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DTM Handover – Failure cases 
1. Background

During TSG GERAN #26 DTM Handover GERAN A/Gb mode to GERAN A/Gb mode successful cases were presented in detailed in the following documents GP-052061 and GP-052211.

The following open issues were raised during the meeting:

- Is a new DTM HANDOVER FAILURE message sent to the MS?

- Are indication of the failure cases over the CN/BSSGP/BSSMAP in case DTM Handover fails needed?
- Which DTM Failure cases can be defined?

This document clarifies the answers to the questions presented above.

2. Principles

Different scenario failures have been highlighted in the documents GP-052061 and GP-052211. There are different failure cases and at least 2 types of failures can be distinguished:

·  MS is still in the source 

· There can be examples of scenarios depending on whether CS and/or PS handover(s) are successfully completed in both CS and PS network domains (since e.g. the availability of CS and PS resources on the target cell) and the MS is still in the source cell

· MS fails to access the target system or it can not decode the DTM HANDOVER COMMAND message.
· MS has received successfully the DTM HANDOVER COMMAND message but fails to access the target cell.

For each DTM Handover scenario depending on whether CS and/or PS handover(s) are successful (depending on e.g. the availability of CS and PS resources in the target cell), when the MS is still in the source cell the following applies:

· If both CS and PS handovers are successful then DTM handover procedure is successful.

· If PS handover fails then DTM handover procedure fails. The source BSS may decide to proceed with CS handover or to re-initiate the handover either for both PS and CS domains or to one of them.

· If CS handover fails then DTM handover procedure fails. The source BSS may decide to re-initiate the handover either for both PS and CS domains or to one of them. 

· If both PS handover and CS handover fail then DTM handover procedure fails and mobile station stays on the current channel configurations in the source cell. The source BSS may decide to re-initiate the handover for both PS and CS domains or to re-initiate one of them. 

If the MS for some reason cannot accept the DTM Handover Command message or cannot access the target cell a DTM Handover failure will occur. Possible reasons for CS Handover failure and PS Handover failure, which are also applicable for DTM Handover, are described in 3GPP TS 44.018 and 3GPP TS 44.060, respectively. If the DTM Handover fails while accessing the target system the MS goes back  to the source cell and sends DTM Handover FAILURE message to the network.
3. Failure cases scenarios

3.1 Failure scenarios - MS still in the source cell

3.1.1 Scenario 1, CS successful and PS unsuccessful due to T1 expiration in the target BSS

· The MS is in the source cell still

· Target BSS receives only HANDOVER REQUEST message

· Timer T1 expires before PS HANDOVER REQUEST message is received 

· Actions:

· Supervision timer in the SGSN expires waiting for the PS HANDOVER REQUEST ACKNOWLEDGED message

· SGSN sends PS HANDOVER REQUIRED NACK message to the source BSS

· A cause for failure has to be indicated in the PS HANDOVER REQUIRED NACK message. A new cause may be included in sub clause  11.3.8 in  3GPP TS 48.018 e.g “ timer expiry”
· Target BSS sends HANDOVER REQUEST ACKNOWLEDGE message to the MSC

· MSC sends the HANDOVER COMMAND message to the source BSS

· HANDOVER REQUEST ACKNOWLEDGE message and HANDOVER COMMAND message are containing  air interface message HANDOVER COMMAND within Layer 3 Information transparent container

· Source BSS continues with CS handover: legacy DTM procedures are followed during the execution phase
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Figure 3.1.1 Scenario 1, PS unsuccessful and CS successful, T1 expires

3.1.2 Scenario 2, PS successful and CS unsuccessful due to T1 expiration in the target BSS

· The MS is in the source cell still

· Target BSS receives only PS HANDOVER REQUEST message

· Timer T1 in the target BSS expires before HANDOVER REQUEST message is received 

· Actions: 

· Target BSS sends the PS HANDOVER REQUEST ACK message

· Supervision timer in the MSC expires while waiting for the HANDOVER REQUEST ACK message

· MSC sends HANDOVER REQUIRED REJECT to the source BSS

· A cause for failure has to be indicated in the HANDOVER REQUIRED REJECT message. New Cause may need to be added to 3.2.2.5 in 3GPP TS 48.008 e.g. “ timer expiry”
· SGSN sends PS HANDOVER COMMAND message to the source BSS

· Source BSS may decide to cancel the PS Handover sending PS HANDOVER CANCEL message to the SGSN


[image: image2.emf]S-BSS MSC SGSN T-BSS

PS HANDOVER REQUEST 

ACKNOWLEDGE

Target BSS to Source BSS

Transparent  Container

(PS Handover Command)

PS HANDOVER REQUIRED ACK

Target BSS to Source BSS Transparent  Container

(PS Handover Command)

HANDOVER REQUIRED REJECT

(Cause)

