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Introduction

This paper discusses the RRC mechanisms and discusses in general why the UE behaves in a certain way towards the network and (with hindsight) how RRC could have been designed in order to stop the de-synchronisation of RRC between RNC and UE.

T316 and T317 functionality

The behaviour of the mobile using T316 and T317 is to allow the RNC to reduce paging in the case the mobile is in OOS. 

An RNC need only repeat paging during the period of T316, there after it need not page the mobile for up to T317 as a mobile in OOS mobile would come back and perform cell update during this time. The network need not page after having performed a paging up to T316 and can effectively wait for the mobile to announce itself.

One of the problems for this type of mechanism is that it is not sure that when the RNC has paged that the UE is in fact in OOS state as the paging could have been lost on the radio interface or even in the RNC. So an RNC can not rely on this assumption in R99 with fear of causing loss of service to the UE.

It is interesting to note that this behaviour of UE (T316/T317) and RNC for R99 is coherent with a network implementation that maintains both the Iu and RRC connection. If the RNC requires to drop Iu then T316 and T317 should be effectively set to 0.  The effect of such parameterisation means that we are likely to increase load in the PCH due to the need to page on a LA and RA for both CS and PS traffic.

Idle mode transitions in R99

The transition to idle mode in R99 is performed on either T316 & T317 expiry, and T302 expiry N302+1 times. 

It would seem that the transition to idle from T316/T317 expiry would not be the best behaviour for R99 and leads to a de-synchronisation of RRC that is unnecessary. The mobile should have just remained in the RRC state. Allowing the mobile to perform a periodic PLMN reselection so that the mobile can find service would have been a better solution.

However going to idle on T302 expiry N302+1 times can be debated. This timer is related to the cell update procedure which is a sort of “dustbin” procedure for multiple needs, they are listed as follows:

· NAS procedures (for example making a call sending a packet etc)

· & RRC procedures.

As far as NAS procedures are concerned, the failure to perform the cell update should just be signalled to upper layers and there is no need to loose the RRC connection and go to idle mode for this case.

For RRC procedures these are split in this paper into two separate events:

· Periodic cell and URA update (i.e. T305 expiry)

· & the rest.

The fact is that when T305 expires and the mobile is unable to perform the periodic update procedure the UTRAN can only go to idle if the mobile has not signalled a periodic update. This of course should be the point when the mobile goes to the idle state to mirror the expected UTRAN behaviour.

For all the rest of the RRC procedures the mobile should have never transited to idle mode. In fact the RRC procedure (i.e. Cell update) should have continued (using a timer for example) until such time as T305 expires. However, this is not the case for R99. By analysing the MM and GMM procedures (NAS mobility) failure to perform a LAU/RAU causes a repetition using a timer and of course the periodic PLMN search is enabled in idle mode in order to find service else where.

One question one must ask oneself is: Why should the Cell update procedure have failed? There is a chance that the procedure failed due to radio reasons, that is, even if the Layer 1 preamble sequence worked correctly one could have other reasons for a failure in both uplink and downlink side on the radio although this would seem rare as the Cell update procedure is repeated many times. It is more likely that the procedure failed due to failures on the network side (for example, outage of a node B processor; problems on the Iub or Iur transmission links etc). So in this case the periodic PLMN reselection procedure could be allowed, which would allow the user to find service on a PLMN elsewhere whereas in the meantime the RRC connection is maintained and the mobile should attempt once more to recover the RRC state.




Fix in AS to solve problem

It is possible to fix the de-synchronisation problem of RRC by doing the following changes to R99 protocol:

· Forbid all local transition to idle with the exception of T305 expiry;

· When T317 expires we should maintain the mobile in CELL FACH and allow periodic PLMN reselection in CELL FACH whilst in OOS state.

· Add an RRC retry mechanism for other RRC procedures (i.e. not associated to T305 expiry) to reattempt Cell update after failure of T302 expiry N302+1 times and in addition allow periodic PLMN reselection (when roaming).

· Failure of NAS Cell update procedures are only reported to the upper layer and the mobile remains RRC connected.

Conclusion

It would seem that keeping the Iu connection in the RNC is necessary for load of network and paging load. 

This allows to keep the T316/T317 mechanisms implemented in R99.

The only time a UE can transit safely to idle is on T305 expiry without causing a de-synchronization of RRC in network and UE.  In all cases the RRC connection is maintained and the mobile attempts to get back the RRC service.

In Rel5 we have a mechanism for sending mobiles in to idle on RNC reset (Group reset) and this is consistent to the need to keep mobiles in RRC connected state.

The normal mechanisms adopted in NAS to maintain mobility services can be adopted for Rel6 RRC to assure RRC consistency in cases of failures to maintain RRC state (due to network outages for example). The mechanisms comprise of:

· Repetition timers to reacquire RRC state;

· & Enabling PLMN reselection.
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