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8.3.7
Inter-RAT handover from UTRAN
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Figure 53: Inter-RAT handover from UTRAN, successful case
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Figure 54: Inter-RAT handover from UTRAN, failure case

8.3.7.1
General

The purpose of the inter-RAT handover procedure is to, under the control of the network, transfer a connection between the UE and UTRAN to another radio access technology (e.g. GSM). This procedure may be used in CELL_DCH  state.

NOTE:
This procedure applies when the UE has (at least one) RAB in use for a CS domain service (speech, Unrestricted Digital Information).

The UE does not need to support handovers involving more than one RAB in the CS domain. Furthermore, the UE need not support simultaneous handover of PS domain RABs in addition to the RAB used for CS domain services. Nevertheless, the procedure specification provided in the following covers these cases. In case a UE receives a request for a handover case not supported, it shall apply the procedure in subclause 8.3.7.x.

8.3.7.2
Initiation 

The procedure is initiated when UTRAN orders a UE in CELL_DCH  state, to make a handover to a radio access technology other than UTRAN, e.g. GSM.

To initiate the procedure, UTRAN sends a HANDOVER FROM UTRAN COMMAND message.

8.3.7.3
Reception of a HANDOVER FROM UTRAN COMMAND message by the UE

The UE shall take the following actions:

-
establish the connection to the target radio access technology, by using the contents of the IE "Inter-RAT message". This IE contains a message specified in another standard, as indicated by the IE "System type", and carries information about the candidate/ target cell identifier(s) and radio parameters relevant for the target radio access technology. The correspondence between the value of the IE "System type", the standard to apply and the message contained within IE "Inter RAT message" is the following:

Value of the IE "System type"
Standard to apply
Inter RAT Message

GSM except PCS band
GSM TS 04.18, version 8.5.0 or later, as if the message was sent on any frequency except in the 1900 band
HANDOVER COMMAND

PCS band
GSM TS 04.18, version 8.5.0 or later, as if the message was sent was in the 1900 band
HANDOVER COMMAND

Cdma2000
TIA/EIA/IS-2000 or later, TIA/EIA/IS-833 or later, TIA/EIQ/IS-834 or later


-
In case IE "RAB info" is not included in the HANDOVER FROM UTRAN COMMAND message, initiate handover for all RABs used by the UE.

-
In case one or more IEs "RAB info" is included in the HANDOVER FROM UTRAN COMMAND message, the initiate handover for the RABs specified within this IE(s). Other RABs used by the UE, if any, shall not be affected.

-
switch the current connection to the target radio access technology.

NOTE:
Requirements concerning the establishment of the radio connection towards the other radio access technology and the signalling procedure are outside the scope of this specification.

8.3.7.4
Successful completion of the inter-RAT handover

Upon successfully completing the handover, UTRAN should release the radio connection and remove all context information for the concerned UE. 

NOTE:
The release of the UMTS radio resources is initiated from the target RAT.

8.3.7.5
UE fails to complete requested handover

If the UE does not  succeed in establishing the connection to the target radio access technology, it shall 







-
revert back to the UTRA configuration;
-
establish the UTRA physical channel(s) used at the time for reception of HANDOVER FROM UTRAN COMMAND;

-
if the UE does not succeed to establish the UTRA physical channel(s):
-
perform a cell update procedure according to subclause 8.3.1 with cause “Radio link failure”;

-
when the cell update procedure has completed successfully, proceed as below;

-
transmit the HANDOVER FROM UTRAN FAILURE message setting the information elements as specified below:

-
include the IE "RRC transaction identifier"; and

-
set it to the value of "RRC transaction identifier" in the entry for the HANDOVER FROM UTRAN COMMAND message in the table "Accepted transactions" in the variable TRANSACTIONS; and

-
clear that entry;

-
set the IE "Inter-RAT change failure" to "physical channel failure";

-
when the HANDOVER FROM UTRAN FAILURE message has been submitted to lower layer for transmission,  the procedure ends.
8.3.7.x
Unsupported configuration in HANDOVER FROM UTRAN COMMAND message
If the UTRAN instructs the UE to perform a not supported handover scenario e.g. multiple RAB or to use a not supported configuration, the UE shall proceed as follows:

