of the triggering of logging events. 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.

-
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]

-
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 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.
<Next modification>
5.1.1.2
Measurement collection

In "camp 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]). In "any cell selection" or "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.

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 RSSI and RTT can be included, if available in the logging interval.
The measurement quantity for Bluetooth measurement logging is fixed and consists of MAC address of Bluetooth beacons. If configured by the network, optionally RSSI can be included, if available in the logging interval.
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.
<Next modification>
5.1.1.3.1
Availability Indicator

A UE configured to perform Logged MDT downlink pilot strength measurements indicates the availability of Logged MDT measurements, by means of an 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, URA UPDATE messages as well as MEASUREMENT REPORT message in case of state transition to CELL_FACH without CELL UPDATE. 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 a PLMN in the MDT PLMN list.

A E-UTRA UE configured to perform Logged MDT MBSFN measurements indicates the availability of Logged MDT MBSFN measurements, by means of an indicator, in RRCConnectionSetupComplete message during connection establishment. The indicator (possibly updated) shall be provided within E-UTRAN also at handover and re-establishment, except when the logged measurement configuration is active in CONNECTED mode, i.e. except when the logging campaign is still ongoing.
A E-UTRA UE configured to perform Logged MDT WLAN measurements indicates the availability of Logged MDT WLAN measurements, by means of an indicator, in RRCConnectionSetupComplete message or RRCConnectionResumeComplete message during connection establishment. Furthermore, the indicator can be included in some uplink RRC messages, i.e., RRCConnectionReconfigurationComplete message, RRCConnectionReestablishmentComplete message, or UEInformationResponse message, at every transition to RRC Connected mode even though the logging period has not ended.
A E-UTRA UE configured to perform Logged MDT Bluetooth measurements indicates the availability of Logged MDT Bluetooth measurements, by means of an indicator, in RRCConnectionSetupComplete message or RRCConnectionResumeComplete message during connection establishment. Furthermore, the indicator can be included in some uplink RRC messages, i.e., RRCConnectionReconfigurationComplete message, RRCConnectionReestablishmentComplete message, or UEInformationResponse message, at every transition to RRC Connected mode even though the logging period has not ended.
An 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 a PLMN that is not in the MDT PLMN list.

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 measurement configuration.

In case the network does 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 logged measurement configuration and the log shall be removed by the UE at switch off or detach.

<Next modification>
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 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 CDMA2000 (if serving is E-UTRA) neighbouring cells
-
32 for WLAN APs

-
32 for Bluetooth Beacons.
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 FDD,

-
P-CCPCH RSCP for UTRA 1.28 Mcps TDD, and

-
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].

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 subclause 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 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, 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.

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, measurement log/report consists of:

-
time information, RF measurements, RF fingerprints, or

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

<Next modification>
5.1.4
UE capabilities

MDT relevant UE capabilities are component of radio access UE capabilities. Thus the procedures used for handling UE radio capabilities over (E-)UTRAN apply.

The UE indicates one capability bit for support for Logged MDT, which indicates that the UE supports logging of downlink pilot strength measurements. The UE may also indicate capability for stand-alone GNSS positioning.

The E-UTRA UE may indicate a capability for RX-TX time difference measurement for E-CID positioning for MDT.

The E-UTRA UE may indicate a capability for support of logging of MBSFN measurements.
The E-UTRA UE may indicate a capability for support of UL PDCP delay measurement.
The E-UTRA UE may indicate a capability for support of Bluetooth measurements for MDT.

The E-UTRA UE may indicate a capability for support of WLAN measurements for MDT.
For UMTS support of the Accessibility measurements is an optional UE feature.

<Next modification>
5.1.6
Accessibility measurements

The UE logs failed RRC connection establishments for LTE and UMTS, i.e. a log is created when the RRC connection establishment 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. 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 LTE when timer T300 expires and for UMTS when V300 is greater than N300.

The UE shall store the following information related to the failed RRC connection establishment:

-
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 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.
<Next modification>
5.2.1.1
Measurements and reporting triggers for Immediate MDT

Measurements to be performed for Immediate MDT purposes involve reporting triggers and criteria utilized for RRM. An MDT specific UE-based measurement for UL PDCP delay is applied for QoS verification purpose. In addition, there are measurements performed in eNB.

In particular, the following measurements shall be supported for Immediate MDT performance:

Measurements:
-
M1: RSRP and RSRQ measurement by UE, see TS 36.214 [9].
-
M2: Power Headroom measurement by UE, see TS 36.213 [11].

-
M3: Received Interference Power measurement by eNB, see TS 36.214 [9]. This is a cell measurement. One sample is logged each measurement collection period, where one sample corresponds to a measurement period as specified in TS 36.133 [3].

-
M4: Data Volume measurement separately for DL and UL, per QCI per UE, by eNB, see TS 36.314 [13].

-
M5: Scheduled IP Throughput for MDT measurement separately for DL and UL, per RAB per UE and per UE for the DL, per UE for the UL, by eNB, see TS 36.314 [13]. QCI values of the RABs that have contributed to a measurement value are  logged with the measurement values.
-
M6: Packet Delay measurement, separately for DL and UL, per QCI per UE, see UL PDCP Delay, by the UE, and  Packet Delay in the DL per QCI, by the eNB, TS 36.314 [13].
NOTE:
If the UE does not detect any UL PDCP delay based on the delay threshold and delay report interval configured by the network, the UE does not report any UL PDCP delay measurement within that period.

- 
M7: Packet Loss rate measurement, separately for DL and UL per QCI per UE, by the eNB, see Packet Loss rate in the UL and Packet Uu Loss rate in the DL TS 36.314 [13].
- 
FFS: M8: RSSI measurement by UE, see TS 36.331 [5].
- 
FFS: M9: RTT measurement by UE, see TS 36.331 [5].
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 36.321 [10].

-
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>
5.2.1.2
Enhancement to 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 an eNB are described in TS 36.300 [12].

RLF reports can be collected by OAM. Upon RLF/HOF detection in the UE, rlfReport defined in TS 36.331 [5] also includes available location information on where RLF occurred, i.e. 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).

As an indication of impact to MMTEL calls the UE indicates in the radio link failure report whether a radio bearer with QCI 1 was established when radio link failure was detected.
RLF reports may also include available WLAN measurement results and/or Bluetooth measurement results for calculating UE location.
<End of modification>
