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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. This procedure may be used when no RABs are established or when the established RABs are only in the CS domain or when the established RABs are in both CS and PS 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
	GSM TS 04.18, version 8.5.0 or later
	HANDOVER COMMAND

	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":

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>
if the IE "RAB information List" is included in the HANDOVER FROM UTRAN COMMAND message:

2>
if the IE "RAB information List" includes one IE "RAB Info" with the IE "CN domain Identity" set to "CS domain":

3>
connect upper layer entities corresponding to the indicated CS domain RAB to the radio resources indicated in the inter-RAT message.

NOTE:
In this version of the specification the maximum number of CS domain RABs which may be included in the IE "RAB information List" is limited to 1.

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 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.

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:

1>
revert back to the UTRA configuration;

1>
establish the UTRA physical channel(s) used at the time for reception of HANDOVER FROM UTRAN COMMAND;

1>
if the UE does not succeed to establish the UTRA physical channel(s):

2>
perform a cell update procedure according to subclause 8.3.1 with cause "Radio link failure";

2>
when the cell update procedure has completed successfully:

3>
proceed as below.

1>
transmit the HANDOVER FROM UTRAN FAILURE message setting the information elements as specified below:

2>
include the IE "RRC transaction identifier"; and

2>
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

2>
clear that entry;

2>
set the IE "Inter-RAT handover failure" to "physical channel failure".

1>
When the HANDOVER FROM UTRAN FAILURE message has been submitted to lower layer for transmission:

2>
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. The UE shall:

1>
set the IE "failure cause" to the cause value "Inter-RAT protocol error";

1>
include the IE "Inter-RAT message" in accordance with the specifications applicable to the other RAT;

1>
transmit a HANDOVER FROM UTRAN FAILURE message on the uplink DCCH using AM RLC;
1>
when the transmission of the HANDOVER FROM UTRAN FAILURE message has been confirmed by RLC:

2>
continue with any ongoing processes and procedures as if the invalid HANDOVER FROM UTRAN COMMAND message has not been received;

2>
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. The UE shall:

1>
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

1>
clear that entry;

1>
set the IE "failure cause" to the cause value "protocol error";

1>
include the IE "Protocol error information" with contents set to the value of the variable PROTOCOL_ERROR_INFORMATION;

1>
transmit a HANDOVER FROM UTRAN FAILURE message on the uplink DCCH using AM RLC;
1>
when the HANDOVER FROM UTRAN FAILURE message has been submitted to lower layers for transmission:

2>
continue with any ongoing processes and procedures as if the invalid HANDOVER FROM UTRAN COMMAND message has not been received;

2>
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.

8.3.7.8
Unsupported configuration in HANDOVER FROM UTRAN COMMAND message

If:

-
the UTRAN instructs the UE to perform a non-supported handover scenario; or

-
the UTRAN instructs the UE to use a non-supported configuration; or

-
the IE "RAB information List" is included in the HANDOVER FROM UTRAN COMMAND message and this IE does not include any IE "RAB Info" with the IE "CN domain Identity" set to "CS domain":

the UE shall:

1>
transmit a HANDOVER FROM UTRAN FAILURE message, setting the information elements as specified below:

2>
include the IE "RRC transaction identifier"; and

2>
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

2>
clear that entry;

2>
set the IE "Inter-RAT handover failure" to "configuration unacceptable";

2>
when the HANDOVER FROM UTRAN FAILURE message has been submitted to lower layers for transmission:

3>
resume normal operation as if the invalid HANDOVER FROM UTRAN COMMAND message has not been received;

3>
and the procedure ends.

8.3.7.8a
Reception of HANDOVER FROM UTRAN COMMAND message by UE in CELL_FACH

If the UE receives HANDOVER FROM UTRAN COMMAND while in CELL_FACH, the UE shall:

1>
transmit a HANDOVER FROM UTRAN FAILURE message, setting the information elements as specified below:

2>
include the IE "RRC transaction identifier"; and

2>
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

2>
clear that entry;

2>
set the IE "Inter-RAT handover failure" to "protocol error", include IE "Protocol error information"; and

2>
set the value of IE "Protocol error cause" to "Message not compatible with receiver state";

2>
when the HANDOVER FROM UTRAN FAILURE message has been submitted to lower layers for transmission:

3>
resume normal operation as if the invalid HANDOVER FROM UTRAN COMMAND message has not been received;

3>
and the procedure ends.

8.3.9
Inter-RAT cell reselection from UTRAN

8.3.9.1
General

The purpose of the inter-RAT cell reselection procedure from UTRAN is to transfer, under the control of the UE and to some extent the UTRAN, a connection between the UE and UTRAN to another radio access technology (e.g. GSM/GPRS).

8.3.9.2
Initiation

This procedure is applicable in states CELL_FACH, CELL_PCH or URA_PCH.

