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Methods for Triggering PS Handover

1. Introduction

This paper proposes two different methods for triggering PS Handover. The paper describes the methods and discusses their relative benefits. In the final solution both methods can be implemented in the standard. The first method is mobile initiated and based on the Cell Change Notification procedure. The second method is network initiated and based on measurement reports sent by the mobile station to the network. A PFC is said to be “subject to handover” when its QoS requirements are sensitive to extensive delays. Only mobile stations with at least one TBF carrying a ‘PFC subject to handover’ is further discussed.

2. Mobile station initiated triggering

The mobile station performs measurements of serving and neighbour cells. When the mobile station has chosen a new cell it sends the PACKET CELL CHANGE NOTIFICATION (PCCN) message to the BSS, according to the Cell Change Notification procedure. Two alternatives are suggested for how to initiate the PS Handover procedure for the mobile station. Whether it is enough or not to re-transmit the PCCN message only once (as specified in today’s CCN procedure) is FFS. 

2.1. Alternative 1

The network acts on the PCCN message by transmitting a new message PS HANDOVER INDICATION back that keeps the mobile station in CCN mode for a given time, in order to await the PS HANDOVER COMMAND message. When the PS HANDOVER INDICATION message is received the mobile station shall stop timers T3208 and T3210 and start a new timer with the given time value.

The time set in the PS HANDOVER INDICATION message should be long enough to cater for the handover signalling in the core network and the set-up of radio resources in the target cell. The message is needed since it is believed that the PS Handover Command message cannot be sent back within T3208 (0,96 s) as specified for the Packet Cell Change Order (PCCO), which is the natural reply to PCCN. The time may depend on the type of handover, i.e. intra-BSS, inter-BSS, intra-SGSN, inter-SGSN or inter-RAT handover. Alternatively the time could be set to the maximum of these values. The solution is [FFS].

Drawback: A new message is needed.

2.2. Alternative 2

Upon receipt of the PCCN message the mobile station is ordered to enter NC2 by transmitting the message PACKET MEASUREMENT ORDER. This will keep the mobile station in the cell until a change is ordered by the network, thus making it possible to perform all necessary handover signalling in the core network and set-up the radio resources in the target cell. The PS HANDOVER COMMAND message orders the mobile station back to the NC mode used in the target cell (NETWORK_CONTROL_ORDER = RESET). Alternatively, this order can be defined as part of the handover procedure and no information is in this case needed in the message.

The intention with the PACKET MEASUREMENT ORDER message is to prevent the mobile station from performing autonomous cell reselection. Any received measurement reports could be ignored. As an alternative, the cell measurements received from the mobile station could be used to enhance the procedure. The network could keep track of any changing radio conditions and if they get worse while waiting for the signalling in the core network and the set-up of radio resources in the target cell to be performed a PACKET CELL CHANGE CONTINUE message could be sent. It should be noted that there are some limitations to this enhancement since it will take some time (~5 sec) to build up the knowledge about the mobile station’s radio conditions.

Benefit: No new message is needed compared to alternative 1.

3. Network controlled triggering

The network controlled method is based on that the network has ordered the mobile station to NC2 mode, i.e. the mobile station send measurement reports to the network (BSS). When the network has found a new cell meeting the cell re-selection criteria, and prepared for the PS Handover in that target cell, it sends the PS HANDOVER COMMAND message to the mobile station.

Drawback: Locating procedure is required in the BSC.
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