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Air-interface message for DTM handover

1. Introduction

Based on the current standard [1] when the MS is in dual transfer mode, an intercell or intracell change of channel(s) can be requested by the network RR sublayer. This change may be performed through the handover procedure. The MS shall abort its packet resources, if in class A mode of operation and ask them again after the handover of dedicated channel has been performed successly in the target cell.

In this paper highlights different options to build DTM handover air-interface message based on GSM/GPRS RR and MAC protocol layers.

2. Current situation

Figure 1 illustrates how the system is currently working. It shows the PS session being aborted in the source cell when the HANDOVER COMMAND message is received, access being made in the CS domain and the RR signalling link established, the DTM procedures for requesting and assignment of resources and finally the re-establishment of the packet session including the cell update procedure.
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Figure 1 Intercell handover while in dual transfer mode.
3. Proposal

3.1 Use of a new DTM HANDOVER COMMAND message

While in dual transfer mode the MS regularly sends either MEASUREMENT REPORT or ENHANCED MEASUREMENT REPORT messages to the network (=source BSS). These messages contain measurement results about reception characteristics from the current cell and from neighbouring cells. Upon reception of measurement messages the network may originate an intracell or intercell handover of dedicated and shared resources by sending e.g. HANDOVER REQUIRED (for CS) and PS HANDOVER REQUIRED (for PS) messages.

After the signalling between source and target BSSs and the core network elements (MSC and SGSN) and if both dedicated and shared resources have been successfully allocated in the target BSS, e.g. HANDOVER COMMAND and PS HANDOVER COMMAND messages are sent by MSC and SGSN to the source BSS.

Upon the receipt of transparent container from the core network that PS and CS handover can occur, the source BSS sends a new e.g. DTM HANDOVER COMMAND message to the MS on the air-interface. This message is meant to contain all information the MS needs for performing the PS and CS handovers to the target cell. Several approaches exist to construct this message:
· It is a preferred approach to define the message as a layer 2 RLC/MAC control message and sent it on PACCH. (Defining the) Interaction between RR and RLC/MAC protocol layers is needed as the initiation of the DTM handover procedure is done by RR protocol when initiating CS Handover while the corresponding signaling would be defined in RLC/MAC protocol.

· Another approach is to define this message as a layer 3 signalling message (RR protocol layer in GSM/GPRS standard) and encapsulate this message in a layer 2 signalling message (RLC/MAC protocol layer in GSM/GPRS standard) e.g. existing PACKET CS COMMAND message and send it on PACCH.

· Sending an RR message in DTM, means to use the main DCCH (here FACCH), using LAPDm layer 2 protocol. Because LAPDm window size is 1, and given this message may be particularly large due to the amount of information it contains (CS and PS information), using LAPDm would be too time consuming especially considering a handover is performed.

· Now, because in DTM, RLC/MAC protocol is also active it is possible to benefit from extended RLC/MAC control message segmentation and avoid unnecessary delay of the DTM Handover. Encapsulation of RR message within RLC/MAC control message is defined in [2].

· A last approach is to define this message as a layer 2 RLC/MAC control message which would encapsulate the RR message for CS handover (HANDOVER COMMAND message), and contain RLC/MAC specific information for the PS handover. This could limit the amount of interaction needed by keeping the information of a given layer defined by that layer.

With each alternative, some interworking between different protocol layers is needed, yet, still, the RR layer is the protocol triggering the DTM handover procedure based e.g. on the measurements done on that layer. Some interworking between the layers has already been introduced with the existing PACKET CS COMMAND message.

Another issue is that RLC/MAC control messages cannot be ciphered and that may cause security problem during the handover (in GSM today, HANDOVER COMMAND may be ciphered).

Figure 2 presents the signalling diagram of dedicated and shared resources with new DTM HANDOVER COMMAND message.
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Figure 2 Handover of dedicated and shared resources while dual transfer mode.
4. Conclusion

It is proposed to define the DTM handover air-interface message as a layer 2 RLC/MAC control message and sent it on PACCH. Some interaction is needed between protocol layers but message space can be saved since the encapsulation can be avoided. In addition, because of the RLC/MAC protocol is also active, it is possible to benefit from extended RLC/MAC control message segmentation and avoid unnecessary delay of the DTM Handover.
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