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1 Background

When the mobile station in packet transfer mode re-selects cell, the network and, in particular, the SGSN is usually unaware of the change of cell until the mobile station has performed the cell update (or RA update) in the new cell. Therefore, the SGSN may continue sending data to the mobile station via the old cell (BVC) until an LLC PDU is received from the mobile station via the new BVC.

The BSSGP flush-LL procedure has been developed to take care of data that have been sent to the mobile station using the old BVC after the mobile station has left the cell. By means of the flush-LL procedure, the BSS may transfer the LLC PDUs received on the old BVC to the new BVC for transmission to the mobile station in the new cell. In cases when that is not possible, LLC PDUs received on the old BVC are deleted by the flush-LL procedure.

If the network ordered the cell re-selection, the BSS is aware of the cell change. This information is however not necessarily fed back to SGSN. The BSS could still rely on the flush-LL procedure to handle LLC PDUs that has been sent on the old BVC after the mobile station left the cell. In case of a cell re-selection failure, the mobile station shall attempt to return to the original cell and send a PACKET CELL CHANGE FAILURE message. If the network receives the failure message, the BSS could use it to determine further action. Nothing particular is specified by the standard.

The flush-LL procedure is normally seen as quite robust. In case the cell re-selection fails, i.e., the mobile station fails in the access of the new cell, it may eventually either re-select back to the original cell, where the downlink data flow may continue without involving the flush-LL procedure, or, re-select another cell, in which case the flush-LL procedure is used with successfully re-selected cell (BVC) as target.

2 The problem

The situation becomes more complicated if the BSS uses the BSSGP radio status procedure towards the SGSN on the old BVC. In particular, if the BSS orders the mobile station to perform a cell re-selection, this may be the case (see 3GPP TS 48.018; Radio Cause: “Cell re-selection ordered”). But also, if the BSS just detects that the mobile station stops receiving data in the old cell, possibly due to a cell re-selection, the radio status procedure could be used towards SGSN (Radio Cause: e.g., “Radio connection lost with MS”).

In those cases, the SGSN stops sending LLC PDUs to BSS and it might not resume, unless the mobile station first starts to send LLC PDUs in the other direction, back to SGSN. If the mobile station successfully re-selects another cell, the SGSN should resume sending LLC PDUs to the mobile station once the cell update is performed. However, if a cell re-selection fails and the mobile station re-selects back to the original cell, a cell update might not be performed. In that case, the radio status procedure could lead to a deadlock, where the SGSN is prevented from sending further LLC PDUs to the mobile station.

3 Possible solutions

3.1 Packet paging procedure

One way to resolve this problem is to let the SGSN page the mobile station. When the packet-paging request is received, the mobile station shall respond with a cell update. That should resolve the possible deadlock after the radio status procedure.

In fact, this is the solution given by current specifications. There is a note hinting to this solution in 3GPP TS 48.018.

A problem with this approach is that the SGSN has no way of knowing when a packet-paging request might be successful. It may take considerable time before the mobile station determines that a change of cells has failed. (E.g., the timer T3174 is set to 15 seconds, see 3GPP TS 44.060.) Several packet-paging requests at certain interval might be required. This could cause unnecessary delay and also a waste of radio resources.

It might also be questionable if it should the responsibility of the SGSN to resolve this kind of problem.

3.2 Spontaneous cell update

A more efficient approach could be to require / allow a mobile station that performs a change of cells always to perform a cell update procedure, even in the case that the change of cells fails and the mobile station re-selects back to the original cell, without succeeding to access any other cell in between.

In particular, when the BSS orders the mobile station to change cell, the mobile station should always perform a cell update, irrespective in which cell the mobile station ends up.

According to the current requirements, the mobile station should manage abnormal conditions in the packet cell change order procedure such that it returns to the original cell and sends a PACKET CELL CHANGE FAILURE message. However, sending this message does not resolve the problem, because no information is passed on to the SGSN. In fact, the message is sent unacknowledged and the procedure does not even ensure that BSS is noticed about the problem. – There is no requirement to perform a cell update procedure in the failure case.

4 Proposal

It is proposed that the current packet cell change order procedure is changed so that the abnormal conditions in this procedure result in a cell update, or a routing area update (if required), to be performed by the mobile station, irrespective in which cell the mobile station ends up. (An exception might be if the READY timer expires and the mobile station goes to STAND-BY before an acceptable cell has been found.)

The requirement to return to the original cell in case of a failure should be removed. It is proposed that the mobile station performs an autonomous cell re-selection / cell selection in case of a failure accessing the new cell.

It is also proposed to remove the PACKET CELL CHANGE FAILURE message. There is no use for this message if the mobile station anyhow performs the cell update. The BSS could always identify a mobile station returning to the original cell by means of the TLLI, if needed.

It is proposed to introduce this functional modification in the Release 6 of the specifications. However, it is proposed that this behaviour is accepted as an option also for pre-Release 6 mobile stations.
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