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1. Introduction
In RAN#57 meeting, study for low-cost MTC UE was summarized with some of the techniques to substantially reduce device cost actually reducing the relative downlink LTE radio coverage that the device can support compared to normal LTE devices [1]. Current assumed application for low-cost MTC UE is to work as smart meters (Gas, Electricity, water etc), which communicate the latest meter-reading to the electricity company remotely. These meters are usually installed deep inside buildings (basement etc), and maximizing LTE coverage for meters is very important to achieve original goals of low-cost MTC UE study. 

New objective is identified as follows [2].
A 20dB improvement in coverage in comparison to defined LTE cell coverage footprint engineered for “normal LTE UEs” should be targeted for low-cost MTC UEs, using very low rate traffic with relaxed latency (e.g. size of the order of 100 bytes/message in UL and 20 bytes/message in DL, and allowing latency of up to 10 seconds for DL and up to 1 hour in uplink, i.e. not voice). In identifying solutions, any other related work agreed for Release 12 should be taken into account.
This contribution discusses our initial views on how to achieve 20dB coverage enhancement for low-cost MTC UEs. 
2. Discussion for 20dB coverage enhancement
It is not easy target to achieve 20dB coverage enhancement for both DL and UL communications. In addition to 20dB coverage enhancement, several objectives should be should also be fulfil [3]:
· Targets a 20dB LTE coverage extension for low cost MTC UEs compared to the existing LTE macro coverage footprint.

· Utilises existing LTE Base Station RF hardware and spectrum/carriers.

· Assumes very low data rate, and large latency tolerance, taking the parameters described in section 2 as a reasonable reference. Voice is not required to be supported.?

· Spectrum efficiency impact should be evaluated, and obviously minimised for any solution that meets the coverage target. An assumption on how many MTC UE’s will be in poor coverage would need to be further agreed.

Two aspects could be considered to resolve the issue due to deep indoor or basement. 
· Avoid/reduce large penetration lost due to the location of low-cost MTC UEs. 
· Enhance radio transmission capability of low-cost MTC UE. 
2.1 Avoid/reduce large penetration lost

Two approaches could be considered as follows: 

1. Remote antenna to reduce penetration lost due to deep
It will be new installation for smart meters anyway. For smart meters or other low-cost MTC UEs located in deep indoor or basement, simple low-cost remote antenna could be considered to avoid/reduce penetration for operators while promoting the service. This can also avoid overuse precious spectrum resource for low-cost MTC UEs and reduce system loading and impact to legacy LTE UEs. 

For smart meters or other low-cost MTC UEs located in radio environment similar to normal LTE scenarios, the current solutions which don’t reduce coverage could be workable. “Uplink transmit power reduction” and “single receive chain” are of course not included due to not satisfying the LTE requirement to ensure service coverage [4]. 
2. Relaying nodes to reduce transmission requirement 
In deep urban area, it would be worthy to deploy relay to release requirement for low-cost MTC coverage enhancement as well as enhance system performance for legacy normal UEs. This approach has been mentioned [3]
3. Coverage enhancement for low-cost MTC UEs in DL/UL channels
Applications for low-cost MTC UEs should be capable of essential communications with LTE eNBs, including camping on an eNB and connecting to the network, listening to paging, receiving downlink control channels, receiving downlink share channel for data download if any, uplink transmission for control and share channel. According, at least the following channels should be reconsidered for 20dB coverage enhancement. 

· DL channels: PCFICH, PDCCH, PHICH, PUSCH, BCH, PCH 
· UL channels: RACH, PUCCH, PUSCH
3. Conclusions

The new main objective is to achieve 20dB for low-cost MTC UEs. In this contribution, we propose several possible approaches in the following. 
· Avoid/reduce large penetration lost due to the location of low-cost MTC UEs. 

· Remote antenna to reduce penetration lost due to deep

· Relaying nodes to reduce transmission requirement 

· Enhance radio transmission capability of low-cost MTC UE. 

· Coverage enhancement for low-cost MTC UEs in DL/UL channels

· DL channels: PCFICH, PDCCH, PHICH, PUSCH, BCH, PCH 

· UL channels: RACH, PUCCH, PUSCH
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