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4.2
Architecture

4.2.1
UE states and state transitions including inter RAT

A UE is in RRC_CONNECTED when an RRC connection has been established. If this is not the case, i.e. no RRC connection is established, the UE is in RRC_IDLE state. The RRC states can further be characterised as follows:

-
RRC_IDLE:

-
A UE specific DRX may be configured by upper layers.

-
UE controlled mobility;

-
The UE:

-
Monitors a Paging channel to detect incoming calls, system information change, for ETWS capable UEs, ETWS notification, and for CMAS capable UEs, CMAS notification;

-
Performs neighbouring cell measurements and cell (re-)selection;

-
Acquires system information;

-
Performs serving cell measurement results logging for logged MDT configured UEs.
-
RRC_CONNECTED:

-
Transfer of unicast data to/from UE.

-
At lower layers, the UE may be configured with a UE specific DRX.

-
Network controlled mobility, i.e. handover and cell change order with optional network assistance (NACC) to GERAN;

-
The UE:

-
Monitors a Paging channel and/ or System Information Block Type 1 contents to detect system information change, for ETWS capable UEs, ETWS notification, and for CMAS capable UEs, CMAS notification;

Monitors control channels associated with the shared data channel to determine if data is scheduled for it;

-
Provides channel quality and feedback information;

-
Performs neighbouring cell measurements and measurement reporting;

-
Acquires system information.

Next Modified Subclause

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>
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>
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>
set the dedicatedInfoNAS to include the information received from upper layers;
2>
if the UE has mdtReport available for E-UTRA, include the mdt-ReportAvailable and set it to true;
2> submit the RRCConnectionSetupComplete message to lower layers for transmission, upon which the procedure ends;
Next Modified Subclause
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 cell 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 cell to be one on the current frequency with a physical cell identity indicated by the targetPhysCellId;

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

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

1>
if the RRCConnectionReconfiguration message includes the fullConfig:

2>
perform the radio resource 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>
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>
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>
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>
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>
if the UE has mdtReport available for E-UTRA, include the mdt-ReportAvailable 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 cell, 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 cell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of the target cell;

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 cell by acquiring system information from that cell before performing RACH access in the target cell.
Next Modified Subclause

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>
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>
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> set the content of RRCConnectionReestablishmentComplete message as follows:

2> Include the rlf-InfoAvailable and set it to true, if the UE has radio link failure information available that is related to the last occurrence of radio link failure;
2>
if the UE has mdtReport available for E-UTRA, include the mdt-ReportAvailable and set it to true;

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

1>
submit the RRCConnectionReestablishmentComplete message to lower layers for transmission, upon which the procedure ends;
Next Modified Subclause

5.4.2
Handover to E-UTRA

5.4.2.1
General
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Figure 5.4.2.1-1: Handover to E-UTRA, successful

The purpose of this procedure is to, under the control of the network, transfer a connection between the UE and another Radio Access Network (e.g. GERAN or UTRAN) to E-UTRAN.

The handover to E-UTRA procedure applies when SRBs, possibly in combination with DRBs, are established in another RAT. Handover from UTRAN to E-UTRAN applies only after integrity has been activated in UTRAN.

5.4.2.2
Initiation

The RAN using another RAT initiates the Handover to E-UTRA procedure, in accordance with the specifications applicable for the other RAT, by sending the RRCConnectionReconfiguration message via the radio access technology from which the inter-RAT handover is performed.

E-UTRAN applies the procedure as follows:

-
to activate ciphering, possibly using NULL algorithm, if not yet activated in the other RAT;

-
to establish SRB1, SRB2 and one or more DRBs, i.e. at least the DRB associated with the default EPS bearer is established;

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 cell 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 cell;

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

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

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

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 RRCConnectionReconfiguration message includes the measConfig:

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

1>
if the RRCConnectionReconfiguration message includes the reportProximityConfig:

2>
perform the proximity indication configuration in accordance with the received reportProximityConfig;
1>
if the UE has mdtReport available for E-UTRA, include the mdt-ReportAvailable 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 the rlf-TimersAndConstants:

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 cell, 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 cell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of the target cell;

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

Next Modified Subclause

5.5.5
Measurement reporting
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Figure 5.5.5-1: Measurement reporting

The purpose of this procedure is to transfer measurement results from the UE to E-UTRAN.

