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-----------------------Start of 1st change------------------------
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Information element: A structural element containing a single or multiple fields is referred as information element.

Field: The individual contents of an information element are referred as fields.

Floor: Mathematical function used to 'round down' i.e. to the nearest integer having a lower value.

MBMS service: MBMS bearer service as defined in TS 23.246 [56] (i.e. provided via an MRB).

MDT PLMN: The PLMN that was the Registered PLMN at the point of receiving logged measurement configuration.
Primary Cell: the cell, operating on the primary frequency, in which the UE either performs the initial connection establishment procedure or initiates the connection re-establishment procedure, or the cell indicated as the primary cell in the handover procedure.

Secondary Cell: a cell, operating on a secondary frequency, which may be configured once an RRC connection is established and which may be used to provide additional radio resources.

Serving Cell: For a UE in RRC_CONNECTED not configured with CA there is only one serving cell comprising of the primary cell. For a UE in RRC_CONNECTED configured with CA the term 'serving cells' is used to denote the set of one or more cells comprising of the primary cell and all secondary cells.

-----------------------Start of 2nd change------------------------
5.3.3.4
Reception of the RRCConnectionSetup by the UE

NOTE:
Prior to this, lower layer signalling is used to allocate a C-RNTI. For further details see TS 36.321 [6];

The UE shall:

1>
perform the radio resource configuration procedure in accordance with the received radioResourceConfigDedicated and as specified in 5.3.10;

1>
if stored, discard the cell reselection priority information provided by the idleModeMobilityControlInfo or inherited from another RAT;

1>
stop timer T300;

1>
stop timer T302, if running;

1>
stop timer T303, if running;

1>
stop timer T305, if running;

1>
stop timer T306, if running;

1>
perform the actions as specified in 5.3.3.7;

1>
stop timer T320, if running;

1>
enter RRC_CONNECTED;

1>
stop the cell re-selection procedure;

1>
consider the current cell to be the PCell;

1>
set the content of RRCConnectionSetupComplete message as follows:

2>
set the selectedPLMN-Identity to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35]) from the PLMN(s) included in the plmn-IdentityList in SystemInformationBlockType1;

2>

if upper layers provide the 'Registered MME', include and set the registeredMME as follows:

3>
if the PLMN identity of the 'Registered MME' is different from the PLMN selected by the upper layers:

4>
include the plmnIdentity in the registeredMME and set it to the value of the PLMN identity in the 'Registered MME' received from upper layers;

3> set the mmegi and the mmec to the value received from upper layers;

2>
if connecting as an RN:

3>
include the rn-SubframeConfigReq;

2>
set the dedicatedInfoNAS to include the information received from upper layers;

2>
if the UE has radio link failure or handover failure information available in VarRLF-Report and there is a plmn-Identity stored in VarRLF-Report and its value is equal to the RPLMN:

3>
include rlf-InfoAvailable and set it to 'true';

2>
if the UE has logged measurements available for E-UTRA and mdt-PLMN-Identity stored in VarLogMeasReport is equal to the RPLMN:

3>
include logMeasAvailable and set it to true;

2> submit the RRCConnectionSetupComplete message to lower layers for transmission, upon which the procedure ends;
-----------------------Start of 3rd change------------------------
5.3.5.4
Reception of an RRCConnectionReconfiguration including the mobilityControlInfo by the UE (handover)

If the RRCConnectionReconfiguration message includes the mobilityControlInfo and the UE is able to comply with the configuration included in this message, the UE shall:
1>
stop timer T310, if running;

1>
start timer T304 with the timer value set to t304, as included in the mobilityControlInfo;

1>
if the carrierFreq is included:

2>
consider the target PCell to be one on the frequency indicated by the carrierFreq with a physical cell identity indicated by the targetPhysCellId;

1>
else:

2>
consider the target PCell to be one on the frequency of the source PCell with a physical cell identity indicated by the targetPhysCellId;

1>
start synchronising to the DL of the target PCell;

NOTE 1:
The UE should perform the handover as soon as possible following the reception of the RRC message triggering the handover, which could be before confirming successful reception (HARQ and ARQ) of this message.