When the UE based on received system information makes a cell reselection to a radio access technology other than UTRAN, e.g. GSM/GPRS, according to the criteria specified in [4], the UE shall.

1>
initiate the establishment of a connection to the target radio access technology according to its specifications.

8.3.9.3
Successful cell reselection

When the UE has succeeded in reselecting a cell in the target radio access technology and has initiated the establishment of a connection, it shall:

1>
release all UTRAN specific resources.

In the case of GSM/GPRS, if the target cell does not support GPRS service, then the UE shall:

1>
enter idle mode in the target cell without accessing the cell; and

1>
release all UTRAN specific resources.

UTRAN should:

1>
release all UE dedicated resources upon indication that the UE has completed a connection establishment to the other radio access technology.

8.3.9.4
UE fails to complete an inter-RAT cell reselection

If the inter-RAT cell reselection fails before the UE succeeds in initiating the establishment of a connection to the other radio access technology, the UE shall:

1>
resume the connection to UTRAN using the resources used before initiating the inter-RAT cell reselection procedure.

8.3.11
Inter-RAT cell change order from UTRAN
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Figure 8.3.11-1: Inter–RAT cell change order from UTRAN
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Figure 8.3.11-2: 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. This procedure may be used when no RABs are established or when the established RABs are only from PS domain.

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 be able to receive a CELL CHANGE ORDER FROM UTRAN message and perform a cell change order to another RAT, even if no prior UE measurements have been performed on the target cell.
The UE shall:

1>
start timer T309; and

1>
establish the connection to the other radio access technology, as specified within IE "Target cell description". 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 description" may also include IE "NC mode", which specifies the cell selection mode to be applied in the target cell; and

1>
if IE "NC mode" is not included in the CELL CHANGE ORDER FROM UTRAN:

2>
retrieve it from the target cell as specified in [43];

2>
act upon IE "NC mode" as specified in [43].

1>
if the IE "RAB Information List" is included in the CELL CHANGE ORDER FROM UTRAN message:

2>
ignore the contents of the IE "RAB Information List".

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 [44].

8.3.11.4
Successful completion of the cell change order

The UE regards the procedure as completed when it has received a successful response from the target RAT, e.g. in case of GSM when it received the response to a (PACKET) CHANNEL REQUEST in the new cell.

Upon successful completion of the cell change order, the UE shall:

1>
stop timer T309;

1>
clear or set variables upon leaving UTRA RRC connected mode as specified in subclause 13.4.

Upon indication of the UE having successfully completed the cell change order, UTRAN should:

1>
release the radio connection; and

1>
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
Expiry of timer T309 or UE fails to complete requested cell change order

If:

-
timer T309 expires prior to the successful establishment of a connection to the target RAT; or

-
if the establishment of the connection to the other RAT failed due to other reasons e.g. (random) access failure, rejection due to lack of resources:

the UE shall:

1>
if it received the CELL CHANGE ORDER FROM UTRAN message in state CELL_DCH:

2>
revert back to the UTRA configuration;

2>
establish the UTRA physical channel(s) used at the time for reception of CELL CHANGE ORDER FROM UTRAN;

2>
if the UE does not succeed in establishing the UTRA physical channel(s):

3>
perform a cell update procedure according to subclause 8.3.1 with cause "Radio link failure";

3>
when the cell update procedure has completed successfully:

4>
proceed as below.

2>
transmit the CELL CHANGE ORDER FROM UTRAN FAILURE message setting the information elements as specified below:

3>
include the IE "RRC transaction identifier"; and

3>
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

3>
clear that entry;

3>
set the IE "Inter-RAT change failure" to "physical channel failure".

2>
When the CELL CHANGE ORDER FROM UTRAN FAILURE message has been submitted to lower layer for transmission, the procedure ends.

1>
if the UE receives the CELL CHANGE ORDER FROM UTRAN message in CELL_FACH state:

2>
revert to the cell it was camped on at the reception of the CELL CHANGE ORDER FROM UTRAN message;

2>
if the UE is unable to return to this cell:

3>
select a suitable UTRA cell according to [4];

3>
initiate the cell update procedure according to subclause 8.3.1 using the cause "cell re-selection";

3>
when the cell update procedure completed successfully:

4>
proceed as below.

2>
transmit the CELL CHANGE ORDER FROM UTRAN FAILURE message setting the information elements as specified below:

3>
include the IE "RRC transaction identifier"; and

3>
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

3>
clear that entry;

3>
set the IE "Inter-RAT change failure" to "physical channel failure".

2>
When the CELL CHANGE ORDER FROM UTRAN FAILURE message has been submitted to lower layer for transmission:

3>
the procedure ends.

