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Discussion
1 Discussions
Several techniques for cost reduction of LTE modem were captured in 3GPP TR 36.888. Study Item description was revised in [1] to study techniques for coverage improvement for low cost MTC UE’s.  
Smart metering is a serious business opportunity for operators with several competing/complementing technologies/standards. As already noted in [2], smart metering is an example use case for MTC application that would benefit from coverage improvement. Based on analysis for GSM 900 and analysis of population coverage (clutter type), building material and meter location in buildings in 4 countries a 20dB target improvement was proposed in [1] to reach majority of deep indoor deployment. Trials in [6] and other studies show nearly 20% of meter’s could benefit from coverage improvement and this would satisfy many of difficult deployment scenarios for smart metering. 100% coverage is still challenging. 
When communication to WAN is to be provided without a concentrator node, coverage, and cost of communication module is a challenge. For metering applications such as gas metering longevity of battery is an additional requirement and highest battery savings is achieved by switching off the communication modem and the modem activated by a micro controller when data is to be sent and any polling for additional procedure to be scheduled when the communication module is active. Unlike users/machines that are mobile, typical of all metering application’s if is out of coverage; then remains out of coverage for lifetime and hence the need for efficient solution for coverage improvement. Further with normal mobile users, coverage improvement whilst would improve satisfaction rates or reduce churn rates of individual users, for metering application for operators this would translate to operators being forced out of opportunity if near 100% coverage cannot be guaranteed.
For those relatively small numbers of devices requiring significant coverage improvement there may be scope for trading coverage for delay and to avoid losing too much capacity. For example, terminals at limited range might need to process multiple repeated transmissions of slow changing data, while terminals in better signal conditions should be able to decode a single transmission. Study should identify techniques and the extent of coverage improvement feasible along with analysis of system impact to system spectral efficiency to serve those relatively few number of users who may not be served if not for the coverage improvement techniques or would require other expensive solutions that would increase CPAEX and OPEX. 
Increasing the number of base stations is great for coverage and capacity improvement but with each additional base station (or any radio node) are the challenges of backhaul, site acquisition, rental, energy etc. Hence is important to ensure system cost is not increased in improving coverage for MTC devices. 
Study on coverage improvement should target a LTE system sharing the spectrum with normal LTE users and the coverage footprint planned for normal LTE UE’s with realistic compromises to achieve a system that support a large range of applications characterised by modest data transfer requirements.
2 Proposal
Revision to 3GPP TR 36.888 is proposed with 
· Update to scope and requirements to reflect as agreed in study item description in [1].

· Additional clause to capture coverage improvement techniques and analysis of impact to spectral efficiency.
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