1>
reset MAC;

1>
re-establish PDCP for all RBs that are established;

NOTE 2:
The handling of the radio bearers after the successful completion of the PDCP re-establishment, e.g. the re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling of the SN and the HFN, is specified in TS 36.323 [8].

1>
re-establish RLC for all RBs that are established;

1>
configure lower layers to consider the SCell(s), if configured, to be in deactivated state;

1>
apply the value of the newUE-Identity as the C-RNTI;

1>
if the RRCConnectionReconfiguration message includes the fullConfig:

2>
perform the radio configuration procedure as specified in section 5.3.5.8;

1>
configure lower layers in accordance with the received radioResourceConfigCommon;

1>
configure lower layers in accordance with any additional fields, not covered in the previous, if included in the received mobilityControlInfo;

1>
if the RRCConnectionReconfiguration message includes the radioResourceConfigDedicated:

2>
perform the radio resource configuration procedure as specified in 5.3.10;

1>
if the keyChangeIndicator received in the securityConfigHO is set to TRUE:

2>
update the KeNB key based on the fresh KASME key taken into use with the previous successful NAS SMC procedure, as specified in TS 33.401 [32];

1>
else:

2>
update the KeNB key based on the current KeNB or the NH, using the nextHopChainingCount value indicated in the securityConfigHO, as specified in TS 33.401 [32];

1>
store the nextHopChainingCount value;

1>
if the securityAlgorithmConfig is included in the securityConfigHO:

2>
derive the KRRCint key associated with the integrityProtAlgorithm, as specified in TS 33.401 [32];

2>
if connected as an RN:

3>
derive the KUPint key associated with the integrityProtAlgorithm, as specified in TS 33.401 [32];

2>
derive the KRRCenc key and the KUPenc key associated with the cipheringAlgorithm, as specified in TS 33.401 [32];
1>
else:

2>
derive the KRRCint key associated with the current integrity algorithm, as specified in TS 33.401 [32];

2>
if connected as an RN:

3>
derive the KUPint key associated with the current integrity algorithm, as specified in TS 33.401 [32];

2>
derive the KRRCenc key and the KUPenc key associated with the current ciphering algorithm, as specified in TS 33.401 [32];

1>
configure lower layers to apply the integrity protection algorithm and the KRRCint key, i.e. the integrity protection configuration shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
configure lower layers to apply the ciphering algorithm, the KRRCenc key and the KUPenc key, i.e. the ciphering configuration shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
if connected as an RN:

2>
configure lower layers to apply the integrity protection algorithm and the KUPint key, for current or subsequently established DRBs that are configured to apply integrity protection, if any;

1>
if the received RRCConnectionReconfiguration includes the sCellToReleaseList:

2>
perform SCell release as specified in 5.3.10.3a;

1>
if the received RRCConnectionReconfiguration includes the sCellToAddModList:

2>
perform SCell addition or modification as specified in 5.3.10.3b;

1>
perform the measurement related actions as specified in 5.5.6.1;

1>
if the RRCConnectionReconfiguration message includes the measConfig:

2>
perform the measurement configuration procedure as specified in 5.5.2;

1>
perform the measurement identity autonomous removal as specified in 5.5.2.2a;

1>
release reportProximityConfig and clear any associated proximity status reporting timer;

1>
if the RRCConnectionReconfiguration message includes the reportProximityConfig:

2>
perform the proximity indication in accordance with the received reportProximityConfig;

1>
set the content of RRCConnectionReconfigurationComplete message as follows:

2>
if the UE has radio link failure or handover failure information available in VarRLF-Report and there is a plmn-Identity stored in VarRLF-Report and its value is equal to the RPLMN:

3>
include rlf-InfoAvailable and set it to 'true';

2>
if the UE has logged measurements available for E-UTRA and mdt-PLMN-Identity stored in VarLogMeasReport is equal to the RPLMN:

3>
include the logMeasAvailable and set it to true;

1>
submit the RRCConnectionReconfigurationComplete message to lower layers for transmission;

1>
if MAC successfully completes the random access procedure:

2>
stop timer T304;

2>
apply the parts of the CQI reporting configuration, the scheduling request configuration and the sounding RS configuration that do not require the UE to know the SFN of the target PCell, if any;
2>
apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the target PCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of the target PCell;

NOTE 3:
Whenever the UE shall setup or reconfigure a configuration in accordance with a field that is received it applies the new configuration, except for the cases addressed by the above statements.

2>
the procedure ends;
NOTE 4:
The UE is not required to determine the SFN of the target PCell by acquiring system information from that cell before performing RACH access in the target PCell.

-----------------------Start of 4th change------------------------
5.3.7.5
Reception of the RRCConnectionReestablishment by the UE

NOTE:
Prior to this, lower layer signalling is used to allocate a C-RNTI. For further details see TS 36.321 [6];

The UE shall:

1>
stop timer T301;

1>
consider the current cell to be the PCell;

1>
re-establish PDCP for SRB1;

1>
re-establish RLC for SRB1;
1>
perform the radio resource configuration procedure in accordance with the received radioResourceConfigDedicated and as specified in 5.3.10;

1>
resume SRB1;

1>
update the KeNB key based on the KASME key to which the current KeNB is associated, using the nextHopChainingCount value indicated in the RRCConnectionReestablishment message, as specified in TS 33.401 [32];

1>
store the nextHopChainingCount value;

1>
derive the KRRCint key associated with the previously configured integrity algorithm, as specified in TS 33.401 [32];

1>
derive the KRRCenc key and the KUPenc key associated with the previously configured ciphering algorithm, as specified in TS 33.401 [32];

1>
if connected as an RN:

2>
derive the KUPint key associated with the previously configured integrity algorithm, as specified in TS 33.401 [32];

1>
configure lower layers to activate integrity protection using the previously configured algorithm and the KRRCint key immediately, i.e., integrity protection shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
configure lower layers to apply ciphering using the previously configured algorithm, the KRRCenc key and the KUPenc key immediately, i.e., ciphering shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
if connected as an RN:

2>
configure lower layers to apply integrity protection using the previously configured algorithm and the KUPint key, for subsequently resumed or established DRBs that are configured to apply integrity protection, if any;

1>
set the content of RRCConnectionReestablishmentComplete message as follows:

2>
if the UE has radio link failure or handover failure information available in VarRLF-Report and there is a plmn-Identity stored in VarRLF-Report and its value is equal to the RPLMN:
3>
include the rlf-InfoAvailable and set it to 'true';

2>
if the UE has logged measurements available for E-UTRA and mdt-PLMN-Identity stored in VarLogMeasReport is equal to the RPLMN:

3>
include the logMeasAvailable and set it to true;
1>
perform the measurement related actions as specified in 5.5.6.1;

1>
perform the measurement identity autonomous removal as specified in 5.5.2.2a;

1>
submit the RRCConnectionReestablishmentComplete message to lower layers for transmission, upon which the procedure ends;
-----------------------Start of 5th change------------------------
5.4.2.3
Reception of the RRCConnectionReconfiguration by the UE

If the UE is able to comply with the configuration included in the RRCConnectionReconfiguration message, the UE shall:

1>
apply the default physical channel configuration as specified in 9.2.4;

1>
apply the default semi-persistent scheduling configuration as specified in 9.2.3;

1>
apply the default MAC main configuration as specified in 9.2.2;

1>
start timer T304 with the timer value set to t304, as included in the mobilityControlInfo;

