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8.3.7
Inter-RAT handover from UTRAN
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Figure 8.3.7-1: Inter-RAT handover from UTRAN, successful case
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Figure 8.3.7-2: 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 is applicable to CS domain service. In case of the inter-RAT handover from UTRAN to GERAN Iu mode, the procedure is applicable to both PS and CS domains.
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 be able to receive a HANDOVER FROM UTRAN COMMAND message and perform an inter-RAT handover, even if no prior UE measurements have been performed on the target cell.
The UE shall:

1>
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 shown in the following:

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

	GSM
	3GPP TS 44.018
	HANDOVER COMMAND

	GERAN Iu 
	3GPP TS 44.118
	RADIO BEARER RECONFIGURATION

	cdma2000
	TIA/EIA/IS-2000 or later, TIA/EIA/IS-833 or later, TIA/EIQ/IS-834 or later
	


1>
if the IE "System type" has the value "GSM" or “GERAN Iu”:

2>
if the IE "Frequency band" has the value "GSM /DCS 1800 band used":

3>
set the BAND_INDICATOR [45] to "ARFCN indicates 1800 band".

2>
if the IE "Frequency band" has the value " GSM /PCS 1900 band used":

3>
set the BAND_INDICATOR [45] to "ARFCN indicates 1900 band".

1>
apply the "Inter RAT Message" according to the "standard to apply" in the table above.

1>
in case one or more IEs "RAB info" is included in the HANDOVER FROM UTRAN COMMAND message:

2>
connect upper layer entities corresponding to indicated RABs to the radio resources indicated in the inter-RAT message.

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:

1>
release the radio connection; and

1>
remove all context information for the concerned UE.

Upon successfully completing the handover, the UE shall:

1>
if inter-RAT handover to other RAN/RAT than GERAN Iu mode is performed and if the USIM is present:

2>
store the current START value for every CN domain in the USIM [50];

2>
if the "START" stored in the USIM [50] for a CN domain is greater than or equal to the value "THRESHOLD" of the variable START_THRESHOLD:

3>
delete the ciphering and integrity keys that are stored in the USIM for that CN domain;

3>
inform the deletion of these keys to upper layers.

1>
if inter-RAT handover to other RAN/RAT than GERAN Iu mode is performed and if the SIM is present:

2>
store the current START value for every CN domain in the UE;

2>
if the "START" stored in the UE for a CN domain is greater than or equal to the value "THRESHOLD" of the variable START_THRESHOLD:

3>
delete the ciphering and integrity keys that are stored in the SIM for that CN domain;

3>
inform the deletion of these keys to upper layers.
1>
if inter-RAT handover to GERAN Iu mode is performed:

2>
calculate the START value as specified in 3GPP TS 44.118;

2>
include the calculated START values for each CN domain in the IE "START list";

2>
re-establish RB2;

2>
set the new uplink and downlink HFN of RB2 to MAX(uplink HFN of RB2, downlink HFN of RB2);

2>
increment by one the downlink and uplink HFN values for RB2;

2>
keep the ciphering and integrity keys that are stored in the USIM/SIM for that CN domain.
1>
if inter-RAT handover to GERAN Iu mode is performed and if there are any NAS messages for which the successful delivery of the INITIAL DIRECT TRANSFER message or UPLINK DIRECT TRANSFER message on signalling radio bearer RB3 or signalling radio bearer RB4 that have not yet been confirmed by RLC; or
1>
if inter-RAT handover to GERAN A/Gb mode is performed and if there are any NAS messages with the IE "CN domain identity" set to "CS domain" for which the successful delivery of the INITIAL DIRECT TRANSFER message or UPLINK DIRECT TRANSFER message on signalling radio bearer RB3 or signalling radio bearer RB4 that have not yet been confirmed by RLC:

2>
retransmit those NAS messages to the network on the newly established radio connection to the target radio access technology.
1>
clear or set variables upon leaving UTRA RRC connected mode as specified in subclause 13.4.
NOTE:
The release of the UMTS radio resources is initiated from the target RAT.

******************************************

next section modified

******************************************

B.6
Inter-RAT handover with simultaneous PS and CS domain services

NOTE:
This is an initial assumption that needs to be seen by TSG-GERAN and requires checking by TSG-GERAN, when the work on this item has progressed.

