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Introduction
Considering that the use of eDRX and PSM (which may include the use of eDRX) are enabled/disabled using NAS layer signaling and that coverage class information is provided to the SGSN within UL-UNITDATA PDUs the SGSN will be receiving information affecting device reachability using 2 different protocol entities. As such, this discussion paper provides an overview of how a SGSN manages different combinations of information that may (or may not) be received via these two protocol entities.
Principles of Operation 
The following principles of operation are assumed to apply:
· An EC-GSM-IoT capable MS whose last uplink transmission was in a cell that does not support EC-GSM-IoT (i.e. the SGSN has no CC information for that MS) may choose to continue using GPRS services using GPRS/EGPRS TBFs upon reselection to a cell that supports EC-GSM-IoT. In this case it is not required to perform an uplink transmission (e.g. a cell update) after cell reselection. 
· An EC-GSM-IoT capable MS whose last uplink transmission was in a cell that does not support EC-GSM-IoT may choose to enable EC operation (i.e. GPRS services using EC TBFs) upon reselection to a cell that supports EC-GSM-IoT. In this case it is required to perform an uplink transmission in EC operation (e.g. a cell update) after cell reselection (i.e. to provide the SGSN with applicable CC information). 
· An MS that has enabled EC operation is not required to trigger an uplink transmission (e.g. a cell update) upon reselecting to a cell in the same RA that does not support EC-GSM-IoT.
· eDRX is negotiated on RA level which means that when supported in a given cell it shall be supported in all cells in that Routing Area. An MS negotiates eDRX at NAS level and may therefore continue to use eDRX within the same RA even when neither PEO or EC operation is enabled. 
· An MS supporting PEO supports GPRS services using GPRS/EGPRS TBFs.
· An MS supporting EC-GSM-IoT supports GPRS services using EC TBFs and may optionally support GPRS services using GPRS/EGPRS TBFs. 
· If an EC-GSM-IoT capable MS supports GPRS services using GPRS/EGPRS TBFs it may optionally support PEO.
The use cases below assume that the MSRAC passed from the SGSN to the BSS as part of a page request (PAGING-PS PDU) indicates if a MS supports (a) only GPRS/EGPRS, (b) only EC-GSM-IoT or (c) both GPRS/EGPRS and EC-GSM-IoT . The page request will also include eDRX and Coverage Class information, if available at the SGSN.
Use Cases
 Use Case 1: The SGSN has CC + Negotiated eDRX information. 
· This means that the MS has enabled EC operation and negotiated eDRX (eDRX is thus supported in all cells of the RA). 
· The MS uses eDRX for paging based reachability (MS wakes up once per eDRX cycle when in idle mode). If PSM is also negotiated, the MS may only be paged (using eDRX) when the Active timer is running. 
· Page requests sent to BSS for the MS indicates the available CC + negotiated eDRX information.
· BSS determines a target cell does not support EC-GSM-IoT:
· MS is not paged if MSRAC indicates the MS does not support legacy operation (GPRS services with GPRS/EGPRS TBFs).
· MS is paged on the PCH using the indicated eDRX if MSRAC indicates the MS supports legacy operation. 
· BSS determines a target cell supports EC-GSM-IoT:
· MS is paged on the EC-PCH using the indicated CC and eDRX. 
Use Case 2: The SGSN has Negotiated eDRX information (but no CC information)
· This means that the MS has negotiated eDRX but has not enabled EC operation (eDRX is thus supported in all cells of the RA). The MS supports at least legacy operation (GPRS services using GPRS/EGPRS TBFs) since it is registered with the SGSN. 
· The MS listens to the PCH using the negotiated eDRX. If it uses PSM then it is only paged (using eDRX) when the Active timer is running.
· Page requests sent to BSS indicate the negotiated eDRX information.
· The MS is paged on the PCH using the indicated eDRX. 
Use Case 3: The SGSN has neither CC nor Negotiated eDRX information.
· This means that the MS has not enabled EC operation and has not negotiated eDRX. The MS supports at least legacy operation (GPRS services using GPRS/EGPRS TBFs) since it is registered with the SGSN. 
· The MS listens to the PCH using the DRX cycle indicated by system information. If it uses PSM then it is only paged (using the DRX cycle indicated by system information) when the Active timer is running.
· Page requests sent to BSS indicate DRX information (i.e. no eDRX information is included).
· The MS is paged on the PCH (using the DRX cycle indicated by system information).
Use Case 4: The SGSN has CC (but no Negotiated eDRX information).
· This means that the MS has enabled EC operation but has not negotiated eDRX. 
· Page requests sent to BSS indicate the available CC and DRX information (i.e. no eDRX information is included).
· BSS determines a target cell does not support EC-GSM-IoT:
· MS is not paged if MSRAC indicates the MS does not support legacy operation (GPRS services with GPRS/EGPRS TBFs).
· MS is paged on the PCH (using the DRX cycle indicated by system information) if MSRAC indicates the MS supports legacy operation.
· BSS determines a target cell supports EC-GSM-IoT:
· MS paged on the EC-PCH using the indicated CC and the lowest eDRX cycle
Conclusion
The PAGING-PS PDU related procedures described above should be clarified from a MS perspective in a CR to 3GPP TS 44.018 (see GP-16xxxx, Miscellaneous corrections to CIoT_EC_GSM).

