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1
Introduction

1.1
Background Information

A study on Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things was approved at GERAN#62, see [1].
The study allows both for an evolution of GSM, to comply with the objectives of the study, and non-backwards compatible solutions by a new system design. Both solutions require the extension of DRX cycle lengths well beyond those currently associated with legacy DRX operation for devices requiring paging based reachability. 
1.2
Reason for change

A method for realizing extended DRX cycle lengths is needed. As stated in [2], the method must ensure the same level of reliability for a device to receive a paging request at its nominal paging occasion as for a device using a legacy DRX cycle.

1.3
Summary of change

The TR is updated to provide a description of a solution appropriate for realizing eDRX for EC-GSM devices.
1.4
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	First modification (new sub-clause)


6.2.7
Realizing Extended DRX Cycle Lengths

6.2.7.1
Time Coordinated Cells – Radio Interface
Realizing extended DRX (eDRX) requires the coordination of paging occasions across the radio interface of multiple cells thus mitigating the potential for missed pages. This means that each paging occasion of a device needs to occur at approximately the same time over the radio interface for each cell in the set of cells used for paging that device. As such, the largest difference in radio interface synchronization between any two cells in the set cells used for paging (e.g. the cells in a routing area) shall not exceed 4 seconds.
6.2.7.2
Realizing Time Coordinated Cells – SGSN (subject to ongoing SA2 investigation)
Realizing eDRX requires the SGSN to have knowledge of when the paging occasion of a device is approaching within the set of cells comprising its paging area. This can be realized as follows:
· A BSS should send the SGSN information that can be used for determining the “time remaining until the next paging occasion”.

· The legacy Routing Area Update (RAU) procedure can be modified so that it can be used as an opportunity for the SGSN to provide the BSS with the information it needs to calculate the “time remaining until the next paging occasion”:
· The SGSN includes IMSI, eDRX cycle and Coverage Class information within the BSSGP PDU used to send the RAU Accept from the SGSN to the BSS.
· The BSS retains these TLLI specific parameters (IMSI, eDRX cycle and Coverage Class) for a certain minimum amount of time (e.g. 10 seconds).

· If it receives an uplink LLC PDU (containing a RAU Complete) having a TLLI for which it still has these TLLI specific parameters it will calculate the “time remaining until the next paging occasion” and include it along with the received uplink LLC PDU within the BSSGP PDU it sends to the SGSN.
· The SGSN uses the negotiated eDRX cycle length and “time remaining until the next paging occasion” to determine the occurrence of ongoing paging occasions for that device.
· The value of the eDRX cycle timer remains valid for the device (unless modified due to reception of new eDRX cycle information or a new value for “time remaining until the next paging occasion”) regardless of whether an SGSN actually triggers the transmission of a page to that device using any of the ongoing paging occasions.

· Paging requests are buffered in the SGSN until shortly before expiration of the device specific eDRX cycle timer or the device enters the Ready state. i.e. The SGSN needs to take into account the largest difference in radio interface synchronization between the cells used for paging.
Upon receiving a paging request the BSS calculates the precise paging occasion on the radio interface using IMSI + eDRX cycle length + coverage class information included within paging request.
	End of modifications
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