For the measId for which the measurement reporting procedure was triggered, the UE shall set the measResults within the MeasurementReport message as follows:

1>
set the measId to the measurement identity that triggered the measurement reporting;

1>
set the measResultServCell to include the quantities of serving cell;

1>
if there is at least one applicable neighbouring cell to report:

2>
set the measResultNeighCells to include the best neighbouring cells up to maxReportCells in accordance with the following:
3>
if the triggerType is set to 'event':
4>
include the cells included in the cellsTriggeredList as defined within the VarMeasReportList for this measId;

3>
else:

4>
include the applicable cells for which the new measurement results became available since the last periodical reporting or since the measurement was initiated or reset;

NOTE:
The reliability of the report (i.e. the certainty it contains the strongest cells on the concerned frequency) depends on the measurement configuration i.e. the reportInterval. The related performance requirements are specified in TS 36.133 [16].

3>
for each cell that is included in the measResultNeighCells, include the physCellId;
3>
if the triggerType is set to 'event'; or the purpose is set to 'reportStrongestCells' or to 'reportStrongestCellsForSON':

4>
for each included cell, include the layer 3 filtered measured results in accordance with the reportConfig for this measId, ordered as follows:

5>
if the measObject associated with this measId concerns E-UTRA:

6>
set the measResult to include the quantity(ies) indicated in the reportQuantity within the concerned reportConfig in order of decreasing triggerQuantity, i.e. the best cell is included first;

5>
else:

6>
set the measResult to the quantity as configured for the concerned RAT within the quantityConfig in order of either decreasing quantity for UTRA and GERAN or increasing quantity for CDMA2000 pilotStrength, i.e. the best cell is included first;

3>
else if the purpose is set to 'reportCGI':

4>
if the mandatory present fields of the cgi-Info for the cell indicated by the cellForWhichToReportCGI in the associated measObject have been obtained:

5>
if the cell broadcasts a CSG identity:

6>
include the csg-Identity;

6>
include the csg-MemberStatus and set it to 'member' if the CSG identity is included in the UE’s CSG whitelist;

5>
if the 'si-RequestForHO' is configured within the reportConfig associated with this measId:

6>
include the cgi-Info containing all the fields that have been successfully acquired, except for the plmn-IdentityList;

5>
else:

6>
include the cgi-Info containing all the fields that have been successfully acquired;

1>
if the ue-RxTxTimeDiffPeriodical is configured within the corresponding reportConfig for this measId;

2>
set the ue-RxTxTimeDiffResult to the measurement result provided by lower layers;

2>
set the currentSFN;
1>
if the includeLocationInfo is configured within the corresponding reportConfig for this measId: 
2> if the UE has GNSS (TBS) location information available:
3> set the locationInfo to the measurement result provided by lower layers;
2> else: 
3> include available RF fingerprint information, details TBS;
1>
increment the numberOfReportsSent as defined within the VarMeasReportList for this measId by 1;

1>
stop the periodical reporting timer, if running;

1>
if the numberOfReportsSent as defined within the VarMeasReportList for this measId is less than the reportAmount as defined within the corresponding reportConfig for this measId:

2>
start the periodical reporting timer with the value of reportInterval as defined within the corresponding reportConfig for this measId;

1>
else:

2>
if the triggerType is set to 'periodical':

3> remove the entry within the VarMeasReportList for this measId;

3> remove this measId from the measIdList within VarMeasConfig;

1>
if the measured results are for CDMA2000 HRPD:

2>
set the preRegistrationStatusHRPD to the UE's CDMA2000 upper layer's HRPD preRegistrationStatus;

1>
if the measured results are for CDMA2000 1xRTT:

2>
set the preRegistrationStatusHRPD to 'FALSE';

1>
submit the MeasurementReport message to lower layers for transmission, upon which the procedure ends;

Next Modified Subclause

5.6.5
UE Information

5.6.5.1
General
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Figure 5.6.5.1-1: UE information procedure

The UE information procedure is used by E-UTRAN to request the UE to report information.

