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8.6
Relocation Preparation

8.6.1
General

The purpose of the Relocation Preparation procedure is to prepare relocation of SRNS either with involving UE or without involving UE. The relocation procedure shall be co-ordinated in all Iu signalling connections existing for the UE in order to allow Relocation co-ordination in the target RNC. The procedure uses connection oriented signalling.
The source RNC shall not initiate the Relocation Preparation procedure for an Iu signalling connection if a Prepared Relocation exists in the RNC for that Iu signalling connection or if a Relocation Preparation procedure is ongoing for that Iu signalling connection.
8.6.2
Successful Operation
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Figure 5: Relocation Preparation procedure. Successful operation.

The source RNC shall initiate the procedure by generating RELOCATION REQUIRED message. The source RNC shall decide whether to initiate the intra-system Relocation or the inter-system handover. In case of intra-system Relocation the source RNC shall indicate in the Source ID IE the RNC-ID of the source RNC and in the Target ID IE the RNC-ID of the target RNC. In case of inter-system handover the source RNC shall indicate in the Source ID IE the Service Area Identifier and in the Target ID IE the cell global identity of the cell in the target system. The source RNC shall indicate the appropriate cause value for the Relocation in the Cause IE. Typical cause values are "Time critical Relocation", "Resource optimisation relocation", "Relocation desirable for radio reasons", "Directed Retry".

The source RNC shall determine whether the relocation of SRNS shall be executed with or without involvement of UE. The source RNC shall set the Relocation Type IE accordingly to "UE involved in relocation of SRNS" or "UE not involved in relocation of SRNS".

In case of intra-system Relocation, the source RNC shall include in the RELOCATION REQUIRED message the Source RNC to Target RNC Transparent Container IE. This container shall include the Relocation Type IE and the number of Iu signalling connections existing for the UE by setting correctly the Number of Iu Instances IE. 
Only in case of intra-system relocation, the Source RNC-to-Target RNC transparent container IE shall include the Integrity Protection Key IE from the last received domain on which security mode control procedure has been successfully performed and the associated Chosen Integrity Protection Algorithm IE that has been selected for this domain.

Only in case of intra-system relocation, the Source RNC-to-Target RNC transparent container IE shall include the Ciphering Key IE for the signalling data from the last received domain on which security mode control procedure has been successfully performed and the associated Chosen Encryption Algorithm IE that has been selected for this domain.

Only in case of intra-system relocation, for each domain where the security mode control procedure has been successfully performed in the source RNC, the Source RNC-to-Target RNC transparent container IE shall include in the Chosen Encryption Algorithm IE of CS (resp. PS) user data the alternative that has been selected for this domain. If the security mode control procedure had not been successful or performed for one domain or had proposed no alternative, the Chosen Encryption Algorithm IE for the user data of this domain shall not be included. When both the CS and the PS user data Chosen Encryption Algorithm IEs are provided, they shall indicate the same alternative.

This container shall include the RRC Container IE. If the Relocation Type IE is set to "UE not involved in relocation of SRNS" and the UE is using DCH(s), DSCH(s) or USCH(s), the Source RNC to Target RNC Transparent Container IE shall include the mapping between each RAB subflow and transport channel identifier(s), i.e. if the RAB is carried on a DCH(s), the DCH ID(s) shall be included, and when it is carried on DSCH(s) or USCH(s), the DSCH ID(s) or USCH ID(s) respectively shall be included. If the Relocation Type IE is set to "UE not involved in relocation of SRNS", the d-RNTI IE shall be included in the Source RNC to Target RNC Transparent Container IE. If the Relocation Type IE is set to "UE involved in relocation of SRNS", the Target Cell ID IE shall be included in the Source RNC to Target RNC Transparent Container IE.

In case of inter-system handover to GSM the RNC:

-
shall include MS Classmark 2 and MS Classmark 3 IEs received from the UE in the RELOCATION REQUIRED message to the CN.
-
shall include the Old BSS to New BSS IE within the RELOCATION REQUIRED message only if the information is available.
The source RNC shall send the RELOCATION REQUIRED message to the CN and the source RNC shall start the timer TRELOCprep.
When the preparation including resource allocation in the target system is ready and the CN has decided to continue the relocation of SRNS, the CN shall send RELOCATION COMMAND message to the source RNC and the CN shall start the timer TRELOCcomplete.

If the Target RNC To Source RNC Transparent Container IE or the L3 information IE is received by the CN from the relocation target, it shall be included in the RELOCATION COMMAND message.