- transmit a HANDOVER FROM UTRAN FAILURE message, setting the information elements as specified below:

-
include the IE "RRC transaction identifier"; and

-
set it to the value of "RRC transaction identifier" in the entry for the HANDOVER FROM UTRAN COMMAND message in the table "Accepted transactions" in the variable TRANSACTIONS; and

-
clear that entry;

-
set the IE "Inter-RAT change failure" to "configuration unacceptable";

-
when the HANDOVER FROM UTRAN FAILURE message has been submitted to lower layers for transmission:

· resume normal operation as if the invalid HANDOVER FROM UTRAN COMMAND message has not been received; and  

· the procedure ends.

8.3.7.6
Invalid HANDOVER FROM UTRAN COMMAND message

If the IE "Inter-RAT message" received within the HANDOVER FROM UTRAN COMMAND message does not include a valid inter RAT handover message in accordance with the protocol specifications for the target RAT, the UE shall perform procedure specific error handling as follows:

-
set the IE "failure cause" to the cause value "Inter-RAT protocol error";

-
include the IE "Inter-RAT message" in case the target RAT provides further details about the inter RAT protocol error;

-
transmit a HANDOVER FROM UTRAN FAILURE message on the uplink DCCH using AM RLC
-
When the transmission of the HANDOVER FROM UTRAN FAILURE message has been confirmed by RLC, the UE shall resume normal operation as if the invalid HANDOVER FROM UTRAN COMMAND message has not been received and the procedure ends.

If the HANDOVER FROM UTRAN COMMAND message contains a protocol error causing the variable PROTOCOL_ERROR_REJECT to be set to TRUE according to clause 9, the UE shall perform procedure specific error handling as follows:

-
set the IE "RRC transaction identifier" in the HANDOVER FROM UTRAN FAILURE message to the value of "RRC transaction identifier" in the entry for the HANDOVER FROM UTRAN COMMAND message in the table "Rejected transactions" in the variable TRANSACTIONS; and

-
clear that entry;

-
set the IE "failure cause" to the cause value "protocol error";

-
include the IE "Protocol error information" with contents set to the value of the variable PROTOCOL_ERROR_INFORMATION;

-
transmit a HANDOVER FROM UTRAN FAILURE message on the uplink DCCH using AM RLC;
-
when the HANDOVER FROM UTRAN FAILURE message has been submitted to lower layers for transmission:

-
resume normal operation as if the invalid HANDOVER FROM UTRAN COMMAND message has not been received 

-
and the procedure ends.

8.3.7.7
Reception of an HANDOVER FROM UTRAN FAILURE message by UTRAN

Upon receiving an HANDOVER FROM UTRAN FAILURE message, UTRAN may initiate the release the resources in the target radio access technology.

8.3.11
Inter-RAT cell change order from UTRAN
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Figure 55: Inter–RAT cell change order from UTRAN


[image: image4.wmf]UE

UTRAN

CELL CHANGE ORDER FROM UTRAN

CELL CHANGE ORDER FROM UTRAN FAILURE


Figure xx: Inter-RAT cell change order from UTRAN, failure case

8.3.11.1
General

The purpose of the inter-RAT cell change order procedure is to transfer, under the control of the network, a connection between the UE and UTRAN to another radio access technology (e.g. GSM). This procedure may be used in CELL_DCH and CELL_FACH state.

NOTE :
This procedure applies when the UE has at least one RAB in use in the PS domain.

The UE does not need to support a cell change order concerning a subset of the RAB in use. Furthermore, the UE need not support a cell change order received while it has one or more CS domain RABs in use. Nevertheless, the procedure specification provided in the following covers these cases. In case a UEs receives a request for a cell change order case not supported, it shall apply the procedure "UE fails to complete the requested cell change order".

8.3.11.2
Initiation 

The procedure is initiated when UTRAN orders a UE in CELL_DCH or CELL_FACH state, to make a cell change to a radio access technology other than UTRAN, e.g. GSM.

To initiate the procedure, UTRAN sends a CELL CHANGE ORDER FROM UTRAN message.