MS

PS HANDOVER CANCEL

Source BSS may decide to 

retry the handover for either 

both domain or only one of 

them

Timer T1 

expires 


Figure 3.1.2 Scenario 2 PS successful and CS unsuccessful, T1 expires

3.1.3 Scenario 3, CS successful and PS unsuccessful, no PS resources available

· The MS is in the source cell still

· Timer T1 in the target BSS is not expired

· Only CS resources are available, no PS resources available

· Actions:

· Target BSS sends the PS HANDOVER REQUEST NACK message to the SGSN

· SGSN receiving this message sends then PS HANDOVER REQUIRED NACK message to the source BSS

· A cause for failure has to be indicated in the PS HANDOVER REQUEST NACK and PS HANDOVER REQUIRED NACK message. The cause defined in sub clause 11.3.8 in 3GPP TS 48.018 can be reused e.g. “ PFC created  failure”
· Target BSS sends HANDOVER REQUEST ACKNOWLEDGE message to the MSC

· MSC sends the HANDOVER COMMAND message to the source BSS

· HANDOVER REQUEST ACKNOWLEDGE message and HANDOVER COMMAND message are containing  air interface message HANDOVER COMMAND within Layer 3 Information transparent container

· Source BSS continues with CS handover: legacy DTM procedures are followed during the execution phase
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Figure 3.1.3 Scenario 4, PS unsuccessful and CS successful, no PS resources available

3.1.4 Scenario 4, PS successful and CS unsuccessful, no CS resources available

· The MS is in the source cell still

· Timer T1 in the target BSS is not expired

· Only PS resources are available

· Actions:

· Target BSS sends the HANDOVER FAILURE message to the MSC

· MSC sends HANDOVER REQUIRED REJECT message to the source BSS, indicating a failure cause 
· A cause for failure has to be indicated in the HANDOVER REQUIRED REJECT and HANDOVER FAILURE message. The cause defined in 3GPP TS 48.008 in sub clause 3.2.2.5 can be re-used e.g. ” no radio resource available”
· Target BSS sends PS HANDOVER REQUEST ACKNOWLEDGE  message to the SGSN

· SGSN sends the PS HANDOVER COMMAND message to the source BSS

· Source BSS may cancel the PS handover.
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Figure 3.1.4 Scenario 4, PS successful and CS unsuccessful, no CS resources available

3.1.5 Scenario 5, PS unsuccessful and CS unsuccessful, no CS and no PS resources available

· The MS is in the source cell still

· Timer T1 in the target BSS is not expired

· No PS and no CS resources available

· Actions:

· Target BSS sends the HANDOVER FAILURE message to the MSC

· MSC sends HANDOVER REQUIRED REJECT message to source BSS

· Target BSS sends PS HANDOVER REQUEST NACK message to the SGSN

· SGSN sends PS HANDOVER REQUIRED REJECT message to the source BSS.

· A cause for failure has to be indicated in the PS HANDOVER REQUEST NACK and PS HANDOVER REQUIRED NACK message, HANDOVER REQUIRED REJECT and HANDOVER FAILURE message. For CS domain the cause defined in sub-clause 3.2.2.5 in 3GPP TS 48.008 e.g. “no radio resources available” can be reused. For PS domain the cause defined in sub-clause 11.3.8 in 3GPP TS 48.018 can be re-used e.g. “PFC created failure”.
· Source BSS may decide to retry the handover for either one of the domains or both domains.
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Figure 3.1.5 Scenario 4, PS unsuccessful and CS unsuccessful, no CS and no PS resources available

3.2 Failure scenarios – MS can not access the target system
· The MS receives the DTM HANDOVER COMMAND message
· PS and  CS resources are available

· The access in the target system fails for one domain or both domains

· Actions:

· If any of these reasons happens the MS shall indicate this to the source BSS by returning a DTM HANDOVER FAILURE message on the old resources containing the cause for the failure. 

· The DTM HANDOVER FAILURE message is sent on FACCH in the source cell. 

· The BSS then sends two separate messages (HANDOVER FAILURE and PS HANDOVER CANCEL) to the MSC and SGSN respectively to inform the failure of the handovers.
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Figure 3.2.1- Failure scenario-Failure accessing the target cell

4. Conclusions

The paper has described possible failure scenarios, it is showing when a DTM Handover failure message can be introduced and the use of failure causes. To cover these cases it is proposed to:

· Use the DTM HANDOVER FAILURE message over the air interface when the MS can not access  the target cell or the DTM HANDOVER COMMAND message can not be decoded ;

· Send DTM HANDOVER FAILURE message on FACCH 
· Reuse a cause value which can be used when the target BSS cannot set-up the PS or CS radio resources and specify a cause value for timer expiring in the target BSS in the following messages HANDOVER FAILURE and the HANDOVER REQUIRED or in the PS HANDOVER REQUEST NACK and the PS HANDOVER REQUIRED NACK
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