5.6.5.2
Initiation

E-UTRAN initiates the procedure by sending the UEInformationRequest message.
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 theUEInformationResponse 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 is detected by MAC 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 there is radio link failure information available, set the contents of the rlf-Report in theUEInformationResponse message as follows: 

2>
set the measResultLastServCell;

2>
set the measResultNeighCells in order of decreasing triggerQuantity to include the best neighbouring cells based on measurements collected up to the moment the UE detected radio link failure;

3>
if the UE was configured to perform measurements for one or more neighbouring EUTRA frequencies, include the measResultListEUTRA and include the corresponding carrierFreq and measResultList;

3>
if the UE was configured to perform measurement reporting for one or more neighbouring UTRA frequencies, include the measResultListUTRA and include the corresponding carrierFreq and measResultList;

3>
if the UE was configured to perform measurement reporting for one or more neighbouring GERAN frequencies, include the measResultListGERAN;

3>
if the UE was configured to perform measurement reporting for one or more neighbouring CDMA2000 frequencies, include the measResultsCDMA2000 and include the corresponding carrierFreq and measResultList;

NOTE
The measured quantities are filtered by L3 filter as configured in mobility measurement configuration. Blacklisted cells are not required to be reported.

1> if mdt-ReportReq is set to TRUE and there is logged MDT data available, set the contents of the mdt-Report in theUEInformationResponse message as follows: 
2> TBS;
1>
submit the UEInformationResponse message to lower layers for transmission upon which the procedure ends;
5.6.6
Idle Mode Configuration
5.6.6.1
General
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Figure 5.6.4.1-1: Idle mode measurements logging configuration

The purpose of this procedure is to transfer MDT configuration parameters from E-UTRAN to the UE. The procedure applies to MDT capable UEs that are in RRC_CONNECTED.
5.6.6.1
Initiation

The procedure is initiated when E-UTRAN orders the UE to perform measurement results storage upon entering RRC_IDLE, i.e. while in RRC_CONNECTED UE does not record measurements according to the received configuration.
5.6.6.2
Reception of the IdleModeConfiguration by the UE

The UE shall:

1> TBS
Next Modified Subclause

6.2
RRC messages

NOTE:
The messages included in this section reflect the current status of the discussions. Additional messages may be included at a later stage.

6.2.1 General message structure
Unmodified Part Skipped
–
DL-DCCH-Message
The DL-DCCH-Message class is the set of RRC messages that may be sent from the E‑UTRAN to the UE on the downlink DCCH logical channel.

-- ASN1START

DL-DCCH-Message ::= SEQUENCE {


message




DL-DCCH-MessageType

}

DL-DCCH-MessageType ::= CHOICE {


c1





CHOICE {



csfbParametersResponseCDMA2000


CSFBParametersResponseCDMA2000,



dlInformationTransfer




DLInformationTransfer,



handoverFromEUTRAPreparationRequest

HandoverFromEUTRAPreparationRequest,



mobilityFromEUTRACommand



MobilityFromEUTRACommand,



rrcConnectionReconfiguration


RRCConnectionReconfiguration,



rrcConnectionRelease




RRCConnectionRelease,



securityModeCommand





SecurityModeCommand,



ueCapabilityEnquiry





UECapabilityEnquiry,



counterCheck






CounterCheck,



ueInformationRequest-r9




UEInformationRequest-r9,



idleModeConfiguration-r10



IdleModeConfiguration-r10,



spare5 NULL, spare4 NULL,



spare3 NULL, spare2 NULL, spare1 NULL


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

Next Modified Subclause

6.2.2
Message definitions

Unmodified Part Skipped
–
IdleModeMDTConfiguration
The IdleModeConfiguration message is used by E-UTRAN to transfer the UE parameters for MDT measurement configuration.
Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E-UTRAN to UE
IdleModeConfiguration message
-- ASN1START