8.3.11.3
Reception of an CELL CHANGE ORDER FROM UTRAN message by the UE

The UE shall take the following actions:

-
may release any dedicated physical channel(s).
-
establish the connection to the other radio access technology, as specified within IE "Target cell info". This IE specifies the target cell identity, in accordance with the specifications for that other RAT. In case the target cell is a GSM/ GPRS cell, IE "Target cell info" may also include IE "NC mode", which specifies the cell selection mode to be applied in the target cell; and

-
if IE "NC mode" is not included in the CELL CHANGE ORDER FROM UTRAN:

-
retrieve it from the target cell as specified in 3GPP TS 04.18;

-
act upon IE "NC mode" as specified in 3GPP TS 04.18.

-
if IE "RAB info" is not included in the CELL CHANGE ORDER FROM UTRAN message:

-
initiate cell change for all RABs used by the UE.

-
if one or more IEs "RAB info" are included in the CELL CHANGE ORDER FROM UTRAN message:

-
initiate handover for the RABs specified within this IE(s). Other RABs used by the UE, if any, shall not be affected. 

-
 map established signalling connections and RABs to the resource offered by the other RAT.
NOTE :
Requirements concerning the establishment of the radio connection towards the other radio access technology and the signalling procedure are outside the scope of this specification. In case of GSM/GPRS proceed according to the procedure Network control cell reselection procedure as specified in [24]. 
8.3.11.4
Successful completion of the cell change order

Upon successfully completing the cell change order, UTRAN should release the radio connection and remove all context information for the concerned UE. 

NOTE :
The release of the UMTS radio resources is initiated from another RAT.

8.3.11.5
UE fails to complete requested cell change order








If the UE does not succeed to establish a connection to the target RAT, proceed as follows:

-
Revert to the UTRA configuration (including RRC state) used at the time for reception of CELL CHANGE ORDER FROM UTRAN message, except for UTRA dedicated physical channel(s), if used.
-
If the UE received the CELL CHANGE ORDER FROM UTRAN message in state CELL_DCH, the UE shall:

-
select a UTRA cell; 

-
initiate the cell update procedure according to subclause 8.3.1 using the cause “radio link failure”; and after successfully completed the procedure

-
transmit the CELL CHANGE ORDER FROM UTRAN FAILURE message setting the information elements as specified below:

-
include the IE "RRC transaction identifier"; and

-
set it to the value of "RRC transaction identifier" in the entry for the received message in the table "Accepted transactions" in the variable TRANSACTIONS; and

-
clear that entry;

-
set the IE "Inter-RAT change failure" to "physical channel failure";

-
when the CELL CHANGE ORDER FROM UTRAN FAILURE message has been submitted to lower layer for transmission, the procedure ends.

-
If the UE recieves the CELL CHANGE ORDER FROM UTRAN message in CELL_FACH state, the UE shall:

-
revert to the cell it was camped on at the reception of the CELL CHANGE ORDER FROM UTRAN message;
-
if the UE is unable to return to this cell:

-
initiate the cell update procedure according to subclause 8.3.1 using the cause “cell reselection”;

-
when the cell update procedure completed successfully, proceed as below;

-
transmit the CELL CHANGE ORDER FROM UTRAN FAILURE message setting the information elements as specified below:

-
include the IE "RRC transaction identifier"; and

-
set it to the value of "RRC transaction identifier" in the entry for the CELL CHANGE ORDER FROM UTRAN message in the table "Accepted transactions" in the variable TRANSACTIONS; and

-
clear that entry;

-
set the IE "Inter-RAT change failure" to "physical channel failure";

-
when the CELL CHANGE ORDER FROM UTRAN FAILURE message has been submitted to lower layer for transmission, the procedure ends.