1>
consider the target PCell to be one on the frequency indicated by the carrierFreq with a physical cell identity indicated by the targetPhysCellId;

1>
start synchronising to the DL of the target PCell;

1>
set the C-RNTI to the value of the newUE-Identity;

1>
for the target PCell, apply the downlink bandwidth indicated by the dl-Bandwidth;

1>
for the target PCell, apply the uplink bandwidth indicated by (the absence or presence of) the ul-Bandwidth;

1>
configure lower layers in accordance with the received radioResourceConfigCommon;

1>
configure lower layers in accordance with any additional fields, not covered in the previous, if included in the received mobilityControlInfo;

1>
perform the radio resource configuration procedure as specified in 5.3.10;

1>
forward the nas-SecurityParamToEUTRA to the upper layers;

1>
derive the KeNB key, as specified in TS 33.401 [32];

1>
derive the KRRCint key associated with the integrityProtAlgorithm, as specified in TS 33.401 [32];

1>
derive the KRRCenc key and the KUPenc key associated with the cipheringAlgorithm, as specified in TS 33.401 [32];

1>
configure lower layers to apply the indicated integrity protection algorithm and the KRRCint key immediately, i.e. the indicated integrity protection configuration shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
configure lower layers to apply the indicated ciphering algorithm, the KRRCenc key and the KUPenc key immediately, i.e. the indicated ciphering configuration shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
if the received RRCConnectionReconfiguration includes the sCellToAddModList:

2>
perform SCell addition as specified in 5.3.10.3b;
1>
if the RRCConnectionReconfiguration message includes the measConfig:

2>
perform the measurement configuration procedure as specified in 5.5.2;

1>
perform the measurement identity autonomous removal as specified in 5.5.2.2a;

1>
if the RRCConnectionReconfiguration message includes the reportProximityConfig:

2>
perform the proximity indication configuration in accordance with the received reportProximityConfig;
1>
set the content of RRCConnectionReconfigurationComplete message as follows:

2>
if the UE has radio link failure or handover failure information available in VarRLF-Report and there is a plmn-Identity stored in VarRLF-Report and its value is equal to the RPLMN:

3>
include rlf-InfoAvailable and set it to 'true';

2>
if the UE has logged measurements available for E-UTRA and mdt-PLMN-Identity stored in VarLogMeasReport is equal to the RPLMN:

3>
include the logMeasAvailable and set it to true;

1>
submit the RRCConnectionReconfigurationComplete message to lower layers for transmission using the new configuration;

1>
if the RRCConnectionReconfiguration message does not include rlf-TimersAndConstants set to ‘setup’:

2>
use the default values specified in 9.2.5 for timer T310, T311 and constant N310, N311;
1>
if MAC successfully completes the random access procedure:

2>
stop timer T304;

2>
apply the parts of the CQI reporting configuration, the scheduling request configuration and the sounding RS configuration that do not require the UE to know the SFN of the target PCell, if any;
2>
apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the target PCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of the target PCell;

NOTE 1:
Whenever the UE shall setup or reconfigure a configuration in accordance with a field that is received it applies the new configuration, except for the cases addressed by the above statements.

2>
enter E-UTRA RRC_CONNECTED, upon which the procedure ends;

NOTE 2:
The UE is not required to determine the SFN of the target PCell by acquiring system information from that cell before performing RACH access in the target PCell.

