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6.3.4
Inter-RAT DTM Handover

The inter-RAT DTM Handover procedures refer to the DTM Handover performed between two different RATs. The source and target cells may be managed by either the BSS within GERAN or RNC within UTRAN or viceversa within the same MSC (Intra-MSC) and the same SGSN (Intra SGSN) or different SGSNs (Inter SGSN) or different MSCs (Inter-MSC) and the same or different SGSNs. The Inter-RAT DTM Handover between GERAN A/Gb mode and UTRAN makes use of existing Inter-RAT CS handover procedures and Inter-RAT PS Handover procedures. Unless explicitly stated in the present document, the behaviour of the core network entities is as specified for the respective handover procedures. The Inter-RAT DTM Handover procedure is controlled by the RR /RRC protocol.
The Inter-RAT DTM Handover procedure is divided into:
-
a preparation phase including the allocation of CS and PS resources in the target cell, consisting of parallel Inter-RAT CS handover preparation phase as described in 3GPP TS 23.009 [14] and Inter-RAT PS handover preparation phase as described in 3GPP TS 43.129 [13]; and

-
an execution phase which includes the sending of the (RRC) HANDOVER FROM UTRAN message including (RLC/MAC) DTM HANDOVER COMMAND message from the network to the mobile station for Inter-RAT DTM Handover procedure from UTRAN to GERAN A/Gb mode or sending of the (RLC/MAC) DTM HANDOVER COMMAND message including (RRC) HANDOVER TO UTRAN message for the Inter-RAT DTM Handover from GERAN A/Gb mode to UTRAN. The (RLC/MAC) DTM HANDOVER COMMAND message and (RRC) HANDOVER TO UTRAN COMMAND message shall describe both the CS and the PS resources in the target cell.

6.3.4.1
Inter-RAT DTM Handover from GERAN A/Gb mode to UTRAN
6.3.4.1.1
General

The Inter-RAT DTM Handover from GERAN A/Gb mode to UTRAN is initiated by the source BSS sending a (BSSMAP) HANDOVER REQUIRED message and a (BSSGP) PS HANDOVER REQUIRED PDU to the MSC and the SGSN respectively. The Inter-RAT DTM Handover from GERAN A/Gb mode to UTRAN requires synchronization of the handovers in the CS and the PS domains in both the source BSS and the target RNC through:

-
Selection of the same unique target cell for both the CS and the PS domains. In the preparation phase the source BSS selects the same target cell ID for both the CS and the PS domains and indicates it to the MSC and the SGSN in the Cell Identifier List (preferred) IE in the (BSSMAP) HANDOVER REQUIRED message and in Target RNC Identifier IE in the (BSSGP) PS HANDOVER REQUIRED PDU respectively.
-
Indications to the target RNC that the CS (respectively PS) handover is ongoing at the same time as the PS (respectively CS) handover for the same mobile station (see Figure 11h). These indications require the target RNC to wait for both the (RANAP) RELOCATION REQUEST messages for CS domain and PS domain respectively.

· Number of Iu instances IE is set to 2 and sent in the (BSSMAP) HANDOVER REQUIRED message and (RANAP) RELOCATION REQUEST message within the Source RNC to Target RNC transparent container.

· Number of Iu instances IE is set to 2 and sent in the (BSSGP) PS HANDOVER REQUIRED PDU and (RANAP) RELOCATION REQUEST message within the Source RNC to Target RNC transparent container.

-
Management of synchronization timers in both the source BSS and the target RNC that ensure the target RNC receives both PS and CS domain resource allocation requests and the source BSS receives both PS and CS domain resource allocation responses from the target RNC before proceeding with the Inter-RAT DTM Handover from GERAN A/Gb mode to UTRAN.  
6.3.4.1.2
Preparation Phase

 The Inter-RAT DTM Handover from GERAN A/Gb mode to UTRAN is initiated by the source BSS by sending a (BSSMAP) HANDOVER REQUIRED message and a (BSSGP) PS HANDOVER REQUIRED PDU to the MSC and the SGSN respectively.