8.3.11.x
Unsupported configuration in CELL CHANGE ORDER FROM UTRAN message 

If the UTRAN instructs the UE to perform a not supported cell change order scenario e.g. multiple RAB or to use a not supported configuration, the UE shall proceed as follows:

-
transmit a CELL CHANGE ORDER FROM UTRAN FAILURE message, setting the information elements as specified below:

-
include the IE "RRC transaction identifier"; and

-
set it to the value of "RRC transaction identifier" in the entry for the received message in the table "Accepted transactions" in the variable TRANSACTIONS; and

-
clear that entry;

-
set the IE "Inter-RAT change failure" to "configuration unacceptable";

-
when the CELL CHANGE ORDER FROM UTRAN FAILURE message has been submitted to lower layers for transmission:

-
resume normal operation as if the CELL CHANGE ORDER FROM UTRAN message has not been received; and  

-
the procedure ends.

8.3.11.y
Invalid CELL CHANGE ORDER FROM UTRAN message 

If the CELL CHANGE ORDER FROM UTRAN message contains a protocol error causing the variable PROTOCOL_ERROR_REJECT to be set to TRUE according to clause 9, the UE shall perform procedure specific error handling as follows:

-
set the IE "RRC transaction identifier" in the CELL CHANGE ORDER FROM UTRAN FAILURE message to the value of "RRC transaction identifier" in the entry for the CELL CHANGE ORDER FROM UTRAN message in the table "Rejected transactions" in the variable TRANSACTIONS; and

-
clear that entry;

-
set the IE "failure cause" to the cause value "protocol error";

-
include the IE "Protocol error information" with contents set to the value of the variable PROTOCOL_ERROR_INFORMATION;

-
transmit a CELL CHANGE ORDER FROM UTRAN FAILURE message on the uplink DCCH using AM RLC;
-
when the CELL CHANGE ORDER FROM UTRAN FAILURE message has been submitted to lower layers for transmission:

-
resume normal operation as if the invalid CELL CHANGE ORDER FROM UTRAN message has not been received; and 

-
the procedure ends.

10.2.5
CELL CHANGE ORDER FROM UTRAN

This message is used to order a cell change from UMTS to another system e.g. GSM.

RLC-SAP: AM 

Logical channel: DCCH


Direction: UTRAN(UE

Information Element/Group name
Need
Multi
Type and reference
Semantics description

Message Type
MP

Message Type


UE information elements





RRC transaction identifier
MP

RRC transaction identifier 10.3.3.36


Integrity check info
CH

Integrity check info 10.3.3.16


Activation time
MD

Activation time 10.3.3.1
Default value is "now"

RB Information elements





RAB information list
OP
1 to <maxRABsetup>

For each RAB to be handed over

>RAB info
MP

RAB info 10.3.4.8


Other information elements





Target cell description
MP




>CHOICE Radio Access Technology
MP


At least one spare choice, Criticality: Reject, is needed.

>>GSM





>>> BSIC
MP

BSIC 10.3.8.2


>>>BCCH ARFCN
MP

Integer (0..1023)
GSM TS 04.18

>>>NC mode
OP

Bitstring(3)
GSM TS 04.18

>>IS-2000





10.2.6
CELL CHANGE  ORDER FROM UTRAN FAILURE
This message is sent on the RRC connection used before the Cell change order from UTRAN was executed. The message indicates that the UE has failed to seize the new channel in the other system.

RLC-SAP: AM

Logical channel: DCCH


Direction: UE(UTRAN

Information Element/Group name
Need
Multi
Type and reference
Semantics description

