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Inclusion of MS RAC IE in PS Paging PDU
1 Introduction
The EC-EGPRS feature is currently being specified in 3GPP Rel-13[1]. From a network perspective EC-EGPRS can be deployed on a cell level basis.  In other words within a BSS coverage area there might be cells supporting legacy GPRS/EGPRS operation but not EC-EGPRS operation and cells supporting both legacy GPRS/EGPRS and EC-EGPRS operation.  In addition to this, one can expect devices to either support only EC-EGPRS operation or both EC-EGPRS and legacy GPRS/EGPRS operation. This paper highlights some issues related to the difference in support level in the network/mobile station as well as proposes a solution. 
2 Analysis and proposal
First of all, a device that supports both legacy GPRS/EGPRS operation and EC-EGPRS operation will behave differently depending on the cell support. The device will search for paging messages on the EC-PCH channel which is mapped on time slot 1 (3,5,7) when the cell supports EC-EGPRS operation ( i.e. also in the case when the cell supports both legacy GPRS/EGPRS and EC-EGPRS operation), and on the legacy paging channel, time slot 0 (2,4,6) when the cell only supports legacy GPRS/EGPRS operation. In other words, the paging request message sent from the SGSN to the BSS needs to contain sufficient information (such as the Coverage Class IE) to allow the BSS to uniquely determine on which radio channel the paging message should be sent in order to avoid misalignment. This is however not always the case such as when the device first camps on a cell that only supports legacy GPRS/EGPRS operation but wakes up in a cell that supports EC-EGPRS operation.  The reason for this is that since the device first camps on a cell that doesn’t support EC-EGPRS operation there is no coverage class specific information available at the SGSN. This in turn implies that the PAGING-PS PDU sent from the SGSN to the BSS will not contain the Coverage Class IE which could be used by the BSS to identify that the Paging Request message is in fact for an EC-EGPRS supporting MS and should be sent on the EC-PCH in cells supporting EC-EGPRS. 
In addition, there is nothing in the Paging Request message sent by the SGSN to the BSS that identifies if the device only supports EC-EGPRS or if the device also supports legacy GPRS/EGPRS operation. In other words if the BSS receives a paging Request message including the coverage class and an Area indication indicating the entire BSS or Routing Area the BSS has no choice (for cells only supporting legacy GPRS/EGPRS operation) but to either (1) send the page on the legacy paging channels of those cells simply hoping that the device supports legacy GPRS/EGPRS operation and is reachable or (2) not send a page in those cells and risk missing an opportunity of reachability.
The problems identified above may be solved by including the MS RAC IE in the PAGING-PS PDU sent from the SGSN to the BSS in order to allow the BSS to identify the support level of the device (i.e. legacy GPRS/EGPRS is supported or not and EC-EGPRS supported or not). If the MS RAC IE indicates that an EC-EGPRS device also supports legacy GPRS/EGPRS operation then the BSS will know if there is any point in paging the device in cells where only legacy GPRS/EGPRS is supported but not EC-EGPRS. Similarly, if the MS RAC IE indicates that the device supports EC-EGPRS then the BSS will know that paging request message should be sent on the EC-PCH channels in cells where EC-EGPRS is supported even if there is no coverage class information present in the PAGING-PS PDU. 
Proposal: In order to allow the BSS to uniquely determine whether to send the paging request message on the PCH or on the EC-PCH it is proposed to add the MS RAC IE to the PAGING-PS PDU.
3 Conclusions
Based on the analysis in this paper there are two scenarios where the PAGING-PS PDU from the SGSN to the BSS is lacking necessary information for the BSS to be able to uniquely determine whether to send the paging request message on the PCH or on the EC-PCH. As a solution it is proposed to add the MS RAC IE to the PAGING-PS PDU. 
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