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1. Introduction
The study item for provisioning of low-cost MTC UEs based on LTE targets 20 dB improved coverage for stationary low-cost MTC UEs using very low rate traffic with relaxed latency requirements [1].

This contribution provides a text proposal with overall conclusions and recommendations based on the previously agreed conclusions for the individual physical channels [2]~[10] 
2. TP for concluding section in TR 36.888
The feasibility of improving coverage with 20 dB for stationary low-cost MTC UEs using very low rate traffic with relaxed latency requirements was studied. This would require that the coverage of each individual physical channel is improved. However, the required improvement is different for different channels, ranging from around 12 to 20 dB for FDD and from around 17 to 20 dB for TDD.
The bulk of the coverage improvements need to come from various forms of repetition. Various other techniques can be considered as a complement. Critical uplink and downlink data and control channels can be made robust enough for reliable RRC connection setup and packet transmission, although with increased latency, power and resource consumption.
Therefore, MTC UEs not requiring enhanced coverage should preferably operate as normal LTE UEs with normal LTE performance, whereas MTC UEs requiring enhanced coverage can operate in an enhanced coverage mode where the amount of coverage enhancement (e.g. the amount of repetition) can be adapted to the amount of coverage enhancement actually needed by the UE.
Considering each individual physical channel:
· The existing signals required for synchronization acquisition (PSS/SSS) are periodically transmitted and thus already repeated by nature. The coverage requirement can be fulfilled by accumulation of these repetitions in the UE assuming that the increased latency is considered acceptable.
· Successful acquisition of essential system information (MIB/SIB) will require the information to be repeated. It may be beneficial to consider a new PBCH design for UEs in enhanced coverage mode.
· For the random access preamble (PRACH), the coverage requirement can be fulfilled by a combination of preamble repetition and a relaxed miss detection probability. New PRACH resources are needed.
· For the physical data channels (PDSCH/PUSCH), the coverage requirement can be fulfilled through repetition with resulting cell edge data rates in the order of [a few kbps] in downlink and in the order of [100 bps] in uplink. The actual performance depends largely on the channel estimation quality.
· For the physical control channels ((E)PDCCH/PUCCH), the coverage requirement can also be fulfilled through repetition (e.g. increased CCE aggregation level). Some types of control information may not be necessary to transmit at all for UEs in enhanced coverage mode.
Summary of performance impacts:

· Impact on system spectral efficiency will mainly depend on the average number of repetitions used by UEs in enhanced coverage mode and on how large fraction of the UEs that are operating in enhanced coverage mode.
· Impact on latency will also largely depend on the required number of repetitions. System discovery, RRC connection setup and packet transmission may all take in the order of seconds
.

· Impact on UE power consumption will also largely depend on the number of repetitions since a larger required number of repetitions means a correspondingly larger transmit time or receive time in the UE.

· Impact on UE cost from repetition and other simple coverage enhancement techniques not requiring an increase in operational complexity is expected to be small.
Summary of specification impacts:

· RAN1 specification impacts include specification of repetition of physical channels and potential new or modified control channel formats.

· RAN2 specification impacts include modifications to MAC procedures (e.g. HARQ) and UE timers and counters and potential new system information structure.

· RAN4 specification impacts include core requirements and performance requirements corresponding to the mentioned RAN1/RAN2 protocol changes.
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