Message Type
MP

Message Type


UE information elements





RRC transaction identifier
MP

RRC transaction identifier 10.3.3.36


Integrity check info
CH

Integrity check info 10.3.3.16


Other information elements





Inter-RAT change failure
MD

Inter-RAT change failure 10.3.8.5 


11.1
General message structure

Class-definitions DEFINITIONS AUTOMATIC TAGS ::=
BEGIN

IMPORTS


ActiveSetUpdate-r3,


ActiveSetUpdateComplete,


ActiveSetUpdateFailure,



AssistanceDataDelivery-r3,


CellChangeOrderFromUTRAN-r3,


CellChangeOrderFromUTRANFailure,


CellUpdate,


CellUpdateConfirm-CCCH-r3,


CellUpdateConfirm-r3,


CounterCheck-r3,


CounterCheckResponse,


DownlinkDirectTransfer-r3,


HandoverToUTRANComplete,


InitialDirectTransfer,


HandoverFromUTRANCommand-GSM-r3,


HandoverFromUTRANCommand-CDMA2000-r3,


HandoverFromUTRANFailure,


MeasurementControl-r3,


MeasurementControlFailure,


MeasurementReport,


PagingType1,


PagingType2,


PhysicalChannelReconfiguration-r3,


PhysicalChannelReconfigurationComplete,


PhysicalChannelReconfigurationFailure,


PhysicalSharedChannelAllocation-r3,


PUSCHCapacityRequest,


RadioBearerReconfiguration-r3,


RadioBearerReconfigurationComplete,


RadioBearerReconfigurationFailure,


RadioBearerRelease-r3,


RadioBearerReleaseComplete,


RadioBearerReleaseFailure,


RadioBearerSetup-r3,


RadioBearerSetupComplete,


RadioBearerSetupFailure,


RRCConnectionReject-r3,


RRCConnectionRelease-r3,


RRCConnectionRelease-CCCH-r3,


RRCConnectionReleaseComplete,


RRCConnectionRequest,


RRCConnectionSetup-r3,


RRCConnectionSetupComplete,


RRCStatus,


SecurityModeCommand-r3,


SecurityModeComplete,


SecurityModeFailure,


SignallingConnectionRelease-r3,


SignallingConnectionReleaseRequest,


SystemInformation-BCH,


SystemInformation-FACH,


SystemInformationChangeIndication,


TransportChannelReconfiguration-r3,


TransportChannelReconfigurationComplete,


TransportChannelReconfigurationFailure,


TransportFormatCombinationControl,


TransportFormatCombinationControlFailure,


UECapabilityEnquiry-r3,


UECapabilityInformation,


UECapabilityInformationConfirm-r3,


UplinkDirectTransfer,


UplinkPhysicalChannelControl-r3,


URAUpdate,


URAUpdateConfirm-r3,


URAUpdateConfirm-CCCH-r3,


UTRANMobilityInformation,


UTRANMobilityInformationConfirm,


UTRANMobilityInformationFailure

FROM PDU-definitions

-- User Equipment IEs :


IntegrityCheckInfo

FROM InformationElements;

