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Introduction
At GERAN#67 new work items were approved on Extended Coverage GSM [1] and eDRX [2]. In this contribution, an overview of the procedures for ensuring EC-EGPRS and PEO devices have up to date system information are provided. 
PEO Change Mark Management
A MS that has enabled Power Efficient Operation (PEO) will access the network per legacy procedures wherein it must first successfully decode an RR message on the AGCH or PCH. The new requirement for a MS that has enabled PEO is that it shall also read the PEO_BCCH_CHANGE_MARK field within the successfully decoded RR message regardless if it is accessing the network for the purpose of NAS signalling low priority (see 3GPP TS 24.008) or not:
· If a change of PEO_BCCH_CHANGE_MARK (a 2 bit field) is detected it shall first read SI13 and acquire additional SI as necessary (i.e. as indicated by the content of SI13 as per legacy operation) before proceeding with the packet access procedure. 
· If no change of PEO_BCCH_CHANGE_MARK is detected and X hours or less has elapsed since the MS last read SI13 it shall proceed with the packet access procedure. Note that the value for X determines when a precautionary update of SI will be made considering the possibility of more than 3 changes to SI within a 24 hour period.
· If no change of PEO_BCCH_CHANGE_MARK is detected and it has been more than X hours since the MS last read SI13 it shall read SI13 and acquire additional SI as necessary before proceeding with the packet access procedure. The value of X can be sent using a new parameter in the SI 13 Rest Octets IE.
Changes to the PEO_BCCH_CHANGE_MARK field should not occur more frequently than 3 times within a 24 hour time period. This limitation takes into account the reasonable expectation that PEO devices that use PSM can be expected to perform a periodic RAU once every 24 hours (i.e. if this maximum frequency of change is followed then using a periodic RAU of 24 hours should be sufficient for accurate tracking of changes to the PEO_BCCH_CHANGE_MARK field).
· When eDRX is used this ensures that a device waking up once every 52 minutes will always be able to detect any changes to the PEO_BCCH_CHANGE_MARK field. 
· When PSM is used this ensures that a device using a periodic RAU of up to 24 hours will always be able to detect any changes to the PEO_BCCH_CHANGE_MARK field regardless of how infrequently it may send reports.
· The probability of updating SI more frequently than 3 times within a 24 hour period is considered to be very low, but if it occurs the precautionary update of SI is considered to be sufficient for any MS unable to detect a change to the PEO_BCCH_CHANGE_MARK field.
· When a MS attempts system access for the purpose of sending a page response it may detect a change in PEO_BCCH_CHANGE_MARK and therefore update system information accordingly. To help avoid this case a MS may read an RR message (for the purpose of checking PEO_BCCH_CHANGE_MARK) at a time shortly before any given instance of its nominal paging group (implementation specific). 
EC-EGPRS Change Mark Management
A MS that has enabled EC-EGPRS shall, when attempting to access the network, first read the EC-SCH and examine the Implicit Reject Status (IRS) field, EC-EGPRS BCCH CHANGE MARK field and RACH Status field sent therein (see 3GPP TS 45.002). 
· If a change of EC_EGPRS_BCCH_CHANGE_MARK is detected it shall first update the EC-SI as necessary before proceeding (e.g. further details regarding which subset of EC-SI messages has changed may be provided by EC-SI1).
· If no change of EC_EGPRS_BCCH_CHANGE_MARK is detected and X hours or less has elapsed since the MS last read the EC-SI message set it shall proceed with the packet access procedure. Note that the value for X is used to determine when a precautionary update of EC-SI will be made considering the possibility of more than 3 changes to EC-SI within a 24 hour period.
· If no change of EC_EGPRS_BCCH_CHANGE_MARK is detected and it has been more than X hours since the MS last read the EC-SI message set it shall read the EC-SI message set before proceeding with the packet access procedure. The value of X can be sent using a parameter in an EC-SI message.
· If the device is in normal coverage (i.e. both the uplink and downlink) and the RACH Status field is enabled then it shall proceed with the packet access procedure using the RACH on TS0 but will not need to check the BCCH CHANGE MARK on SI13 (i.e. an EC-EGPRS MS does not read the SI sent on TS0 since it has already ensured it has the latest EC-SI, including PLMN specific barring information if sent, by checking the status of the EC_EGPRS_BCCH_CHANGE_MARK in the EC-SCH). 
· It should also be noted that the IRS field received as part of the EC-SCH is not used when an EC-EGPRS device uses the RACH on TS0 for system access (i.e. in this case the EC-EGPRS MS will use the legacy Implicit Reject field on TS0 to determine whether or not its access attempt is barred). 
Changes to the EC_EGPRS_BCCH_CHANGE_MARK field should not occur more frequently than 3 times within a 24 hour time period. This limitation takes into account the reasonable expectation that EC-EGPRS devices that use PSM can be expected to perform a periodic RAU once every 24 hours.
· When eDRX is used this ensures that a device waking up once every 52 minutes will always be able to detect any changes to the EC_EGPRS_BCCH_CHANGE_MARK field. 
· When PSM is used this ensures that a device using a periodic RAU of up to 24 hours will always be able to detect any changes to the EC_EGPRS_BCCH_CHANGE_MARK field regardless of how infrequently it may send reports.
· The probability of updating EC-SI more frequently than 3 times within a 24 hour period is considered to be very low, but if it occurs the precautionary update of EC-SI is considered to be sufficient for any MS unable to detect a change to the EC_EGPRS_BCCH_CHANGE_MARK field.
· When a change to the EC_EGPRS_BCCH_CHANGE_MARK is made it implies that it will be unchanged for a minimum of four 51-multiframes due to the repetition interval of the EC-SCH block.
· When a MS attempts system access for the purpose of sending a page response it may detect a change in EC_EGPRS_BCCH_CHANGE_MARK and therefore update system information accordingly. To help avoid this case a MS may read the EC-SCH (for the purpose of checking EC_EGPRS_BCCH_CHANGE_MARK) at a time shortly before any given instance of its nominal paging group (implementation specific). 
Conclusions
This paper describes the change mark management mechanism applicable for devices using PEO and EC-EGPRS. A MS can use implementation specific methods to help minimize cases where discovery of changes to system information are detected at the point where it is attempting system access. These implementation specific methods combined with the relatively infrequent need to change the content of SI and EC-SI messages and the expected use of a 24 hour periodic RAU by PEO/EC-EGPRS devices is seen as substantially mitigating the potential for devices experiencing delays at system access.
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