B.6.1
Inter-RAT handover UTRAN to GERAN A/Gb mode or GERAN Iu mode
For a UE in CELL_DCH state using both CS and PS Domain services the Inter-RAT handover procedure is based on measurement reports from the UE but initiated from UTRAN.

The UE performs the Inter-RAT handover from UTRA RRC Connected Mode to GSM /GERAN RRC Connected Mode first. 
In case of Inter-RAT handover from UTRAN to GERAN A/Gb mode, when the UE has sent handover complete message to GSM / BSS the UE initiates a temporary block flow towards GPRS and sends a RA update request.
In case of Inter-RAT handover from UTRAN to GERAN Iu mode, when the UE has reconfigured the layer 2 and the physical channels, then it sends RADIO BEARER RECONFIGURATION COMPLETE message to the network. After the MS has finished the reconfiguration procedure and if the new Routeing Area Identification is different from the old one, the MS initiates the Routeing Area Update procedure.
In case of Inter-RAT handover from UTRAN to GERAN A/Gb mode, if the Inter-RAT handover from UTRA RRC Connected Mode to GSM Connected Mode was successful the handover is considered as successful regardless if the UE was able to establish a temporary block flow or not towards GPRS.

In case of Inter-RAT handover failure the UE has the possibility to go back to UTRA RRC Connected Mode and re-establish the connection in the state it originated from without attempting to establish a temporary block flow. If the UE has the option to try to establish a temporary block flow towards GSM / GPRS after Inter-RAT handover failure is FFS. This is applicable in case of Inter-RAT handover from UTRAN to GERAN A/Gb mode.
In case of Inter-RAT handover failure the UE has the possibility to go back to UTRA RRC Connected Mode and re-establish the connection in the state it originated from without attempting to reconfigure the layer 2 and physical channels. This is applicable in case of Inter-RAT handover from UTRAN to GERAN Iu mode.
B.6.2
Inter-RAT handover  from GERAN A/Gb mode or GERAN Iu mode to UTRAN

For a UE in GSM/GERAN RRC Connected Mode using both CS and PS domain services the Inter-RAT handover procedure is based on measurement reports from the UE but initiated from GSM / BSS.

The UE performs the Inter-RAT handover from GSM/GERAN RRC Connected Mode to UTRA RRC Connected Mode.

In UTRA RRC Connected Mode both services are established in parallel.

If the Inter-RAT handover from GSM/GERAN RRC Connected mode to UTRA RRC Connected Mode was successful the handover is considered as successful.

In case of Inter-RAT handover failure the UE has the possibility to go back to GSM/GERAN RRC Connected Mode and re-establish the connection in the state it originated from.
**********************************

next section

*********************************

10.2.15
HANDOVER FROM UTRAN COMMAND

This message is used for handover from UMTS to another system e.g. GSM. One or several messages from the other system can be included in the Inter-RAT message information element in this message. These messages are structured and coded according to that systems specification.


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. In this version, the maximum size of the list of 1 shall be applied for all system types.

	>RAB info
	MP
	
	RAB info 10.3.4.8
	

	Other information elements
	
	
	
	

	CHOICE System type
	MP
	
	
	This IE indicates which specification to apply, to decode the transported messages

	>GSM
	
	
	
	

	>>Frequency band
	MP
	
	Enumerated (GSM/DCS 1800 band used), GSM/PCS 1900 band used)
	

	>>GSM message
	
	
	
	

	>>>Single GSM message
	MP
	
	Bit string (no explicit size constraint)
	Formatted and coded according to GSM specifications The first bit of the bit string contains the first bit of the GSM message.

	>>>GSM message List
	MP
	1.to.<maxInterSysMessages>
	Bit string (1..512)
	Formatted and coded according to GSM specifications. The first bit of the bit string contains the first bit of the GSM message.

	>GERAN Iu
	
	
	
	REL-5

	>>Frequency band
	MP
	
	Enumerated (GSM/DCS 1800 band used), GSM/PCS 1900 band used)
	

	>>GERAN Iu message
	
	
	
	

	>>>Single GSM message
	MP
	
	Bit string (no explicit size constraint)
	Formatted and coded according to GERAN Iu mode specifications The first bit of the bit string contains the first bit of the GERAN Iu message.

