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1. Introduction
The study item on “Provision of low-cost MTC UEs based on LTE” has been approved and RAN1 will start the study from now on. Operators hope to reduce the cost of overall network maintenance by minimising the number of RATs. However, many MTC devices are targeting low cost and/or low data rates applications that can be handled adequately by GSM/GPRS. As more and more MTC devices are deployed in the field, this naturally increases the reliance on GSM/GPRS networks. This will cost operators not only in terms of maintaining multiple RATs, but also prevent operators to reap the maximum benefit out of their spectrum [1].
The study shall evaluate at least the following aspects [1]:

· Benefit of developing methods for reducing RF component cost in the devices
· Benefit of developing methods for reducing the processing in the device
· A method to guarantee that any features recommended as part of this study to allow cost reduction, but which also bring a reduction in LTE system performance, shall be restricted to devices which only operate as MTC devices not requiring high data rates and/or low latency, after further careful study.

In the last RAN1 meeting, single-band and single-RAT device is assumed. Reference UE is Cat-1, capable of operating on a 20MHz carrier. This contribution discusses several aspects of half duplex operation for low-cost MTC UEs.

2. Benefits from half duplex operation 
Half duplex operation activates only transmission or reception of radio signals in UE at certain time. The first benefit is no need of filter for radiation separation in traditional FDD operation.  This could bring reduction of cost for low-cost MTC UEs. 
Since there is only transmission or reception at certain time instant, it is possible to reuse baseband hardware for transmission and receiving signals. SC-FDMA is used for uplink in LTE and its implementation should be OFDM-like. Therefore, it is quite possible to have a generic OFDM baseband processing engine to deal with SC-FDMA transmission for uplink and OFDMA reception in downlink. 
Applications of low-cost MTC devices usually demand low data rate and they might also access network at a lower rate as compared devices for users. Operators might still prefer to have FDD deployment for most of their spectrum if possible. Accordingly, half duplex FDD could be a suitable solution to meet requirements from application, suitable for widely deployed FDD systems, and low network access rate. 
Proposal: Half duplex implementation should be included in low-cost MTC devices 
3. Conclusions

Half duplex operation could reduce the need of isolation filter in devices, can be carried out by a generic OFDM baseband engine for both uplink SC-FDMA and downlink OFDMA transmission, and could be suitable for low data rate applications and widely deployed FDD systems. Therefore we proposed to half duplex implementation should be included in low-cost MTC devices. 
Proposal: Half duplex implementation should be included in low-cost MTC devices 
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