-----------------------Start of 6th change------------------------
5.6.5.3
Reception of the UEInformationRequest message

Upon receiving the UEInformationRequest message, the UE shall:

1>
if rach-ReportReq is set to true, set the contents of the rach-Report in the UEInformationResponse message as follows: 

2>
set the numberOfPreamblesSent to indicate the number of preambles sent by MAC for the last successfully completed random access procedure;
2>
if contention resolution was not successful as specified in TS 36.321 [6] for at least one of the transmitted preambles for the last successfully completed random access procedure:

3>
set the contentionDetected to true;

2>
else:

3>
set the contentionDetected to false;

1>
if rlf-ReportReq is set to 'true' and the UE has radio link failure information or handover failure information available in VarRLF-Report and there is a plmn-Identity stored in VarRLF-Report and its value is equal to the RPLMN, set the rlf-Report in the UEInformationResponse message to the value of rlf-Report in VarRLF-Report;

1>
if the rlf-Report is included in UEInformationResponse:

2>
discard the rlf-Report from VarRLF-Report upon successful delivery of the UEInformationResponse message confirmed by lower layers.

1>
if the logMeasReportReq is present and the mdt-PLMN-Identity stored in VarLogMeasReport is equal to the RPLMN:
2>
if VarLogMeasReport includes one or more logged measurement entries, set the contents of the logMeasReport in the UEInformationResponse message as follows:

3>
include the absoluteTimeStamp and set it to the value of absoluteTimeInfo in the VarLogMeasReport;

3>
include the traceReference and set it to the value of traceReference in the VarLogMeasReport;

3>

include the traceRecordingSession and set it to the value of traceRecordingSession in the VarLogMeasReport;
3>
include the logMeasInfoList and set it to include one or more entries from VarLogMeasReport starting from the entries logged first;
3>
if the VarLogMeasReport is not empty:

4>
include the logMeasAvailable and set it to true;
1>
if the logMeasReport is included in the UEInformationReponse:

2>
submit the UEInformationResponse message to lower layers for transmission via SRB2;

2>
discard the logged measurement entries included in the logMeasInfoList from VarLogMeasReport upon successful transmission of the UEInformationResponse message;
1>
else:

2>
submit the UEInformationResponse message to lower layers for transmission via SRB1;

-----------------------Start of 7th change------------------------
5.6.6.3
Reception of the LoggedMeasurementConfiguration by the UE

Upon receiving the LoggedMeasurementConfiguration message the UE shall:

1>
discard the logged measurement configuration as well as the logged measurement information as specified in 5.6.7;

1>
store the received loggingDuration, loggingInterval and areaConfiguration, if included, in VarLogMeasConfig, and absoluteTimeInfo in VarLogMeasReport;

1>
store the received traceReference and traceRecordingSession in VarLogMeasReport;

1>
store the RPLMN as mdt-PLMN-Identity in VarLogMeasReport;

1>
start timer T330 with the timer value set to the loggingDuration;

-----------------------Start of 8th change------------------------
5.6.8.2
Initiation

While T330 is running, the UE shall:

1>
perform the logging in accordance with the following:

2>
if the UE is camping normally on an E-UTRA cell and the RPLMN of the UE is the same as the mdt-PLMN-Identity stored in VarLogMeasReport and, if areaConfiguration is configured in VarLogMeasConfig, that is part of the concerned area;

3>
perform the logging at regular time intervals, as defined by the loggingInterval in VarLogMeasConfig;

2>
when adding a logged measurement entry in VarLogMeasReport, include the fields in accordance with the following:

3>
set the relativeTimeStamp to indicate the elapsed time since the moment at which the logged measurement configuration was received;

3>
if detailed location information became available during the last logging interval, set the content of the locationInfo to include the locationCoordinates;

3>
set the servCellIdentity to indicate global cell identity of the cell the UE is camping on;

3>
set the measResultServCell to include the quantities of the cell the UE is camping on;

3>
set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-selection, to include available measurements for at most the following number of neighbouring cells; 6 intra-frequency and 3 inter-frequency neighbours per frequency as well as 3 inter-RAT neighbours, per frequency per RAT;

NOTE:
The UE includes, only once, the latest available results of the measurement performed for cell reselection, which are performed in accordance with the regular performance requirements as specified in TS 36.133 [16].

2>
when the memory reserved for the logging of measurements becomes full, stop timer T330 and perform the same actions as performed upon expiry of T330, as specified in 5.6.6.4.