For each RAB successfully established in the target system and originating from the PS domain, the RELOCATION COMMAND message shall contain Iu transport address and Iu transport association to be used for the forwarding of the DL N-PDU duplicates towards the relocation target. Upon reception of the RELOCATION COMMAND message from the PS domain, the source RNC shall start the timer TDATAfwd.
The Relocation Preparation procedure is terminated in the CN by transmission of RELOCATION COMMAND message.

If the target system (including target CN) does not support all existing RABs, the RELOCATION COMMAND message shall contain a list of RABs indicating all the RABs that are not supported by the target system. This list is contained in the RABs to Be Released IE. The source RNC shall use this information to avoid transferring associated contexts where applicable and may use this information e.g. to decide if to cancel the relocation or not. The resources associated with these not supported RABs shall not be released until the relocation is completed. This is in order to make a return to the old configuration possible in case of a failed or cancelled relocation.

Upon reception of RELOCATION COMMAND message the source RNC shall stop the timer TRELOCprep, RNC shall start the timer TRELOCOverall and RNC shall terminate the Relocation Preparation procedure.  The source RNC is then defined to have a Prepared Relocation for that Iu signalling connection.

When Relocation Preparation procedure is terminated successfully and when the source RNC is ready, the source RNC should trigger the execution of relocation of SRNS.

Interactions with other procedures:

If, after RELOCATION REQUIRED message is sent and before the Relocation Preparation procedure is terminated, the source RNC receives a RANAP message initiating an other connection oriented RANAP class 1 or class 3 procedure (except IU RELEASE COMMAND message, which shall be handled normally) via the same Iu signalling connection, the source RNC shall either:

1.
cancel the Relocation Preparation procedure i.e. execute Relocation Cancel procedure with an appropriate value for the Cause IE, e.g. "Interaction with other procedure", and after successful completion of Relocation Cancel procedure, the source RNC shall continue the initiated RANAP procedure;

or

2.
terminate the initiated RANAP procedure without any changes in UTRAN by sending appropriate response message with the cause value "Relocation Triggered" to the CN. The source RNC shall then continue the relocation of SRNS.

If during the Relocation Preparation procedure the source RNC receives a DIRECT TRANSFER message it shall be handled normally.

If during the Relocation Preparation procedure the source RNC receives connection oriented RANAP class 2 messages (with the exception of DIRECT TRANSFER message) it shall decide to either execute the procedure immediately or suspend it. In the case the relocation is cancelled the RNC shall resume any suspended procedures (if any).

After Relocation Preparation procedure is terminated successfully, all RANAP messages (except IU RELEASE COMMAND message, which shall be handled normally) received via the same Iu signalling bearer shall be ignored by the source RNC.

8.6.3
Unsuccessful Operation
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Figure 6: Relocation Preparation procedure. Unsuccessful operation.

If the CN or target system is not able to even partially accept the relocation of SRNS or a failure occurs during the Relocation Preparation procedure in the CN or the CN decides not to continue the relocation of SRNS, the CN shall send RELOCATION PREPARATION FAILURE message to the source RNC.

RELOCATION PREPARATION FAILURE message shall contain appropriate value for the Cause IE e.g. "TRELOCalloc expiry", "Relocation Failure in Target CN/RNC or Target System", "Relocation not supported in Target RNC or Target System".

Transmission of RELOCATION PREPARATION FAILURE message terminates the procedure in the CN. Reception of RELOCATION PREPARATION FAILURE message terminates the procedure in UTRAN.

When the Relocation Preparation procedure is unsuccessfully terminated, the existing Iu signalling connection can be used normally.

If the Relocation Preparation procedure is terminated unsuccessfully, the CN shall release the possibly existing Iu signalling connection for the same UE and related to the same relocation of SRNS towards the target RNC by initiating Iu Release procedure towards the target RNC with an appropriate value for the Cause IE, e.g. "Relocation Cancelled".

Interactions with Relocation Cancel procedure:

If there is no response from the CN to the RELOCATION REQUIRED message before timer TRELOCprep expires in the source RNC, the source RNC shall cancel the Relocation Preparation procedure by initiating the Relocation Cancel procedure with appropriate value for the Cause IE, e.g. "TRELOCprep expiry".

8.6.4
Abnormal Conditions

If the target RNC, which was indicated in the RELOCATION REQUIRED message, is not known to the CN:

1.
The CN shall reject the relocation of SRNS by sending a RELOCATION PREPARATION FAILURE message to the source RNC with Cause IE set to "Unknown target RNC".

