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EC-GSM, Adjusting the Estimated Coverage Class
Introduction
At GERAN#62 a new feasibility study named Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things  [1] (WI code: FS_IoT_LC)  was approved.
At GERAN#65 a paper discussing EC-GSM Support of Normal Bursts in Large Cells was provided in [2] where the principles of using Normal Bursts (NB) and Access Bursts (AB) were described. This paper supplements that discussion by factoring the possibility of a device needing to adjust its estimated coverage class for the case where a system access attempt using AB fails.
Principles of Operation for Using AB/NB
A cell that supports EC-GSM will support the presence of an EC-GSM CCCH on TS1 of the BCCH carrier and will thereby inform EC-GSM CIoT devices of the availability of EC-GSM service. CIoT devices will perform system access in an EC-GSM capable cell based on cell size information sent on the EC-BCCH as follows:
SI Indicates Small Cell:
· Devices always make use of NB based system access requests using the RACH on TS0 or EC-RACH on TS1, see [4].
· To guard against the case where a device outside the target contour of a small cell is still able to lock onto that cell, if the device is unable to successfully perform a NB based system access (after sending the maximum number of allowed EC-RACH retransmissions) it shall revert back to using AB based system access and proceed as described below for the large cell scenario. 
SI Indicates Large Cell:
· Devices are always able to attempt AB based system access requests using the EC-RACH on TS1 or the RACH on TS0, see [4].
· A device that determines it has low or no mobility and is operating in a large cell (e.g. it is configured as stationary) shall make at least one AB based system access request and successfully complete the corresponding uplink transmission (report) to determine the Timing Advance (TA) to apply when attempting a subsequent NB based system access in its current cell.
· Once a device has acquired cell specific TA information it is able to attempt NB based system access requests (i.e. a device that has determined it has low or no mobility shall retain knowledge of TA received in a large cell for future NB based system access attempts in that cell).
· A device that is unable to successfully perform a NB based system access using the most recently received TA information for its serving cell shall revert back to using AB based system access until it successfully completes another uplink transmission. 
· A device shall consider a NB based system access to have failed after sending the maximum number of allowed EC-RACH retransmissions, similar to the legacy RACH procedure which makes use of the “max retrans” parameter.
Coverage Class Considerations
A device that supports EC-GSM may estimate its coverage as necessary (implementation specific) except while in packet transfer mode or while in a power saving state.  It uses its estimated coverage class when attempting either an AB or NB based system access.  
· If a device is unable to perform an AB based system access after sending the maximum number of allowed EC-RACH retransmissions, it may determine that its current estimation of coverage class is incorrect (i.e. too optimistic) or it may decide trigger the cell re-selection procedure (implementation specific). 
· If it decides that its currently estimated coverage class is too optimistic it shall increment it and then attempt another AB based system access using AB. If the system access is successful the use of NB may then also be possible for subsequent system access attempts (see discussion above). 
· If after incrementing its coverage class the device remains unable to perform an AB based system access (after sending the maximum number of allowed EC-RACH retransmissions) it may repeat the process of incrementing its coverage class or it may decide to trigger the cell re-selection procedure (implementation specific).
Conclusion
This paper describes how a device may need to adjust its estimated coverage class should it experience an AB based system access failure. An accompanying pCR to introduce a description of how a device can adjust its estimated coverage class upon experiencing system access failure is provided for EC-GSM in [3].
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