8.3.11.6
Unsupported configuration in CELL CHANGE ORDER FROM UTRAN message

If the UTRAN instructs the UE to perform a non-supported cell change order scenario or to use a non-supported configuration, the UE shall:

1>
transmit a CELL CHANGE ORDER FROM UTRAN FAILURE message, setting the information elements as specified below:

2>
include the IE "RRC transaction identifier"; and

2>
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

2>
clear that entry;

2>
set the IE "Inter-RAT change failure" to "configuration unacceptable";

2>
when the CELL CHANGE ORDER FROM UTRAN FAILURE message has been submitted to lower layers for transmission:

3>
resume normal operation as if the CELL CHANGE ORDER FROM UTRAN message has not been received;

3>
and the procedure ends.

8.3.11.7
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. The UE shall:

1>
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

1>
clear that entry;

1>
set the IE "Inter-RAT change failure" to the cause value "protocol error";

1>
include the IE "Protocol error information" with contents set to the value of the variable PROTOCOL_ERROR_INFORMATION;

1>
transmit a CELL CHANGE ORDER FROM UTRAN FAILURE message on the uplink DCCH using AM RLC;
1>
when the CELL CHANGE ORDER FROM UTRAN FAILURE message has been submitted to lower layers for transmission:

2>
resume normal operation as if the invalid CELL CHANGE ORDER FROM UTRAN message has not been received;

2>
and the procedure ends.

--------------------

8.5.2
Actions when entering idle mode from connected mode

When entering idle mode from connected mode, the UE shall:

1>
clear or set variables upon leaving UTRA RRC connected mode as specified in subclause 13.4;

1>
attempt to select a suitable cell to camp on.

When leaving connected mode according to [4], the UE shall:

1>
perform cell selection.

While camping on a cell, the UE shall:

1>
acquire system information according to the system information procedure in subclause 8.1;

1>
perform measurements according to the measurement control procedure specified in subclause 8.4; and

1>
if the UE is registered:

2>
be prepared to receive paging messages according to the paging procedure in subclause 8.2.

If IE "PLMN identity" within variable SELECTED_PLMN has the value "GSM-MAP", the UE shall:

1>
delete any NAS system information received in connected mode;

1>
acquire the NAS system information in system information block type 1; and

1>
proceed according to subclause 8.6.1.2.

When entering idle mode, the UE shall:

1>
if the USIM is present, for each CN domain:

2>
if a new security key set was received for this CN domain but was not used either for integrity protection or ciphering during this RRC connection:

3>
set the START value for this domain to zero; and

3>
store this START value for this domain in the USIM.

2>
else:

3>
if the current "START" value, according to subclause 8.5.9 for a CN domain, is greater than or equal to the value "THRESHOLD" of the variable START_THRESHOLD:

4>
delete the ciphering and integrity keys that are stored in the USIM for that CN domain;

4>
inform the deletion of these keys to upper layers.

3>
else:

4>
store the current "START" value for this CN domain on the USIM.

1>
else:

2>
if the SIM is present:

3>
if the current "START" value, according to subclause 8.5.9 for a CN domain, is greater than or equal to the value "THRESHOLD" of the variable START_THRESHOLD:

4>
delete the Kc key that is stored in the SIM;

4>
set the "START" values for both CN domains to zero and store them in the UE;

4>
inform the deletion of these keys to upper layers.

3>
else:

4>
store the current "START" value for every CN domain in the UE.

8.5.x
Actions when entering another RAT from connected mode

When entering another RAT from connected mode (due to Inter-RAT handover from UTRAN, Inter-RAT cell change order from UTRAN or Inter-RAT cell reselection from UTRAN), after successful completion of the procedure causing the transition to the other RAT, the UE shall:

1>
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.

2>
if a new security key set was received for this CN domain but was not used either for integrity protection or ciphering during this RRC connection: 

3>
set the START value for this domain to zero and;

3>
store this START value for this domain in the USIM;

1>
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 Kc key that is stored for that CN domain;
3>
delete the ciphering and integrity keys that are stored in the UE for that CN domain;

3>
inform the deletion of these keys to upper layers.
Annex A (informative):
USIM parameters

A.1
Introduction

This annex contains recommendations about the RRC parameters to be stored in the USIM.

A.2
Ciphering information

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

	Cipher key for each CN domain
	MP
	<1 to maxCNDomains>
	
	Cipher key is described in [40].

	>CK
	MP
	
	Bit string (128)
	

	Integrity key for each CN domain
	MP
	<1 to maxCNDomains>
	
	Integrity key is described in [40].

	>IK
	MP
	
	Bit string (128)
	

	THRESHOLD
	MP
	
	Bit string (20)
	

	START value for each CN domain
	MP
	<1 to maxCNDomains>
	
	START value is described in [40].

	>START
	MP
	
	Bit string (20)
	

	KSI, Key set identifier for each CN domain
	MP
	<1 to maxCNDomains>
	
	Key set identifier is described in [40].

	>KSI
	MP
	
	Bit string (3)
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