IdleModeConfiguration-r10
::=


SEQUENCE {
--TBS:
carrierFreq, 

--

CollectionPeriod,
--  
Interval
-- 

etc...,

nonCriticalExtension


SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

Unmodified Part Skipped

–
RRCConnectionReconfigurationComplete
The RRCConnectionReconfigurationComplete message is used to confirm the successful completion of an RRC connection reconfiguration.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

RRCConnectionReconfigurationComplete message
-- ASN1START

RRCConnectionReconfigurationComplete ::= SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



rrcConnectionReconfigurationComplete-r8












RRCConnectionReconfigurationComplete-r8-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionReconfigurationComplete-r8-IEs ::= SEQUENCE {


nonCriticalExtension



RRCConnectionReconfigurationComplete-v8a0-IEs






OPTIONAL

}

RRCConnectionReconfigurationComplete-v8a0-IEs ::= SEQUENCE {


lateR8NonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



RRCConnectionReconfigurationComplete-v10xy-IEs






OPTIONAL

}
RRCConnectionReconfigurationComplete-v10xy-IEs ::= SEQUENCE {


mdt-ReportAvailable-r10



ENUMERATED {true}



OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

	RRCConnectionReconfigurationComplete field descriptions

	mdt-ReportAvailable

This field is used to indicate the availability of  logged MDT measurements


Unmodified Part Skipped
–
RRCConnectionReestablishmentComplete
The RRCConnectionReestablishmentComplete message is used to confirm the successful completion of an RRC connection reestablishment.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

RRCConnectionReestablishmentComplete message
-- ASN1START

RRCConnectionReestablishmentComplete ::= SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



rrcConnectionReestablishmentComplete-r8












RRCConnectionReestablishmentComplete-r8-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionReestablishmentComplete-r8-IEs ::= SEQUENCE {


nonCriticalExtension



RRCConnectionReestablishmentComplete-v920-IEs





OPTIONAL

}

RRCConnectionReestablishmentComplete-v920-IEs ::= SEQUENCE {


rlf-InfoAvailable-r9



ENUMERATED {true}



OPTIONAL,


nonCriticalExtension



RRCConnectionReestablishmentComplete-v8a0-IEs





OPTIONAL

}

RRCConnectionReestablishmentComplete-v8a0-IEs ::= SEQUENCE {


lateR8NonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



RRCConnectionReestablishmentComplete-v10xy-IEs






OPTIONAL

}
RRCConnectionReestablishmentComplete-v10xy-IEs ::= SEQUENCE {


mdt-ReportAvailable-r10



ENUMERATED {true}



OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

	RRCConnectionReestablishmentComplete field descriptions

	rlf-InfoAvailable

This field is used to indicate the availability of radio link failure related measurements


Unmodified Part Skipped
–
RRCConnectionSetupComplete
The RRCConnectionSetupComplete message is used to confirm the successful completion of an RRC connection establishment.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

RRCConnectionSetupComplete message
-- ASN1START

RRCConnectionSetupComplete ::=

SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




rrcConnectionSetupComplete-r8

RRCConnectionSetupComplete-r8-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionSetupComplete-r8-IEs ::= SEQUENCE {