The target RNC, upon reception of a (RANAP) RELOCATION REQUEST message for CS domain (respectively (RANAP) RELOCATION REQUEST message for PS domain) containing an indication of an ongoing PS handover (respectively CS handover) as described in sub-clause 6.3.4.1.1, waits for reception of  a corresponding (RANAP) RELOCATION REQUEST message for PS domain (respectively (RANAP) RELOCATION REQUEST message for CS domain).
If the target RNC receives a (RANAP) RELOCATION REQUEST message containing an indication of an ongoing PS handover or an ongoing CS handover in one domain, but does not receive a corresponding (RANAP) RELOCATION REQUEST message in other domain, the target RNC cancels the Inter-RAT DTM Handover procedures and returns a (RANAP) RELOCATION FAILURE message to the MSC or to the SGSN respectively. 
If the target RNC receives both the (RANAP) RELOCATION REQUEST messages for CS and PS domains and is able to allocate both CS resource and PS resources, it returns a (RANAP) RELOCATION REQUEST ACKNOWLEDGE message to the MSC and to the SGSN respectively. Both these messages contain the same (RRC) HANDOVER TO UTRAN COMMAND message within Target RNC to Source RNC Transparent Container.

If the target RNC receives both the (RANAP) RELOCATION REQUEST messages for CS and PS domain but is unable to or chooses not to allocate any of the corresponding PS or CS resources, it returns a (RANAP) RELOCATION FAILURE message to both the MSC and the SGSN. 

Figure 11f shows the exchange of messages in a successful Inter-RAT DTM Handover Intra-MSC Intra-SGSN from GERAN A/Gb mode to UTRAN, preparation phase. The same procedures are also used for an Inter-RAT DTM Handover procedures Inter-MSC handover and/or Inter-SGSN DTM Handover.
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Figure 11f: Inter-RAT DTM Handover from GERAN A/Gb mode to UTRAN, preparation phase
6.3.4.1.2
Execution Phase

If the source BSS receives both a (BSSGP) PS HANDOVER REQUIRED ACK  PDU and a (BSSMAP) HANDOVER COMMAND message within the expected time frame, it sends the (RLC/MAC) DTM HANDOVER COMMAND message containing (RRC) HANDOVER TO UTRAN COMMAND message to the mobile station. 
If the source BSS receives a (BSSMAP) HANDOVER COMMAND message and a (BSSGP) PS HANDOVER REQUIRED NACK PDU within the expected time frame, the source BSS shall abort both the CS and PS handovers and send a (BSSMAP) HANDOVER FAILURE message to the MSC and nothing is sent to the mobile station.

If the source BSS receives a (BSSMAP) HANDOVER REQUIRED REJECT message and a (BSSGP) PS HANDOVER REQUIRED ACK PDU within the expected time frame, it shall abort the PS handover by sending a (BSSGP) PS HANDOVER CANCEL PDU to the SGSN and nothing is sent to the mobile station.

If the source BSS receives both a (BSSMAP) HANDOVER REQUIRED REJECT message and a (BSSGP) PS HANDOVER REQUIRED NACK PDU then the Inter-RAT DTM Handover from GERAN A/Gb mode to UTRAN fails and nothing is sent to the mobile station.
On the receipt of the (RLC/MAC) DTM HANDOVER COMMAND message containing the (RRC) HANDOVER TO UTRAN COMMAND message the mobile station switches to the new configuration and initiates the access on the target cell using the procedures described in 3GPP TS 25.331. After successful access in the target cell, the mobile station sends the (RRC) HANDOVER TO UTRAN COMPLETE message to the target RNC which in turns sends both a (RANAP) RELOCATION COMPLETE messages to the MSC and SGSN respectively for CS and PS domains to indicate the completion of the handover. Thereafter the release of the old DTM channel configurations (CS channel and PS resources) is initiated by the SGSN and the MSC respectively.

If the mobile station is not able to act on or decode the (RLC/MAC) DTM HANDOVER COMMAND message, it sends a (RR) HANDOVER FAILURE message to the network on the main DCCH of the source cell.

