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1. Introduction

At GERAN #62 a study item was agreed on CIoT. Currently there are six candidate solutions have been proposed.  In this contribution, EC-GSM solution is discussed. Several recommendations are provided in order to help improve EC-GSM solution.
2. Discussions
2.1 Benefits of EC-GSM

EC-GSM is proposed for CIoT by Ericsson [1]. There are many benefits for EC-GSM for examples:
· Simplifying Device capability

No support of CS related functionalities, nor support of GPRS, is foreseen as mandatory. Optional features supported by the GERAN specification could also optionally be supported by a CIoT device. The minimum capability to be supported by the device will be only EGPRS, MCS-1-4. 

· Reducing Device cost

IoT module cost is always important for massive commercial deployment as IoT modules will be integrated into home appliances and smarter meters etc. By simplifying IOT device capability will significantly reduce the IoT module cost and be able to complete with other solutions.
· Re-using existing design

The EC-GSM concept relies to a large extent on re-using existing design principles in GSM, and only changing them when necessary to comply with the study item objectives. Also, a reduction of functionality in the 3GPP GERAN specification is chosen that minimizes implementation complexity.

· Backwards compatibility and co-existence with legacy GSM

Re-using existing physical layer design ensures no impact on the radio units supporting GSM already deployed in the field. 

Re-using the existing design also allows the physical layer to support device speed the same as supported in normal coverage.

2.2 Potential issues for EC-GSM

· Minimum frequency band required for EC-GSM

In author’s opinion, GSM frequencies will be re-farmed for LTE. Some MNOs already stated that they do not plan to maintain GSM system. In author’s opinion, current EC-GSM solution requires 1.8 MHz. Will 1.8 MHz be available for EC-GSM in the future? It would be interested to see whether MNOs would share a GSM network of 1.8 MHz for CIoT in the future, effectively each operator only take up 1.8/(# of MNOs) MHz of spectrum for EC-GSM.
· GSM system lifespan

IoT modules must have very long lifespan because electricity and gas meters in UK are used for 25 years.  In order to support EC-GSM module in smart meters, GSM system shall be operating at least for another 25 years. Is this assumption correct? Of course, we have all heard sunset visions for GSM for years, but it has not happened yet in Europe.
· RLC/MAC header error rate 

EC-GSM uses blind repetitions for the control channels and, for the data channels, a combination of blind repetitions of the lowest MCS supported in EGPRS and HARQ retransmissions. Support for extended coverage is realized by defining different coverage classes. A device at a certain point in time will belong to a specific coverage class. Different number of blind repetitions is associated with different coverage classes. Soft combing or MRC is used to achieve the target BLER. For the first transmission, the BLER could reach about 40% at the worst scenario. How does EC-GSM achieve no errors in the headers when the data BLER is about 40%?
· Power consumption for IoT devices

For EC-GSM IoT devices, power consumption for transmission uses much more power than reception. To reduce the power consumption and achieve that minimum 10 years objective outlined in TR 45.820, reducing the transmission of blind repetitions from IoT devices would be beneficial especially BTS could use different methods to improve sensitivity e.g. diversity, beam forming etc.
3.  Recommendations for EC-GSM
     Based on above discussions, the author would like to make following recommendations to EC-GSM:

· Because EGPRS COMPACT specifications already exist; EC-GSM should consider re-using the EGPRS COMPACT specifications when possible.

· EGPRS COMPACT uses below 1MHz and could be standalone. If EC-GSM can use smaller frequency band e.g. 0.6 MHz and also become a standalone solution for CIoT, it would be beneficial when most of GSM spectrum is re-farmed to LTE.
· EC-GSM extended the coverage by blind repetitions of the lowest MCS supported in EGPRS. When you do soft combing, EC-GSM requires correct header decoding before combing. Although headers are much more robust than data. Further header robustness improvement in order to avoid header errors.

· By improving the sensitivity of BTS receiver, the blind repetitions from IoT devices could be reduced. It would reduce the power consumption from IoT devices.
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