selectedPLMN-Identity



INTEGER (1..6),


registeredMME





RegisteredMME





OPTIONAL,


dedicatedInfoNAS




DedicatedInfoNAS,


nonCriticalExtension



RRCConnectionSetupComplete-v8a0-IEs






OPTIONAL

}

RRCConnectionSetupComplete-v8a0-IEs ::= SEQUENCE {


lateR8NonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v10xy-IEs






OPTIONAL

}
RRCConnectionSetupComplete-v10xy-IEs ::= SEQUENCE {


mdt-ReportAvailable-r10



ENUMERATED {true}



OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

RegisteredMME ::=




SEQUENCE {


plmn-Identity





PLMN-Identity





OPTIONAL,


mmegi







BIT STRING (SIZE (16)),


mmec







MMEC

}

-- ASN1STOP

	RRCConnectionSetupComplete field descriptions

	selectedPLMN-Identity

Index of the PLMN selected by the UE from the plmn-IdentityList included in SIB1. 1 if the 1st PLMN is selected from the plmn-IdentityList included in SIB1, 2 if the 2nd PLMN is selected from the plmn-IdentityList included in SIB1 and so on.

	registeredMME

This field is used to transfer the GUMMEI of the MME where the UE is registered, as provided by upper layers.

	mmegi

Provides the Group Identity of the registered MME within the PLMN, as provided by upper layers, see TS 23.003 [27].


Unmodified Part Skipped
–
UEInformationRequest
The UEInformationRequest is the command used by E-UTRAN to retrieve information from the UE. 

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

UEInformationRequest message
-- ASN1START

UEInformationRequest-r9

::=



SEQUENCE {


rrc-TransactionIdentifier

RRC-TransactionIdentifier,


criticalExtensions



CHOICE {



c1







CHOICE {




ueInformationRequest-r9



UEInformationRequest-r9-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UEInformationRequest-r9-IEs ::=

SEQUENCE {


rach-ReportReq-r9






BOOLEAN,


rlf-ReportReq-r9






BOOLEAN,


nonCriticalExtension




UEInformationRequest-v930-IEs




OPTIONAL

}

UEInformationRequest-v930-IEs ::= SEQUENCE {


lateR9NonCriticalExtension


OCTET STRING





OPTIONAL,
-- Need OP


nonCriticalExtension



UEInformationRequest-v10xy-IEs






OPTIONAL
}
UEInformationRequest-r10xy-IEs ::=

SEQUENCE {


mdt-ReportReq-r10






BOOLEAN,




OPTIONAL,

nonCriticalExtension





SEQUENCE {}




OPTIONAL
-- Need OP
}

-- ASN1STOP

	UEInformationRequest field descriptions

	rach-ReportReq

This field is used to indicate whether the UE shall report information about the random access procedure.

	mdt-ReportReq

This field is used to indicate whether the UE shall report logged MDT measurements.


–
UEInformationResponse
The UEInformationResponse message is used by the UE to transfer the information requested by the E-UTRAN.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction:  UE to E-UTRAN

UEInformationResponse message
-- ASN1START

UEInformationResponse-r9
::=


SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1







CHOICE {




ueInformationResponse-r9



UEInformationResponse-r9-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture



SEQUENCE {}


}

}

UEInformationResponse-r9-IEs ::=

SEQUENCE {


rach-Report-r9






SEQUENCE {



numberOfPreamblesSent-r9



INTEGER (1..200),



contentionDetected-r9




BOOLEAN


}















OPTIONAL,


rlfReport-r9






RLF-Report-r9


OPTIONAL,

nonCriticalExtension




UEInformationResponse-v930-IEs



OPTIONAL

}

UEInformationResponse-v930-IEs ::= SEQUENCE {


lateR9NonCriticalExtension


OCTET STRING





OPTIONAL,
-- Need OP


nonCriticalExtension



UEInformationResponse-v10xy-IEs






OPTIONAL
}
UEInformationResponse-v10xy-IEs ::= SEQUENCE {


mdtReport-r10





MDT-Report-r10





OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL
-- Need OP

}

RLF-Report-r9 ::= 




SEQUENCE {


measResultLastServCell



SEQUENCE {


rsrpResult






RSRP-Range,



rsrqResult






RSRQ-Range


OPTIONAL


},

measResultNeighCells



SEQUENCE {


measResultListEUTRA




MeasResultList2EUTRA
OPTIONAL,



measResultListUTRA




MeasResultList2UTRA

OPTIONAL,



measResultListGERAN




MeasResultListGERAN

OPTIONAL,



measResultsCDMA2000




MeasResultList2CDMA2000
OPTIONAL


}















OPTIONAL,


...,

[[
locationInfo-r10




LocationInfo-r10

OPTIONAL

]]
}
MDT-Report-r10 ::= 




SEQUENCE {
--TBS to include serving cell measurements results, (neighbours), time stamping,location info

