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Enhanced Network Controlled Cell Reselection
1. Introduction

The current procedure for network controlled cell reselection procedure (applicable to NC1 and NC2) is considered succesful if either (a) an MS initiates a system access in the new cell prior to expiration of T3174 or (b) the Ready Timer expires prior to the expiration of T3174 (T3174 is set upon MS reception of a PCCO message). However, if only a DL TBF is ongoing at the point where this PCCO based cell reselection procedure is invoked then the Ready Timer may not be running which means case (b) will not occur. As such, if the Ready Timer is not running when the MS performs the cell reselection and it determines that it has no need to perform a cell update in the new cell (or to make an access for any other reason), then case (a) will also not occur. The MS will then experience T3174 timeout, unecessarily declare a failure and return to the old cell where problematic radio conditions may exist. 
2. Discussion
If a SGSN has packet data to send to an MS for which the Ready timer is not running it will first page that MS and upon receiving a corresponding page response it will send the packet data to the BSS managing the serving cell. At any point while sending packet data to a MS a BSS may decide to trigger cell change by sending it a PCCO message because it may have concluded that any further attempts to deliver packet data in the serving will be too costly (e.g. excessive retransmissions may be needed due to degraded radio conditions): 
· This cell change may be triggered within the context of NC1 mode (in which case NACC procedures can be used to provide the MS with information about the target cell) or NC2 mode (where NACC is not used).

· Any pending packet data not yet delivered to the MS may be lost as a result of this cell change (e.g. such as in the case of a cell change that involves a change of BSS).

· Once the BSS sends the PCCO message to the MS it may then send the SGSN a RADIO-STATUS PDU (Radio Cause value: cell reselection ordered) indicating the new serving cell and thereby allow the SGSN to send additional LLC PDUs to the MS in the new cell.
If the Ready timer happens to expire in the MS just before a PCCO message is received it will still be beneficial for the MS to perform the indicated cell reselection (i.e. consider PCCO based cell reselection to be successful even if the Ready timer is not running) because of the following:

· The serving BSS may have ordered to leave due to degraded radio conditions in which case there will be no point in the MS declaring this to be an abnormal condition and returning to the old serving cell since no more packet data may be sent to it. In other words, it will make sense for a MS to treat the reception of a PCCO message as being reflective of there being significant concerns about it returning to the old serving cell.
· Since the Ready timer is not running, any additional downlink packet data will require that the SGSN first perform a successful paging procedure whether or not the MS remains in the new cell or returns to the old cell. However, if the MS remains in the new serving cell the probability of performing a successful paging procedure will be increased since it will be paged in a more robust radio environment.

· In addition, having the MS remain in the new serving cell allows the SGSN to more quickly deliver new downlink packet data that becomes available shortly after the MS has arrived in that cell (i.e. compared to attempting to deliver this packet data to a MS that declares an abnormal condition, returns to the old serving cell, attempts to send a PCCF, releases the TBF resources and then reselects to a new cell where it may need to be paged prior to any additional downlink packet data delivery).

· Finally, it should be pointed out that the case where the READY timer expires while an MS is executing a PCCO based cell reselection is considered as a normal case by the legacy specifications (i.e. the MS considers it to be successful). From an SGSN point of view, this case would be perceived in exactly the same way as the case where the old serving BSS sends a PCCO message just after the READY timer has expired. This serves to point out the rather arbitrary nature of an MS treating as problematic the case of the READY timer being expired at the point of receiving a PCCO message.

3. Proposal
The scenario whereby an MS declares an abnormal condition upon reception of a PCCO message while the READY timer is not running can be problematic as described above. It is therefore proposed that the case of an MS in NC1 or NC2 receiving a PCCO when the Ready timer is not running be considered as a normal condition in order to avoid the MS remaining the old cell. A corresponding Rel-12 CR has been produced.
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