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Messages and Containers to be used for DTM Handover 

1. Introduction

When deciding which messages and transparent containers to use during a DTM handover it is important to look at the existing solutions for the CS and PS handovers for A/Gb mode as well as the existing solution for the combined CS and PS handover for the Iu mode to Iu mode case, in order to minimise the impact on the already existing features.

2. Discussion

2.1. General

A pre-requisite for DTM handover from A/Gb mode is that the source BSS will know that an MS is capable of DTM Handover (e.g. via MS RAC for PS operation and MS Classmark for CS operation). Thus, either the CS domain or the PS domain can independently trigger DTM Handover as follows:

· If the CS domain is the first to determine that CS handover is needed, then this will cause the PS domain to also trigger PS handover. 

· Similarly, if the PS domain is the first to determine that PS handover is needed then this will cause the CS domain to also trigger CS handover.

This allows both procedures to run in parallel while still ensuring that they both have a common target cell.

2.2. A/Gb to A/Gb DTM handover

Below is shown which messages and containers that would be involved in a DTM handover from A/Gb to A/Gb in case existing solutions for CS and PS handovers were just run in parallel. (NB. The HANDOVER REQUIRED and the PS HANDOVER REQUIRED messages are sent at the same time from the source BSC.)
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As can be seen from the figure above, different containers are sent via the MSC and the SGSN in both the forward and backward direction. This should not be a problem to continue with in the forward direction as long as the target BSC knows that information via both the MSC and the SGSN is expected. In order to achieve this, an indication needs to be added in both the “Old BSS to New BSS Information” and the “Source BSS to Target BSS Transparent Container” that the ongoing handover is a DTM handover. (An alternative way could be to include the “Old BSS to New BSS Information” in the “Source BSS to Target BSS Transparent Container”. The absence of  “Old BSS to New BSS Information” in the HANDOVER REQUEST message would then indicate to the target BSC that the ongoing handover is a DTM handover. In the same way the inclusion of  “Old BSS to New BSS Information” in the “Source BSS to Target BSS Transparent Container” received in PS HANDOVER REQUEST message would indicate to the target BSC that the ongoing handover is a DTM handover.)

Since preferably only one message should be sent to the MS in order to trigger the handover and since the target BSC should create this message (i.e. DTM HANDOVER COMMAND), it is suggested that the “Target BSS to Source BSS Transparent Container” sent in the backward direction is modified to be able to carry this DTM HANDOVER COMMAND message including both CS and PS related information. “Layer 3 Information” could then be removed from the messages sent via the MSC. (An alternative could be to keep the “Layer 3 Information” in these messages and let the source BSC ignore it when received in the HANDOVER COMMAND message in connection with a DTM handover.)

The DTM HANDOVER COMMAND message shall not be sent to the MS until both the HANDOVER COMMAND message and the PS HANDOVER COMMAND message have been received by the source BSC. This is in order to be sure that the preparation for the handover has been successful both in the CS domain and in the PS domain before triggering the handover towards the MS.

With these assumptions, we would then get the following figure:
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At least the following standardisation changes would thus be necessary:

· An indication about DTM handover needs to be added to Old BSS to New BSS Information and to Source BSS to Target BSS Transparent Container.

· Layer 3 Information must be made optional in the HANDOVER COMMAND message and HANDOVER REQUEST ACKNOWLEDGE message. (Or it must be stated that “Layer 3 Information” shall be ignored by the source BSC when received in a HANDOVER COMMAND message in connection with a DTM handover.)

· A new RLC/MAC message (DTM HANDOVER COMMAND) to be created by the target BSC, included in the Target BSS to Source BSS Transparent Container, and sent from the source BSS to the MS needs to be defined. This new message will contain both CS and PS related information that is needed by the MS for performing the requested handover.

· Some consistency rules may be needed in 48.008 and 48.018 for defining allowed values for some IEs in connection with a DTM handover. E.g. the Cell Identifier List IE in the HANDOVER REQUIRED message shall only contain one candidate when used for DTM handover (and the candidate shall be the same as addressed in the PS HANDOVER REQUIRED message), in order to avoid that the MSC selects another target cell than the one that the BSS has selected for the PS part (where only one target cell is allowed in the PS HANDOVER REQUIRED message).

2.3. Iu to A/Gb DTM handover

Below is shown which messages and containers that would be involved in a DTM handover from Iu to A/Gb in case existing solutions for CS and PS handovers were just run in parallel. (NB. The two RELOCATION REQUIRED messages are sent at the same time from the source RNC.)
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The source RNC today expects that the same container with the same information is received in the two RELOCATION COMMAND messages sent via the CS and the PS domains. Which information that thus would be included in the message sent to the UE is implementation dependant. 

With the same reasoning as in 2.1, we would instead get the following figure:
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At least the following standardisation changes would thus be necessary:

· An indication about DTM handover needs to be added to Old BSS to New BSS Information and to Source BSS to Target BSS Transparent Container.

· Layer 3 Information must be made optional in HANDOVER REQUEST ACKNOWLEDGE message. It is already optional in RELOCATION COMMAND, but maybe some procedure text needs to be changed. (Or it must be stated that “L3 Information” shall be ignored by the source RNC when received in a RELOCATION COMMAND message received via the CS domain in connection with a DTM handover to A/Gb mode.)

· A new RLC/MAC message (DTM HANDOVER COMMAND) to be created by the target BSC, included in the Target BSS to Source BSS Transparent Container, and sent from the source RNC to the UE included in the HANDOVER FROM UTRAN COMMAND message needs to be defined. This new message will contain both CS and PS related information that is needed by the UE for performing the requested handover.

2.4. A/Gb to Iu DTM handover

Below is shown which messages and containers that would be involved in a DTM handover from A/Gb to Iu in case existing solutions for CS and PS handovers were just run in parallel. (NB. The HANDOVER REQUIRED and the PS HANDOVER REQUIRED messages are sent at the same time from the source BSC.)
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The target RNC expects the “Source RNC to Target RNC Transparent Container” sent via both the CS domain and the PS domain to contain exactly the same information. The source BSC must thus make sure that this is the case. 

Since the target RNC will send the same backward container including the same information via both the CS domain and the PS domain, no standardisation changes should be necessary, except that it must be specified that the DTM HANDOVER COMMAND message (carrying the HANDOVER TO UTRAN COMMAND message) shall be sent to the MS. This would thus give the following figure:
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3. Conclusion

The existing solutions for CS and PS handover can be reused to a very large extent for DTM handover both for intra-RAT and inter-RAT scenarios. The main change that is needed is that the target BSC must prepare one single message to be sent to the MS for triggering the handover. This message must thus contain information for both the CS and the PS resources to be handed over.
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