... 
}
MeasResultList2EUTRA ::=



SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {


carrierFreq






ARFCN-ValueEUTRA,


measResultList





MeasResultListEUTRA

}

MeasResultList2UTRA ::=



SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {


carrierFreq






ARFCN-ValueUTRA,


measResultList





MeasResultListUTRA

}

MeasResultList2CDMA2000 ::=


SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {


carrierFreq






CarrierFreqCDMA2000,


measResultList





MeasResultsCDMA2000

}

-- ASN1STOP

	UEInformationResponse field descriptions

	numberOfPreamblesSent

This field is used to indicate the number of RACH preambles that were transmitted. Corresponds to parameter PREAMBLE_TRANSMISSION_COUNTER in TS 36.321 [6].

	contentionDetected

This field is used to indicate that contention was detected for at least one of the transmitted preambles, see also [6]. 

	measResultLastServCell

This field refers to the last measurement results taken in the serving cell, where radio link failure happened.


Next Modified Subclause

6.3.5
Measurement information elements
–
LocationInfo
The IE LocationInfo is used to transfer available location information at the UE for correlation of measurements and UE position information.
LocationInfo information element
-- ASN1START

LocationInfo ::=
SEQUENCE {

-- TBS to define the available location information

-- lattitude &

-- longitude

--- etc…}


...

}

-- ASN1STOP

Unmodified Part Skipped
–
MeasResults
The IE MeasResults covers measured results for intra-frequency, inter-frequency and inter- RAT mobility.

MeasResults information element
-- ASN1START

MeasResults ::=





SEQUENCE {


measId







MeasId,


measResultServCell




SEQUENCE {



rsrpResult






RSRP-Range,



rsrqResult






RSRQ-Range


},


measResultNeighCells



CHOICE {



measResultListEUTRA




MeasResultListEUTRA,



measResultListUTRA




MeasResultListUTRA,



measResultListGERAN




MeasResultListGERAN,



measResultsCDMA2000




MeasResultsCDMA2000,



...


}

















OPTIONAL,


...,


[[
measResultForECID-r9



MeasResultForECID-r9


OPTIONAL


]],


[[
locationInfo-r10




LocationInfo-r10



OPTIONAL


]]
}
MeasResultListEUTRA ::=



SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultEUTRA 

MeasResultEUTRA ::=
SEQUENCE {


physCellId






PhysCellId,


cgi-Info






SEQUENCE {



cellGlobalId





CellGlobalIdEUTRA,



trackingAreaCode




TrackingAreaCode,



plmn-IdentityList




PLMN-IdentityList2 



OPTIONAL


}


 











OPTIONAL,


measResult






SEQUENCE {



rsrpResult






RSRP-Range





OPTIONAL,



rsrqResult






RSRQ-Range





OPTIONAL,



...,



[[
additionalSI-Info-r9



AdditionalSI-Info-r9



OPTIONAL



]]


}

}

MeasResultListUTRA ::=



SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultUTRA 

MeasResultUTRA ::=
SEQUENCE {


physCellId






CHOICE {



fdd








PhysCellIdUTRA-FDD,



tdd








PhysCellIdUTRA-TDD


},


cgi-Info






SEQUENCE {



cellGlobalId





CellGlobalIdUTRA,



locationAreaCode




BIT STRING (SIZE (16))


OPTIONAL,



routingAreaCode





BIT STRING (SIZE (8))


OPTIONAL,



plmn-IdentityList




PLMN-IdentityList2 



OPTIONAL


}


 