2.
The CN shall continue to use the existing Iu connection towards the source RNC.

NOTE:
In case two CN domains are involved in the SRNS Relocation Preparation procedure and the Source RNC receives the Target RNC to Source RNC Transparent Container IE via two CN domains, it may check whether the content of the two Target RNC to Source RNC Transparent Container IE is the same. In case the Source RNC receives two different Target RNC to Source RNC Transparent Container IE, the RNC behaviour is left implementation specific.

8.6.5
Co-ordination of Two Iu Signalling Connections

If the RNC has decided to initiate Relocation Preparation procedure for a UTRAN to UTRAN relocation, the RNC shall initiate simultaneously Relocation Preparation procedure on all Iu signalling connections existing for the UE. The source RNC shall also include the same Source RNC to Target RNC Transparent Container IE in the RELOCATION REQUIRED message towards the two domains.

For intersystem handover to GSM, Relocation Preparation procedure shall be initiated only towards the circuit switched CN.

The source RNC shall not trigger the execution of relocation of SRNS unless it has received RELOCATION COMMAND message from all Iu signalling connections for which the Relocation Preparation procedure has been initiated.

If the source RNC receives RELOCATION PREPARATION FAILURE message from the CN, the RNC shall initiate Relocation Cancel procedure on the other Iu signalling connection for the UE if the other Iu signalling connection exists and if the Relocation Preparation procedure is still ongoing or the procedure has terminated successfully in that Iu signalling connection.

8.7
Relocation Resource Allocation

8.7.1
General

The purpose of the Relocation Resource Allocation procedure is to allocate resources from target RNS for a relocation of SRNS. Procedure shall be co-ordinated in all Iu signalling connections existing for the UE. The procedure uses connection oriented signalling.

8.7.2
Successful Operation
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Figure 7: Relocation Resource Allocation procedure. Successful operation.

The CN shall initiate the procedure by generating RELOCATION REQUEST message. In a UTRAN to UTRAN relocation, this message shall contain the information (if any) required by the UTRAN to build the same RAB configuration as existing for the UE before the relocation.

The CN shall transmit the RELOCATION REQUEST message to target RNC and the CN shall start the timer TRELOCalloc.
Upon reception of the RELOCATION REQUEST message, the target RNC shall initiate allocation of requested resources.

The RELOCATION REQUEST message shall contain following IEs

-
Permanent NAS UE Identity (if available)

-
Cause
-
CN Domain Indicator
-
Source RNC To Target RNC Transparent Container
-
Iu Signalling Connection Identifier
-
Integrity Protection Information (if available) 

For each RAB requested to relocate (or to be created e.g. in the case of inter-system handover), the message shall contain following IEs:

-
RAB-ID
-
NAS Synchronisation Indicator (if the relevant NAS information is provided by the CN)

-
RAB parameters
-
User Plane Information
-
Transport Layer Address
-
Iu Transport Association

-
Data Volume Reporting Indication (only for PS)

-
PDP Type Information (only for PS)

The RELOCATION REQUEST message may include following IEs:

-
Encryption Information (shall not be included if the Integrity Protection Information IE is not included)

For each RAB requested to relocate the message may include following IEs:

-
Service Handover
The following information elements received in RELOCATION REQUEST message require the same special actions in the RNC as specified for the same IEs in the RAB Assignment procedure:

-
RAB-ID
-
User plane Information
-
Priority level, queuing and pre-emption indication
-
Service Handover

The SDU Format Information Parameter IE in the RAB Parameters IE shall be present only if the User Plane Mode IE is set to “support mode for pre-defined SDU sizes” and the Traffic Class IE is set to either “Conversational” or “Streaming”.
If the RELOCATION REQUEST message includes the PDP Type Information IE, the UTRAN may use this IE to configure any compression algorithms.
The Cause IE shall contain the same value as the one received in the related RELOCATION REQUIRED message.
The Iu Signalling Connection Identifier IE contains an Iu signalling connection identifier which is allocated by the CN, and which the RNC is required to store and remember for the duration of the Iu connection.

The algorithms within the Integrity Protection Information IE and the Encryption Information IE shall be ordered in preferred order with the most preferred first in the list.
The Permitted Encryption Algorithms IE within the Encryption Information IE may contain “no encryption” within an element of its list in order to allow the RNC not to cipher the respective connection. This can be done either by not starting ciphering or by using the UEA0 algorithm. In the absence of the Encryption Information IE, the RNC shall not start ciphering.
In case of intra-system relocation, the alternatives indicated within the Integrity Protection Information IE and the Encryption Information IE of the RELOCATION REQUEST message shall  (at least) include the integrity protection and ciphering information alternatives that have been used by the source RNC -as indicated from the received Source RNC-to-Target RNC Container. 