	>>>GERAN Iu message List
	MP
	1.to.<maxInterSysMessages>
	Bit string (1..512)
	Formatted and coded according to GERAN Iu specifications. The first bit of the bit string contains the first bit of the GERAN Iu message.

	>cdma2000
	
	
	
	

	>>cdma2000MessageList
	MP
	1.to.<maxInterSysMessages>
	
	

	>>>MSG_TYPE(s)
	MP
	
	Bit string (8)
	Formatted and coded according to cdma2000 specifications. The MSG_TYPE bits are numbered b0 to b7, where b0 is the least significant bit.

	>>>cdma2000Messagepayload(s)
	MP
	
	Bit string (1..512)
	Formatted and coded according to cdma2000 specifications. The first bit of the bit string contains the first bit of the cdma2000 message.


*****************************’

next section

*****************************
11.1
General message structure

Class-definitions DEFINITIONS AUTOMATIC TAGS ::=
BEGIN

IMPORTS


ActiveSetUpdate,


ActiveSetUpdateComplete,


ActiveSetUpdateFailure,



AssistanceDataDelivery,


CellChangeOrderFromUTRAN,


CellChangeOrderFromUTRANFailure,


CellUpdate,


CellUpdateConfirm-CCCH,


CellUpdateConfirm,

CounterCheck,


CounterCheckResponse,


DownlinkDirectTransfer,


HandoverToUTRANComplete,


InitialDirectTransfer,


HandoverFromUTRANCommand-GSM,


HandoverFromUTRANCommand-CDMA2000,

HandoverFromUTRANCommand-GERANIu,

HandoverFromUTRANFailure,


MeasurementControl,

MeasurementControlFailure,


MeasurementReport,

PagingType1,


PagingType2,


PhysicalChannelReconfiguration,

PhysicalChannelReconfigurationComplete,


PhysicalChannelReconfigurationFailure,


PhysicalSharedChannelAllocation,

PUSCHCapacityRequest,


RadioBearerReconfiguration,

RadioBearerReconfigurationComplete,


RadioBearerReconfigurationFailure,


RadioBearerRelease,

RadioBearerReleaseComplete,


RadioBearerReleaseFailure,


RadioBearerSetup,

RadioBearerSetupComplete,


RadioBearerSetupFailure,


RRCConnectionReject,


RRCConnectionRelease,

RRCConnectionRelease-CCCH,

RRCConnectionReleaseComplete,


RRCConnectionRequest,


RRCConnectionSetup,

RRCConnectionSetupComplete,


RRCStatus,


SecurityModeCommand,


SecurityModeComplete,


SecurityModeFailure,


SignallingConnectionRelease,


SignallingConnectionReleaseIndication,


SystemInformation-BCH,


SystemInformation-FACH,


SystemInformationChangeIndication,


TransportChannelReconfiguration,

TransportChannelReconfigurationComplete,


TransportChannelReconfigurationFailure,


TransportFormatCombinationControl,


TransportFormatCombinationControlFailure,


UECapabilityEnquiry,


UECapabilityInformation,


UECapabilityInformationConfirm,


UplinkDirectTransfer,


UplinkPhysicalChannelControl,

URAUpdate,


URAUpdateConfirm,


URAUpdateConfirm-CCCH,


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,


assistanceDataDelivery



AssistanceDataDelivery,


cellChangeOrderFromUTRAN 


CellChangeOrderFromUTRAN,


cellUpdateConfirm




CellUpdateConfirm,


counterCheck





CounterCheck,


downlinkDirectTransfer



DownlinkDirectTransfer,


handoverFromUTRANCommand-GSM

HandoverFromUTRANCommand-GSM,


handoverFromUTRANCommand-CDMA2000
HandoverFromUTRANCommand-CDMA2000,


measurementControl




MeasurementControl,


pagingType2






PagingType2,


physicalChannelReconfiguration

PhysicalChannelReconfiguration,


physicalSharedChannelAllocation

PhysicalSharedChannelAllocation,


radioBearerReconfiguration


RadioBearerReconfiguration,


radioBearerRelease




RadioBearerRelease,


radioBearerSetup




RadioBearerSetup,


rrcConnectionRelease



RRCConnectionRelease,


securityModeCommand




SecurityModeCommand,


signallingConnectionRelease


SignallingConnectionRelease,


transportChannelReconfiguration