OPTIONAL,


measResult






SEQUENCE {



utra-RSCP






INTEGER (-5..91)



OPTIONAL,



utra-EcN0






INTEGER (0..49)




OPTIONAL,



...,



[[
additionalSI-Info-r9



AdditionalSI-Info-r9



OPTIONAL



]]


}

}

MeasResultListGERAN ::=



SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultGERAN 

MeasResultGERAN ::=
SEQUENCE {


carrierFreq






CarrierFreqGERAN,


physCellId






PhysCellIdGERAN,


cgi-Info






SEQUENCE {



cellGlobalId





CellGlobalIdGERAN,



routingAreaCode





BIT STRING (SIZE (8))


OPTIONAL


}


 














OPTIONAL,


measResult






SEQUENCE {



rssi







INTEGER (0..63),



...


}

}

MeasResultsCDMA2000 ::=



SEQUENCE {


preRegistrationStatusHRPD


BOOLEAN,


measResultListCDMA2000



MeasResultListCDMA2000

}

MeasResultListCDMA2000 ::=


SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultCDMA2000

MeasResultCDMA2000 ::=
SEQUENCE {


physCellId






PhysCellIdCDMA2000,


cgi-Info






CellGlobalIdCDMA2000

 

OPTIONAL,


measResult






SEQUENCE {



pilotPnPhase





INTEGER
(0..32767)



OPTIONAL,



pilotStrength





INTEGER (0..63),



...


}

}

MeasResultForECID-r9 ::=

SEQUENCE {


ue-RxTxTimeDiffResult-r9



INTEGER (0..4095),


currentSFN-r9






BIT STRING (SIZE (10))

}

PLMN-IdentityList2 ::=



SEQUENCE (SIZE (1..5)) OF PLMN-Identity

AdditionalSI-Info-r9 ::=


SEQUENCE {


csg-MemberStatus-r9



ENUMERATED {member}



OPTIONAL,


csg-Identity-r9





CSG-Identity





OPTIONAL

}

-- ASN1STOP

	MeasResults field descriptions

	measId

Identifies the measurement identity for which the reporting is being performed.

	measResultServCell

Measured result of the serving cell.

	measResultListEUTRA

List of measured results for the maximum number of reported best cells for an E‑UTRA measurement identity.

	rsrpResult

Measured RSRP result of an E‑UTRA cell.

The rsrpResult is only reported if configured by the eNB.

	rsrqResult

Measured RSRQ result of an E‑UTRA cell.

The rsrqResult is only reported if configured by the eNB.

	measResultListUTRA

List of measured results for the maximum number of reported best cells for a UTRA measurement identity.

	measResultListGERAN

List of measured results for the maximum number of reported best cells or frequencies for a GERAN measurement identity.

	measResultsCDMA2000

Contains the CDMA2000 HRPD pre-registration status and the list of CDMA2000 measurements.

	preRegistrationStatusHRPD

Set to TRUE if the UE is currently pre-registered with CDMA2000 HRPD. Otherwise set to FALSE. This can be ignored by the eNB for CDMA2000 1xRTT.


Next Modified Subclause

–
ReportConfigEUTRA
The IE ReportConfigEUTRA specifies criteria for triggering of an E‑UTRA measurement reporting event. The E‑UTRA measurement reporting events are labelled AN with N equal to 1, 2 and so on.

Event A1:
Serving becomes better than absolute threshold;

Event A2:
Serving becomes worse than absolute threshold;

Event A3:
Neighbour becomes amount of offset better than serving;

Event A4:
Neighbour becomes better than absolute threshold;

Event A5:
Serving becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.