If the mobile station fails to establish the connections in the target cell as defined in 3GPP TS 25.331, the MS returns to the old channels in the source cell and sends a (RR) HANDOVER FAILURE message to the network on the main DCCH.

If the source BSS receives a (RR) HANDOVER FAILURE message from the mobile station, it cancels the current Inter-RAT DTM Handover from GERAN A/Gb mode to UTRAN by sending a (BSSMAP) HANDOVER FAILURE message and a (BSSGP) PS HANDOVER CANCEL PDU to the MSC and SGSN respectively.

Figure 11g shows the exchange of messages in a successful Inter-RAT Intra-MSC Intra-SGSN DTM Handover from GERAN A/Gb mode to UTRAN, execution phase. The same procedures are also used for an inter-MSC handover and/or inter-SGSN Inter-RAT DTM Handover.
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Figure 11g: Inter-RAT DTM Handover from GERAN A/Gb mode to UTRAN, execution phase
6.3.4.2
Inter-RAT DTM Handover from UTRAN to GERAN A/Gb mode
6.3.4.2a.1
General

The Inter-RAT DTM Handover from UTRAN to GERAN A/Gb mode is initiated by the source RNC sending a (RANAP) RELOCATION REQUIRED message in parallel for CS and PS domain to the MSC and the SGSN respectively. The Inter-RAT DTM Handover from UTRAN to GERAN A/Gb mode requires synchronization of the handovers in the CS and the PS domains in both the source RNC and the target BSS through:

-
Selection of the same unique target cell ID for both the CS and the PS domains. In the preparation phase the source RNC selects the same target cell ID for both the CS and the PS domains and indicates it to the MSC and the SGSN in the RELOCATION REQUIRED messages.
-
Indications to the target BSS that the CS (respectively PS) handover is ongoing at the same time as the PS (respectively CS) handover for the same mobile station (see Figure 11h). These indications require the target BSS to wait for both the (BSSMAP) HANDOVER REQUEST message and (BSSGP) PS HANDOVER REQUEST PDU.
· PS Indication IE is sent in the (RANAP) RELOCATION REQUIRED message and (BSSMAP) HANDOVER REQUEST message within the Old BSS to New BSS information.

· CS Indication IE is sent in the (RANAP) RELOCATION REQUIRED message and (BSSGP) PS HANDOVER REQUEST PDU within the Source BSS to Target BSS transparent container.

-
Management of synchronization timers in both the source RNC and the target BSS that ensure the target BSS receives both PS and CS domain resource allocation requests and the source RNC receives both PS and CS domain resource allocation responses from the target BSS before proceeding with the Inter-RAT DTM Handover from UTRAN to GERAN A/Gb mode.  
6.3.4.2a.2
Preparation Phase

 The Inter-RAT DTM Handover is initiated by the source RNC by sending a (RANAP) RELOCATION REQUIRED message for CS and PS domain to the MSC and the SGSN respectively.

The target BSS, upon reception of a (BSSMAP) HANDOVER REQUEST message (respectively (BSSGP) PS HANDOVER REQUEST PDU ) containing an indication of an ongoing PS handover (respectively CS handover) as described in sub-clause 6.3.4.2a.1, waits for reception of the corresponding (BSSGP) PS HANDOVER REQUEST PDU  (respectively (BSSMAP) HANDOVER REQUEST message).

If the target BSS receives a (BSSMAP) HANDOVER REQUEST message containing an indication of an ongoing PS handover, but does not receive a corresponding (BSSGP) PS HANDOVER REQUEST PDU  within the expected time frame, the target BSS shall return a (BSSMAP) HANDOVER FAILURE message to the MSC and abort the Inter-RAT DTM Handover.  If the target BSS receives the corresponding (BSSGP) PS HANDOVER REQUEST PDU containing an indication of an ongoing CS handover after the expected time frame, it shall return a (BSSGP) HANDOVER REQUEST NACK PDU to the SGSN
If the target BSS receives a (BSSGP) PS HANDOVER REQUEST message containing an indication of an ongoing CS handover, but does not receive a corresponding (BSSMAP) HANDOVER REQUEST message within the expected time frame, it shall return a (BSSGP) PS HANDOVER REQUEST NACK PDU to the SGSN and abort the inter-RAT DTM Handover. If the target BSS receives the corresponding (BSSMAP) HANDOVER REQUEST message containing an indication of an ongoing PS handover after the expected time frame, it shall return a (BSSMAP) HANDOVER FAILURE message to the MSC.
If the target BSS receives both  a (BSSGP) PS HANDOVER REQUEST PDU and a (BSSMAP) HANDOVER REQUEST message within the expected time frame and is able to allocate both CS resources and PS resources, it returns a (BSSMAP) HANDOVER REQUEST ACKNOWLEDGE message to the MSC and a (BSSGP) PS HANDOVER REQUEST ACK PDU to the SGSN. Both these messages contain the same (RLC/MAC) DTM HANDOVER COMMAND message.