--**************************************************************

--

-- Downlink DCCH messages

--

--**************************************************************

DL-DCCH-Message ::= SEQUENCE {


integrityCheckInfo

IntegrityCheckInfo

OPTIONAL,


message




DL-DCCH-MessageType

}

DL-DCCH-MessageType ::= CHOICE {


activeSetUpdate





ActiveSetUpdate-r3,


assistanceDataDelivery



AssistanceDataDelivery-r3,


cellChangeOrderFromUTRAN 


CellChangeOrderFromUTRAN-r3,


cellUpdateConfirm




CellUpdateConfirm-r3,


counterCheck





CounterCheck-r3,


downlinkDirectTransfer



DownlinkDirectTransfer-r3,


handoverFromUTRANCommand-GSM

HandoverFromUTRANCommand-GSM-r3,


handoverFromUTRANCommand-CDMA2000
HandoverFromUTRANCommand-CDMA2000-r3,


measurementControl




MeasurementControl-r3,


pagingType2






PagingType2,


physicalChannelReconfiguration

PhysicalChannelReconfiguration-r3,


physicalSharedChannelAllocation

PhysicalSharedChannelAllocation-r3,


radioBearerReconfiguration


RadioBearerReconfiguration-r3,


radioBearerRelease




RadioBearerRelease-r3,


radioBearerSetup




RadioBearerSetup-r3,


rrcConnectionRelease



RRCConnectionRelease-r3,


securityModeCommand




SecurityModeCommand-r3,


signallingConnectionRelease


SignallingConnectionRelease-r3,


transportChannelReconfiguration

TransportChannelReconfiguration-r3,


transportFormatCombinationControl
TransportFormatCombinationControl,


ueCapabilityEnquiry




UECapabilityEnquiry-r3,


ueCapabilityInformationConfirm

UECapabilityInformationConfirm-r3,


uplinkPhysicalChannelControl

UplinkPhysicalChannelControl-r3,


uraUpdateConfirm




URAUpdateConfirm-r3,


utranMobilityInformation


UTRANMobilityInformation,


extension






NULL

}

--**************************************************************

--

-- Uplink DCCH messages

--

--**************************************************************

UL-DCCH-Message ::= SEQUENCE {


integrityCheckInfo

IntegrityCheckInfo

OPTIONAL,


message




UL-DCCH-MessageType

}

UL-DCCH-MessageType ::= CHOICE {


activeSetUpdateComplete



ActiveSetUpdateComplete,


activeSetUpdateFailure



ActiveSetUpdateFailure,


cellChangeOrderFromUTRANFailure 


CellChangeOrderFromUTRANFailure,


counterCheckResponse



CounterCheckResponse,


handoverToUTRANComplete



HandoverToUTRANComplete,


initialDirectTransfer



InitialDirectTransfer,


handoverFromUTRANFailure


HandoverFromUTRANFailure,


measurementControlFailure


MeasurementControlFailure,


measurementReport




MeasurementReport,


physicalChannelReconfigurationComplete











PhysicalChannelReconfigurationComplete,


physicalChannelReconfigurationFailure











PhysicalChannelReconfigurationFailure,


radioBearerReconfigurationComplete
RadioBearerReconfigurationComplete,


radioBearerReconfigurationFailure
RadioBearerReconfigurationFailure,


radioBearerReleaseComplete


RadioBearerReleaseComplete,


radioBearerReleaseFailure


RadioBearerReleaseFailure,


radioBearerSetupComplete


RadioBearerSetupComplete,


radioBearerSetupFailure



RadioBearerSetupFailure,


rrcConnectionReleaseComplete

RRCConnectionReleaseComplete,


rrcConnectionSetupComplete


RRCConnectionSetupComplete,


rrcStatus






RRCStatus,


securityModeComplete



SecurityModeComplete,


securityModeFailure




SecurityModeFailure,


signallingConnectionReleaseRequest
SignallingConnectionReleaseRequest,


transportChannelReconfigurationComplete











TransportChannelReconfigurationComplete,


transportChannelReconfigurationFailure











TransportChannelReconfigurationFailure,


transportFormatCombinationControlFailure











TransportFormatCombinationControlFailure,


ueCapabilityInformation



UECapabilityInformation,


uplinkDirectTransfer



UplinkDirectTransfer,


utranMobilityInformationConfirm

UTRANMobilityInformationConfirm,


utranMobilityInformationFailure

UTRANMobilityInformationFailure,


extension






NULL

}

11.2
PDU definitions

-- ***************************************************

--

-- CELL CHANGE ORDER FROM UTRAN

--

-- ***************************************************

CellChangeOrderFromUTRAN-r3 ::= CHOICE {


r3







SEQUENCE {



cellChangeOrderFromUTRAN-IEs

CellChangeOrderFromUTRAN-r3-IEs,



nonCriticalExtensions


SEQUENCE {}
OPTIONAL


},


criticalExtensions



SEQUENCE {}

}

CellChangeOrderFromUTRAN-r3-IEs ::= SEQUENCE {


-- User equipment IEs



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



integrityProtectionModeInfo

IntegrityProtectionModeInfo


OPTIONAL,



activationTime




ActivationTime





OPTIONAL,



rab-InformationList



RAB-InformationList




OPTIONAL,



interRAT-TargetCellDescription
InterRAT-TargetCellDescription

}

-- ***************************************************

--

-- CELL CHANGE  ORDER FROM UTRAN FAILURE
--

-- ***************************************************

CellChangeOrderFromUTRANFailure ::= CHOICE {


r3







SEQUENCE {



r3-IEs






CellChangeOrderFromUTRANFailure-r3-IEs,



nonCriticalExtensions


SEQUENCE {}
OPTIONAL


},


criticalExtensions



SEQUENCE {}

}

CellChangeOrderFromUTRANFailure-r3-IEs ::= SEQUENCE {


-- User equipment IEs



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



integrityProtectionModeInfo

IntegrityProtectionModeInfo


OPTIONAL,



interRAT-ChangeFailureCause

InterRAT-ChangeFailureCause

}
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