ReportConfigEUTRA information element
-- ASN1START

ReportConfigEUTRA ::=



SEQUENCE {


triggerType






CHOICE {



event







SEQUENCE {




eventId







CHOICE {





eventA1







SEQUENCE {






a1-Threshold





ThresholdEUTRA





},





eventA2







SEQUENCE {






a2-Threshold





ThresholdEUTRA





},





eventA3







SEQUENCE {






a3-Offset






INTEGER (-30..30),






reportOnLeave





BOOLEAN





},





eventA4







SEQUENCE {






a4-Threshold





ThresholdEUTRA





},





eventA5







SEQUENCE {






a5-Threshold1





ThresholdEUTRA,






a5-Threshold2





ThresholdEUTRA





},





...




},




hysteresis






Hysteresis,




timeToTrigger





TimeToTrigger



},



periodical







SEQUENCE {




purpose








ENUMERATED {















reportStrongestCells, reportCGI}



}


},


triggerQuantity





ENUMERATED {rsrp, rsrq},


reportQuantity





ENUMERATED {sameAsTriggerQuantity, both},


maxReportCells





INTEGER (1..maxCellReport),


reportInterval





ReportInterval,


reportAmount





ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},


...,


[[
si-RequestForHO-r9




ENUMERATED {setup}

OPTIONAL,
-- Cond reportCGI



ue-RxTxTimeDiffPeriodical-r9

ENUMERATED {setup}

OPTIONAL
-- Need OR

]] ,

[[
includeLocationInfo-r10

 

ENUMERATED {true}

OPTIONAL
-- Cond reportMDT

]]
}

ThresholdEUTRA ::=




CHOICE{


threshold-RSRP





RSRP-Range,


threshold-RSRQ





RSRQ-Range

}

-- ASN1STOP

	ReportConfigEUTRA field descriptions

	eventId

Choice of E‑UTRA event triggered reporting criteria.

	aN-ThresholdM

Threshold to be used in EUTRA measurement report triggering condition for event number aN. If multiple thresholds are defined for event number aN, the thresholds are differentiated by M.

	a3-Offset

Offset value to be used in EUTRA measurement report triggering condition for event a3. The actual value is IE value * 0.5 dB.

	reportOnLeave

Indicates whether or not the UE shall initiate the measurement reporting procedure when the leaving condition is met for a cell in cellsTriggeredList, as specified in 5.5.4.1.

	triggerQuantity 
The quantities used to evaluate the triggering condition for the event. The values rsrp and rsrq correspond to Reference Signal Received Power (RSRP) and Reference Signal Received Quality (RSRQ), see TS 36.214 [48].

	timeToTrigger

Time during which specific criteria for the event needs to be met in order to trigger a measurement report.

	reportQuantity 
The quantities to be included in the measurement report. The value both means that both the rsrp and rsrq quantities are to be included in the measurement report.

	maxReportCells

Max number of cells, excluding the serving cell, to include in the measurement report.

	reportAmount

Number of measurement reports applicable for triggerType ‘event’ as well as for triggerType ‘periodical’. In case purpose is set to ‘reportCGI’ only value 1 applies.

	ThresholdEUTRA

For RSRP: RSRP based threshold for event evaluation. The actual value is IE value – 140 dBm.

For RSRQ: RSRQ based threshold for event evaluation. The actual value is (IE value – 40)/2 dB.

	si-RequestForHO

The field applies to the ‘reportCGI’ functionality, and when the field is included, the UE is allowed to use autonomous gaps in acquiring system information from the neighbour cell, applies a different value for T321, and includes different fields in the measurement report.

	ue-RxTxTimeDiffPeriodical
If this field is present, the UE shall perform UE Rx-Tx time difference measurement reporting and ignore the fields triggerQuantity, reportQuantity and maxReportCells. If the field is present, the only applicable values for the corresponding triggerType and purpose are ‘periodical’ and ‘reportStrongestCells’ respectively.

	


	Conditional presence
	Explanation

	reportCGI
	The field is optional, need OR, in case 'purpose' is included and set to 'reportCGI'; otherwise the field is not present.

	reportMDT
	The field is optional, need OR, in case 'trigerType’ is set to ‘eventA2’ or 'periodical'; otherwise the field is not present.
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