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3
Justification *

Machine to Machine (M2M) communication represents a significant growth opportunity for the 3GPP ecosystem. To support the so called ‘Internet of Things’, 3GPP operators have to address usage scenarios with devices that are power efficient (with battery life of several years), can be reached in challenging coverage conditions e.g. indoor and basements and, more importantly, are cheap enough so that they can be deployed on a mass scale and even be disposable. 
It is no surprise that the M2M business of 3GPP operators currently rely on the use of legacy GPRS (i.e. non-EGPRS) devices that provide the most cost effective devices. However, there are competing technologies for supporting M2M communication that can provide devices at a much lower cost than GSM with better coverage and power efficiency than the cheapest GSM devices. 
3GPP RAN have been working in Release 12 to develop a ‘category 0’ LTE device that is low complexity (with the aim that products are significantly cheaper than the cost of a Category 1 LTE device). However, the cost of the ‘category 0’ device is likely to be still much higher than non-EDGE GSM devices and the coverage capabilities are not enhanced in R’12 LTE. Even though Release 13 may well continue work on improving the coverage, power efficiency and cost of LTE devices, it is unlikely that they will be able to compete with low end IoT devices supporting other technologies on cost, or, for many years, on coverage in countries that have yet to licence LTE networks.
The main aim of this study is to address the gap in 3GPP technology to compete with non-3GPP technologies on cost, coverage and power efficiency in order for the 3GPP ecosystem to compete effectively in the lower data rate end of the M2M market. This study will consider both the possibility of evolving the current GERAN system and the design of a new access system to meet the following requirements for the M2M market:
· Improved  indoor coverage

A number of applications require deployment of Machine Type Communication (MTC) devices indoor, e.g. in an apartment basement, or on indoor equipment that may be close to the ground floor etc. This effectively means that indoor coverage should be readily available and reliable: a significant step change improvement on existing GSM coverage.
· Support for massive number of low throughput devices 
It is expected that the number of MTC connections will increase exponentially but the packet data size will remain small and transmissions of those packets will not be very delay sensitive. Moreover, the support of M2M traffic should be possible using small chunk(s) of spectrum which may be available to operators by (re)using GSM carriers or using small parts of spectrum coming from wideband systems like LTE. Hence, a system is required that can support a large number of devices, each generating a small amount of non-delay sensitive data in a small allocation of (not necessarily dedicated) spectrum (typically a substantially reduced number of 200 kHz RF channels compared to legacy GSM).
· Ultra low cost 
M2M applications require devices that are very cheap (so that they can be deployed on a mass scale or in a disposable manner). The study should take into consideration that MTC devices have very limited throughput requirement and may not need to support circuit switched services to develop techniques that can significantly reduce cost.
· Low power consumption

Many M2M applications require devices to have up to ten years’ battery life. The study should determine whether the existing R12 Power Save Mode is sufficient, and if not, identify techniques to significantly cut down the power usage of MTC devices e.g. by optimising signalling exchanges  in the system, in order to realise battery life of up to ten years.
· Radio Access Network-Core Network interface adaptation for M2M

Consider evolution to an advanced interface between BSS and Core Network, which is suitable for the M2M market in the 2017 and onwards timeframe.
Evolving GSM to fulfil all of the above objectives is challenging, thus, the study should also explore the possibility of designing a new access system to meet the above requirements.  
4
Objective *

The main objective of the study is to compare potential GERAN changes with alternatives, e.g. a new narrowband system for M2M communications, such that 3GPP Release 13 might provide a system with the following capabilities:
· Extend coverage by 20 dB compared to legacy GPRS (Non EGPRS). Both interference limited and noise limited scenarios are to be considered.

· Scale to support the 13-50 billion M2M devices predictions from various sources, as summarised in [1]. It is expected that a high proportion of those devices will suffer from adverse coverage conditions (thus requiring up to 20dB coverage improvement) and may be deployed in dense clusters within a cell.  
· Reduce power consumption of MTC devices compared with legacy GPRS (non EGPRS) so that they can have up to ten years battery life, even in locations with adverse coverage conditions where the 20 dB extension might be needed. 
·  Reduce cost of the chipset to half that of a legacy GPRS (non EGPRS) chipset.

· Co-exist with legacy GSM and LTE system.
· Use a small allocation of (not necessarily dedicated) spectrum (typically a very substantially reduced number of 200 kHz RF channels compared to legacy GSM).

· Guarantee security capabilities adapted for the M2M market in the 2017 and onwards timeframe.
· Envisage Radio Access Network-Core Network interface suitable for the M2M market in the 2017 and onwards timeframe.
5
Service Aspects

None

6
MMI-Aspects

None
7
Charging Aspects

 None
8
Security Aspects

 Outputs of the study will need to be reviewed by SA WG 3.
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