In case of intra-system relocation, if no Integrity Protection Key IE (resp. Encryption Key IE) is provided within the Source RNC-to-Target RNC container IE, the target RNC shall not start integrity (resp. ciphering). When an Encryption Key IE is provided within the Source RNC-to-Target RNC container IE, the target RNC may select to use a ciphering alternative where an algorithm is used, it shall in this case make use of this key to cipher its signalling data whatever the selected algorithm. The Encrytion Key IE that may be contained within the Encryption Protection Information IE of the RELOCATION REQUEST message shall never be used.

When an Integrity Protection Key IE is provided within the Source RNC-to-Target RNC container IE, the target RNC shall select one integrity algorithm to start integrity and shall in this case make use of this key whatever the selected algorithm. The integrity protection key that may be contained within the Integrity Protection Information IE of the RELOCATION REQUEST message shall never be used to cipher signalling data.

In case of inter-system relocation, only the integrity/ciphering information received from the RELOCATION REQUEST message over the Iu interface shall be considered. 

Following additional actions shall be executed in the target RNC during Relocation Resource Allocation procedure:

If the Relocation Type IE is set to "UE involved in relocation of SRNS":

-
The target RNC may accept a requested RAB only if the RAB can be supported by the target RNC.
-
Other RABs shall be rejected by the target RNC in the RELOCATION REQUEST ACKNOWLEDGE message with an appropriate value for Cause IE, e.g. "Unable to Establish During Relocation".

-
The target RNC shall include information adapted to the resulting RAB configuration in the target to source RNC transparent container to be included in the RELOCATION REQUEST ACKNOWLEDGE message sent to the CN. If the target RNC supports triggering of the Relocation Detect procedure via the Iur interface, the RNC shall assign a d-RNTI for the context of the relocation and include it in the container. If two CNs are involved in the relocation of SRNS, the target RNC may, however, decide to send the container to only one CN.

If the Relocation Type IE is set to "UE not involved in relocation of SRNS":

-
The target RNC may accept a RAB only if the radio bearer(s) for the RAB either exist(s) already,  and can be used for the RAB by the target RNC, or does not exist before the relocation but can be established in order to support the RAB in the target RNC.

-
If existing radio bearers are not related to any RAB that is accepted by target RNC, the radio bearers shall be ignored during the relocation of SRNS and the radio bearers shall be released by radio interface protocols after completion of relocation of SRNS.

After all necessary resources for accepted RABs including the initialised Iu user plane, are successfully allocated, the target RNC shall send RELOCATION REQUEST ACKNOWLEDGE message to the CN.

For each RAB successfully setup the RNC shall include following IEs:

-
RAB ID
-
Transport Layer Address (only for PS)

-
Iu Transport Association (only for PS)

For each RAB the RNC is not able to setup during Relocation Resource Allocation the RNC shall include the RAB ID IE and the Cause IE within the RABs Failed To Setup IE. The resources associated with the RABs indicated as failed to set up shall not be released in the CN until the relocation is completed. This is in order to make a return to the old configuration possible in case of a failed or cancelled relocation.

The RELOCATION REQUEST ACKNOWLEDGE message sent to the CN shall, if applicable and if not sent via the other CN domain, include the Target RNC To Source RNC Transparent Container IE. This container shall be transferred by CN to the source RNC or the external relocation source while completing the Relocation Preparation procedure.

The RNC shall include the Chosen Integrity Protection Algorithm IE (resp. Chosen Encryption Algorithm IE) within the RELOCATION REQUEST ACKNOWLEDGE message, if, and only if the Integrity Protection Information IE (resp Encryption Information IE) was included in the RELOCATION REQUEST message.
If one or more of the RABs that the target RNC has decided to support can not be supported by the CN, then these failed RABs shall not be released towards the target RNC until the relocation is completed.

If the NAS Synchronisation Indicator IE is contained in the RELOCATION REQUEST message, the target RNC shall pass it to the source RNC within the RRC Container IE contained in the Target RNC to Source RNC Transparent Container IE.

Transmission and reception of RELOCATION REQUEST ACKNOWLEDGE message terminates the procedure in the UTRAN and the CN respectively.

8.7.3
Unsuccessful Operation
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Figure 8: Relocation Resource Allocation procedure: Unsuccessful operation.

