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1 Introduction

In [1] an issue regarding the handling of measurement reports from a UE supporting multi-RAB configuration for CS + PS calls is discussed in particular in relation to the handling measurement reports during an ongoing reconfiguration procedure which may lead to an increase in call drops. In this paper we provide our interpretation of the issue and describe a number of alternatives that may be considered to resolve the issue.

In particular we identify that the problem is a real problem that exists in many networks today and is independent of UE implementation. Ideally any solution should enable the number of call drops to be reduced for existing mobiles and with minimal impact, if at all possible.

2 Discussion

As expressed in [1] there is a delay in the UTRAN when processing measurement reports sent by a UE during a reconfiguration procedure. In our understanding this is due to the UTRAN behaviour when initiating the reconfiguration procedure. Specifically the UTRAN at the point it submits a reconfiguration procedure to the lower layers suspends processing of received measurement reports from the UE for the duration of the ongoing reconfiguration procedure until after the UTRAN receives the reconfiguration complete message. After this the UTRAN starts to process in sequence the measurement reports as received from the UE during the reconfiguration procedure. Two additional things to consider from this action are;
· Any message sent by the UE during the period that the UTRAN considers the reconfiguration procedure to be underway are stored for processing in sequence until after the reconfiguration complete message is received. This includes any measurement reports sent just prior to the UE receiving the reconfiguration procedure message but received by the UTRAN after it has started the reconfiguration procedure, as well as those measurement reports triggered and sent during the ongoing procedure.

· On completion of the reconfiguration procedure the stored measurement reports for the UE are processed individually and result in an Active Set Update being sent as a result of each measurement report based on UTRAN decision from processing each measurement report. Therefore there is an additional delay for updating the Active Set for the UE in particular to bring the active set up to date with the current UE radio conditions for all triggered reports sent over the course of the reconfiguration procedure as determined by the UE. 

On processing the measurement reports an Active Set Update message is sent to the UE for each report as determined by the UTRAN. Ideally the Active Set Update sent on completion of the reconfiguration procedure should reflect the latest status of the radio conditions currently experienced at the UE at the completion of the reconfiguration procedure, specifically should include as a minimum valid current radio links.
3 Solutions

We believe the existing behaviour of the UE continuing to send triggered measurement reports during the UTRAN reconfiguration  should be maintained to enable the UTRAN to have any chance of processing the reported status of the UE in a timely fashion. However a couple of approaches could be considered.

· Firstly the network should continue to process the received measurement reports during the reconfiguration procedure in order to be able to provide one combined Active Set Update upon reception of the reconfiguration complete procedure, representing all received and unprocessed measurement reports queued at that time.

· As a possible simplification of this approach the UTRAN could examine the event triggers of received messages and only process those reports for events 1A and 1C. This at least would avoid the removal of good radio links from the Active Set at this point of time and ensure any new links are added. 

· A simpler alternative would to not process event 1B triggered measurement procedures and handle the remaining reports as before. This should at least avoid removing what could ultimately be good radio links. Note however special checks need to be completed when the event 1B are finally processed (after all the other queued reports are processed) as they may have already been superceded by later 1A or 1C events, for example.

· An alternative approach could be for the UTRAN to configure the UE to send periodic event triggered reports for event 1B for a minimum duration of an anticipated reconfiguration procedure. In this case the network could discard these reports sent during the reconfiguration procedure. The UE however as long as the triggering condition remains true will continue to send the report and the UE will send a measurement report after the reconfiguration is complete so the UTRAN can remove the associated radio link then. This delay in removing the failing cell will not cause any problems as good radio links are maintained, due to the UTRAN only acting on events 1A and 1C after reconfiguration has been completed. 

Other solutions to enhance the measurement reports or handling of the processed Active Set Update both after the reconfiguration procedure could alternatively be envisaged for the UE.

· In another approach one of the solutions in [1] addresses the need for the UTRAN to have an up to date picture of current radio link status and proposes sending a combined measurement report within the radio bearer reconfiguration complete message, where the measurement report has been constructed by all events triggered during the reconfiguration procedure. It also suggests that the UE should cease sending measurement reports to the UTRAN during this period.

One thing to consider in compiling this combined report is the need for the UE need to include measurement reports triggered during the reconfiguration period, (from receiving the reconfiguration message to sending the complete), but also any measurement report triggered when the UTRAN has stopped processing received measurement reports, such as those in the period between when the UTRAN sends the reconfiguration message and the UE receiving the reconfiguration message. 

Also processing triggered reports and sending within the reconfiguration complete message means an additional delay associated with checking the triggered reports, compiling the message and transmitting the now longer reconfiguration message. This intern still needs to reach the UTRAN and be processed before the UTRAN can act on the received information and send an ASU to the UE. This extra delay could additionally be a reason for further call drops.
· As an alternative of sending a compiled measurement report corresponding to all the event triggered reports a simpler method may be to have the UE send a brief measurement report indicating the current status (on the completion of the reconfiguration procedure), possibly as a minimum sending only the current measurement value, for example the RSCP or Ec/No of the best cell to ensure that at least one active radio link exist for the UE. Measurement of other cells such as the 2nd and 3rd best cells could be added for further enhancement.
Further alternatives where the removal of a good link are avoided as a result of the UTRAN processing queued measurement reports could be considered should no satisfactory conclusion on how to avoid call drops as indicated with the identified scenario. Another such mechanism may also include the rejection of the ASU message when it suggests to remove any or all remaining radio links which are of a good cell quality.
4 Conclusion

As a basic solution we believe the current UE behaviour to send measurement report during a reconfiguration procedure does not need to change. Any adopted solution if possible should minimise the call drops as experienced in current devices as well as for devices complying to future versions of the standards.
The final decision on the ASU should be taken by the UTRAN based on all measurements received. A single ASU should be sent to reflect the current status of radio liks currently reported by the UE, this should include processing of all measurement reports received but queued during the reconfiguration period. A solution based on current measurement configuration reporting or using periodic triggered measurement reporting could be considered.
If this is not possible then a change in UTRAN behaviour to ensure that still valid radio links are not removed, when processing the queued measurement reports, should be captured. If however specific UE behaviour is required to ensure this then any changes to the standard should be minimised. Any such UE changes should ensure all scenarios that could conceivably cause call drops due to network delay in processing UE MRs are considered.
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