-----------------------Start of 9th change------------------------
6.2.2
Message definitions

–
LoggedMeasurementConfiguration
The LoggedMeasurementConfiguration message is used by E-UTRAN to configure the UE to perform logging of measurement results while in RRC_IDLE. It is used to transfer the logged measurement configuration for MDT.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E-UTRAN to UE

LoggedMeasurementConfiguration message
-- ASN1START

LoggedMeasurementConfiguration-r10 ::=
SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




loggedMeasurementConfiguration-r10

LoggedMeasurementConfiguration-r10-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture



SEQUENCE {}


}

}

LoggedMeasurementConfiguration-r10-IEs ::= SEQUENCE {




absoluteTimeInfo-r10


AbsoluteTimeInfo-r10,


loggingDuration-r10



ENUMERATED {











min10, min20, min40, min60, min90, min120, spare2, 












spare1},


loggingInterval-r10



ENUMERATED {











ms1280, ms2560, ms5120, ms10240, ms20480, 














ms30720, ms40960, ms61440},


traceReference-r10



SEQUENCE {



plmn-Identity-r10



PLMN-Identity,



traceId-r10





OCTET STRING (SIZE (3))


},


traceRecordingSession-r10

OCTET STRING (SIZE (2)),


areaConfiguration-r10


AreaConfiguration-r10

OPTIONAL,
-- Need OP


nonCriticalExtension


SEQUENCE {}




OPTIONAL
-- Need OP

}

AreaConfiguration-r10 ::=
CHOICE {


cellGlobalIdList-r10


CellGlobalIdList-r10,


trackingAreaCodeList-r10

TrackingAreaCodeList-r10

}

CellGlobalIdList-r10 ::=



SEQUENCE (SIZE (1..32)) OF CellGlobalIdEUTRA

TrackingAreaCodeList-r10 ::=


SEQUENCE (SIZE (1..8)) OF TrackingAreaCode

-- ASN1STOP

	LoggedMeasurementConfiguration field descriptions

	absoluteTimeInfo

Information on the absolute time in the current cell. This field is used for a UE to echo back the reference time in a logged measurement report. The first/ leftmost bit of the bit string contains the most significant bit of the most significant digit of the year and so on.

	areaConfiguration

Indicates area for which UE is requested to perform logging. If absent, the configuration is valid in the entire MDT PLMN.

	loggingDuration

Timer for logging duration. The timer starts at the moment of the logged measurement configuration and continues independent of RAT or RPLMN change or UE state transitions. Value min10 corresponds to 10 minutes, value min20 corresponds to 20 minutes and so on.

	loggingInterval

Indicates periodicity for logging measurement results. Value ms1280 corresponds to 1.28s, value ms2560 corresponds to 2.56s and so on.

	traceRecordingSession

Parameter Trace Recording Session Reference: See TS 32.422 [58]

	traceReference

Parameter Trace Reference: See TS 32.422 [58]. 


-----------------------Start of 10th change------------------------
7.1
UE variables

…
–
VarLogMeasReport
The UE variable VarLogMeasReport includes the logged measurements information.

VarLogMeasReport UE variable
-- ASN1START

VarLogMeasReport ::=



SEQUENCE {


logMeasInfoList-r10




LogMeasInfoList-r10,


traceReference-r10




SEQUENCE {



plmn-Identity-r10




PLMN-Identity,



traceId-r10






OCTET STRING (SIZE (3))


},


mdt-PLMN-Identity-r10



PLMN-Identity,

--Details FFS


absoluteTimeInfo-r10



AbsoluteTimeInfo-r10,


traceRecordingSession-r10


OCTET STRING (SIZE (2))

}

LogMeasInfoList-r10 ::=



SEQUENCE (SIZE (1..maxLogMeas-r10)) OF LogMeasInfo-r10

-- ASN1STOP

-------------------------End of change--------------------------
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