If the target RNC can not even partially accept the relocation of SRNS or a failure occurs during the Relocation Resource Allocation procedure in the target RNC, the target RNC shall send RELOCATION FAILURE message to the CN.
If the target RNC cannot support any of the integrity protection (resp.ciphering) alternatives provided in the Integrity Protection Information IE or Encryption Information IE, it shall return a RELOCATION FAILURE message with the cause “Requested Ciphering and/or Integrity Protection algorithms not supported”. 

Transmission and reception of RELOCATION FAILURE message terminates the procedure in the UTRAN and the CN respectively.

When CN has received RELOCATION FAILURE message from target RNC, CN shall stop timer TRELOCalloc and shall assume possibly allocated resources within target RNC completely released.

8.7.4
Abnormal Conditions

If after reception of the RELOCATION REQUEST message, the target RNC receives another RELOCATION REQUEST message on the same Iu connection, then the target RNC shall discard the latter message and the original Relocation Resource Allocation procedure shall continue normally.
If the integrity (resp. ciphering) alternative defined via the Chosen Integrity Protection Algorithm IE (resp. Chosen Encryption Algorithm IE) is not included in the list of alternatives proposed in the Integrity Protection Information IE (resp. Encyption Information IE) of the RELOCATION REQUEST message, the RELOCATION FAILURE message shall be returned with the cause “Conflict with already existing Integrity protection and/or Ciphering information”.

If the target RNC receives a Source RNC -to-Target RNC Container IE containing Chosen Integrity Protection (resp. Encryption) Algorithm IE without Integrity Protection (resp. Ciphering) Key IE, it shall return RELOCATION FAILURE message with the cause “Conflict with already existing Integrity protection and/or Ciphering information”. 

If no CS (resp. PS) Chosen Integrity Protection Algorithm  IE is provided within the Source RNC-to-Target RNC container IE and the Integrity Protection Information IE is included in the RELOCATION REQUEST message from CS (resp. PS) domain, the target RNC may ignore the Integrity Protection Information IE and continue the relocation with a successful RELOCATION REQUEST ACKNOWLEDGE message which do not include the Chosen Integrity Protection Alorithm  IE.

If no CS (resp. PS) Chosen Encryption Algorithm  IE is provided within the Source RNC-to-Target RNC container IE and the Encryption Information IE is included in the RELOCATION REQUEST message from CS (resp. PS) domain, the target RNC may ignore the Encryption Information IE and continue the relocation with a successful RELOCATION REQUEST ACKNOWLEDGE message which do not include the Chosen Encryption Algorithm  IE.
NOTE: 
In case two CN domains are involved in the SRNS Relocation Resource Allocation procedure, the Target RNC may check whether the content of the two Source RNC to Target RNC Transparent Container IE is the same. In case the Target RNC receives two different Source RNC to Target RNC Transparent Container IE, the RNC behaviour is left implementation specific.

Interactions with Iu Release procedure:

If the CN decides to not continue the Relocation Resource Allocation procedure (e.g. due to TRELOCalloc expiry) before the Relocation Resource Allocation procedure is completed, the CN shall stop timer TRELOCalloc (if timer TRELOCalloc has not already expired)  and the CN shall, if the Iu signalling connection has been established or later becomes established, initiate the Iu Release procedure towards the target RNC with an appropriate value for the Cause IE, e.g. "Relocation Cancelled".

8.7.5
Co-ordination of Two Iu Signalling Connections

Co-ordination of two Iu signalling connections during Relocation Resource Allocation procedure shall be executed by the target RNC when the Number of Iu Instances IE received in the Source RNC to Target RNC Transparent Container IE in the RELOCATION REQUEST message indicates that two CN domains are involved in relocation of SRNS.
When both the CS and PS user data Chosen Encryption Algorithm IE are received within the Source RNC-to-Target RNC container IE, the target RNC shall fail the Relocation Resource Allocation procedure by sending back the RELOCATION FAILURE message if these two received Chosen Encryption Algorithm IE are not the same.

If two CN domains are involved, the following actions shall be taken by the target RNC:

-
The target RNC shall utilise the Permanent NAS UE Identity IE, received explicitly by each CN domain within RELOCATION REQUEST message, to co-ordinate both Iu signalling connections.
-
The target RNC shall generate and send RELOCATION REQUEST ACKNOWLEDGE message only after all expected RELOCATION REQUEST messages are received and analysed.

-
If the target RNC decides to send the Target RNC to Source RNC Transparent Container IE via the two CN domains, the target RNC shall ensure that the same Target RNC to Source RNC Transparent Container IE is included in RELOCATION REQUEST ACKNOWLEDGE messages transmitted via the two CN domains and related to the same relocation of SRNS.
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