TransportChannelReconfiguration,


transportFormatCombinationControl
TransportFormatCombinationControl,


ueCapabilityEnquiry




UECapabilityEnquiry,


ueCapabilityInformationConfirm

UECapabilityInformationConfirm,


uplinkPhysicalChannelControl

UplinkPhysicalChannelControl,


uraUpdateConfirm




URAUpdateConfirm,


utranMobilityInformation


UTRANMobilityInformation,


handoverFromUTRANCommand-GERANIu
HandoverFromUTRANCommand-GERANIu



spare6







NULL,


spare5







NULL,


spare4







NULL,


spare3







NULL,


spare2







NULL,

spare1







NULL
}

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

--

-- HANDOVER FROM UTRAN COMMAND

--

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

HandoverFromUTRANCommand-GSM ::= CHOICE {


r3







SEQUENCE {



handoverFromUTRANCommand-GSM-r3











HandoverFromUTRANCommand-GSM-r3-IEs,



nonCriticalExtensions


SEQUENCE {}
OPTIONAL


},


later-than-r3




SEQUENCE {



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



criticalExtensions



SEQUENCE {}


}

}

HandoverFromUTRANCommand-GSM-r3-IEs ::= SEQUENCE {


-- User equipment IEs



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



activationTime




ActivationTime





OPTIONAL,


-- Radio bearer IEs



toHandover-Info




RAB-Info






OPTIONAL,


-- Measurement IEs



frequency-band




Frequency-Band,


-- Other IEs



gsm-message





CHOICE {




-- In the single-GSM-Message case, what follows the basic production is a variable




-- length bit string with no length field, containing the GSM message including GSM




-- padding up to end of container, to be analysed according to GSM specifications




single-GSM-Message



SEQUENCE {},




gsm-MessageList




SEQUENCE {





gsm-Messages




GSM-MessageList




}



}

}

HandoverFromUTRANCommand-GERANIu ::= CHOICE {


R5







SEQUENCE {



handoverFromUTRANCommand-GERANIu-r5











HandoverFromUTRANCommand-GERANIu-r5-IEs,



nonCriticalExtensions


SEQUENCE {}
OPTIONAL


},


later-than-r5




SEQUENCE {



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



criticalExtensions



SEQUENCE {}


}

}

HandoverFromUTRANCommand-GERANIu-r5-IEs ::= SEQUENCE {


-- User equipment IEs



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



activationTime




ActivationTime





OPTIONAL,


-- Radio bearer IEs



toHandover-Info




RAB-Info






OPTIONAL,


-- Measurement IEs



frequency-band




Frequency-Band,


-- Other IEs



GERAN Iu-message





CHOICE {




-- In the single-GSM-Message case, what follows the basic production is a variable




-- length bit string with no length field, containing the GERAN Iu message including 


-- GERAN Iu




-- padding up to end of container, to be analysed according to GERAN Iu specifications




single-GSM-Message



SEQUENCE {},




GERANIu-MessageList




SEQUENCE {





GERANIu-Messages




GERANIu-MessageList




}



}

}

HandoverFromUTRANCommand-CDMA2000 ::= CHOICE {


r3







SEQUENCE {



handoverFromUTRANCommand-CDMA2000-r3











HandoverFromUTRANCommand-CDMA2000-r3-IEs,



nonCriticalExtensions


SEQUENCE {}
OPTIONAL


},


later-than-r3




SEQUENCE {



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



criticalExtensions



SEQUENCE {}


}

}

HandoverFromUTRANCommand-CDMA2000-r3-IEs ::= SEQUENCE {


-- User equipment IEs



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



activationTime




ActivationTime





OPTIONAL,


-- Radio bearer IEs



toHandover-Info




RAB-Info






OPTIONAL,


-- Other IEs



cdma2000-MessageList


CDMA2000-MessageList

}
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