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EC-GSM, Support of Normal Bursts in Large Cells
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#62 the concept of Accelerated System Access Procedure (ASAP) was presented as a generic enhancement to the GERAN network operation, see [2], by sending a normal burst (NB) instead of an Access Burst (AB) on the Random Access Channel (RACH). 
At GERAN Ad Hoc #1 on FS_IoT_LC, the concept was introduced in CIoT, see [4], applying the concept to cells of cell radius of 4 km or smaller. In the document it was also stated that ASAP can be used if the TA of the device is known, or if the device is known to be stationary.
In this contribution, the procedure for CIoT devices to send a Normal Burst when attempting system access in a large cell is identified where it is assumed that system information (SI) indicates when any given serving cell is to be viewed as a small cell (i.e. any cell not so designated is by definition to be viewed as a large cell). The benefits of using NB based system access include reduced device power consumption and the ability to include more information within a system access request as described in [2].
Principles of Operation
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 [5].
· 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 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 [5].
· 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.
Conclusion
The paper describes the procedures for using Normal Bursts within an EC-GSM cell. It is concluded that the use of NB based system access attempts shall be supported in the interest of the advantages it provides (see [2]) not only in small cells, but also in cells where the cell radius implies that the Normal burst need to be sent using TA, but shall also be subject certain usage and failure case rules to guard against devices improperly determining that they have little or no mobility.
An accompanying pCR to introduce the principles of operation for EC-GSM is provided in [3].
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