If the target BSS receives both a (BSSGP) PS HANDOVER REQUEST message and a (BSSMAP) HANDOVER REQUEST message within the expected time frame but is unable to or chooses not to allocate either CS resource or any of the corresponding PS resources, it shall cancel the Inter-RAT DTM Handover by returning a (BSSMAP) HANDOVER FAILURE message and a (BSSGP) PS HANDOVER REQUEST NACK PDU to the MSC and the SGSN respectively.
Figure 11h shows the exchange of messages in a successful Inter-RAT DTM Handover Intra-MSC Intra-SGSN DTM Handover, preparation phase from UTRAN to GERAN A/Gb mode. The same procedures are also used for an Inter-RAT DTM Handover Inter-MSC handover and/or Inter-SGSN DTM Handover.
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Figure 11h: Inter-RAT DTM Handover from UTRAN to GERAN A/Gb mode, preparation phase
6.3.4.2a.2
Execution Phase

 If the source RNC receives both the (RANAP) RELOCATION COMMAND messages within the expected time frame, it sends the (RRC) HANDOVER FROM UTRAN message containing the (RLC/MAC) DTM HANDOVER COMMAND message to the mobile station. 

If the source RNC receives a (RANAP) RELOCATION COMMAND message for one domain and a (RANAP) RELOCATION PREPARATION FAILURE message for the other domain within the expected time frame, it shall cancel the attempted relocation and nothing is sent to the mobile station. 

If the source RNC receives a (RANAP) RELOCATION COMMAND message for only one domain within expected time frame, it shall cancel the attempted relocation and nothing is sent to the mobile station. 

If the source RNC receives both the (RANAP) RELOCATION PREPARATION FAILURE messages for CS and PS domain, then the Inter-RAT DTM Handover fails and nothing is sent to the mobile station.
On the receipt of a HANDOVER FROM UTRAN COMMAND message containing a (RLC/MAC) DTM HANDOVER COMMAND message the mobile station switches to the new configuration and initiates the access on the target cell using the existing CS handover access procedures. After successful establishment of the main signalling link in the target cell, the mobile station sends  a (RR) HANDOVER COMPLETE message to the target BSS which in turns sends both a (BSSMAP) HANDOVER COMPLETE message to the MSC and a (BSSGP) PS HANDOVER COMPLETE PDU to the SGSN to indicate the completion of the handover. 

The mobile station shall start the RA Update procedure immediately after sending   a (RR) HANDOVER COMPLETE message to the network.

If the mobile station fails to establish the main signalling link in the target cell, the MS returns to the old channels in the source cell and sends a (RRC) HANDOVER FROM UTRAN FAILURE message to the network.

If the source RNC receives a (RRC) HANDOVER FROM UTRAN FAILURE message from the mobile station, it cancels the current Inter-RAT DTM Handover by sending a (RANAP) RELOCATION CANCEL message to both the MSC and the SGSN.

Figure 11i shows the exchange of messages in a successful Inter-RAT DTM Handover Intra-MSC Intra-SGSN from UTRAN to GERAN A/Gb mode, execution phase. The same procedures are also used for an inter-MSC handover and/or inter-SGSN DTM Handover.
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Figure 11i: Inter-RAT DTM Handover from UTRAN to GERAN A/Gb mode, execution phase 
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