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introduction
EC-GSM-IoT is an evolution of EGPRS providing a streamlined protocol implementation, reducing MS complexity while supporting energy efficient operation with extended coverage compared to GPRS/EGPRS. 
EC-GSM-IoT improves the coverage performance of Cellular IoT devices by 20 dB compared to EGPRS along and enables long battery life time achieved by energy efficient methods over the radio interface. The extended coverage is achieved by a high number of blind physical layer transmissions along with modified channel coding schemes.
In Release 13 the base station supporting EC-GSM-IoT requires minimum 4 consecutive timeslot resources reserved for packet data operation to support extended coverage operation. Furthermore, the coverage improvement for low power EC-GSM-IoT devices with 23 dBm output power is limited to 10 dB in this release.
As part of radio interface enhancements introduced in Release 14 [1], EC operation with a reduced number of 2 consecutive timeslot resources both on DL and UL is enabled. In addition, a new uplink coverage class CC5 is added to improve the MCL performance in uplink by 4 dB compared to Release 13, which is specified both for 4 and 2 consecutive time slot resources.
description
EC operation with reduced number of PDCH resources
An additional coverage class mapping of blind physical layer transmissions is introduced for higher coverage classes CC2 to CC4 where only 2 consecutive timeslot resources per TDMA frame are available for extended coverage operation. The new coverage class mapping will have increased (i.e. doubled) BTTI compared to existing coverage classes as blind physical layer transmissions need to be extended over twice the number of TDMA frames compared to 4 consecutive timeslot resources. 
The reference sensitivity performance of the new coverage class mapping is comparable to that for the corresponding higher coverage class with 4 PDCH mapping [2]. This feature allows the network to deploy EC-GSM-IoT services by allocating a minimum number of timeslots (i.e. 2) for EC traffic channel operation. This is illustrated in Fig. 1 below.
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Figure 1: Radio resources for EC traffic channel operation for Rel-13 and Rel-14.
 New uplink coverage class for improved uplink MCL performance
With introduction of the new uplink coverage class CC5, the uplink MCL performance for a EC-GSM-IoT device improves by additional 4 dB [3]. This feature allows the low power EC-GSM-IoT devices with output power of 23 dBm to operate in further extended coverage condition upto 14 dB compared to EGPRS. The new coverage class CC5 is specified both for 4 and 2 consecutive timeslot resources on UL with comparable MCL performance.
On CC5 uplink traffic channel the coverage improvement is achieved by increasing the number of bits for channel estimation along with a higher number of blind physical layer transmissions. The CC5 random access channel uses one of 2 specified extended access burst formats spanning across 2 timeslots: one format is based on an extended synchronisation sequence whereas the other format is based on two successive bursts using partially blind physical layer transmission of bursts within a TDMA frame. The used format in a cell is broadcasted by the network, whilst the EC-GSM-IoT device supports both formats.
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