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1. Introduction
In the last RAN plenary meeting, 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.

This contribution presents possible approaches for low-cost MTC devices and tries to identify some potential issues for further study. 
2. Discussion
The main target for low-cost MTC devices should be to achieve a suitable data with low cost. An example of supported data rate equivalent to that supported by R’99 E-GPRS with an EGPRS multi-slot class 2 device of 118.4/59.2 Kbps for DL/UL [1]. An LTE UE of category 1 is capable of nominal 10/5 Mbps for DL/UL. It is roughly 100 times compared to that of current MTC device. While a MTC device based LTE might be expected to provide higher data rates, there is still enough room to reduce some potential components for low-cost MTC device implementation. 

2.1 Reducing RF component cost in the devices
In RF component capability, a low-cost MTC device could try to achieve low cost by supporting only single frequency band. For the global roaming, those frequency bands specified as global ones for IMT (IMT-2000/Advanced) in WRC 2007 could be considered if possible. Those bands are 450-470MHz, 2.3-2.4GHz and 3.4-3.6GHz (not global, but many countries) [2]. However, this will depend on operators’ spectrums.
A simplified RF chain to support only single antenna port can further reduce the cost of RF component in low-cost MTC devices. To make use of half-duplex FDD is also an attractive approach for cost reduction. Lower processing capability will be needed in low cost MTC devices.  
Another approach is to reduce the bandwidth support from current full bandwidth sizes (1.4, 3, 5, 10, 15, 20 MHz). A single bandwidth size could be an attractive approach to cost down for MTC device. ADC, FFT/IFFT, buffer sizes, baseband processing, etc are all going to be simplified extremely. Power consumption will also be reduced accordingly. However, in current specifications, a UE needs to be able to operate with the system bandwidth size to obtain system control information. It will need further study to accommodate MTC devices with smaller bandwidth size(s) to access LTE networks if smaller bandwidth size is applied in low-cost MTC devices. 
2.2 Reducing the processing in the device
In current LTE system, several possible modulation and coding schemes (MCS levels) are supported for high peak rates. However, low cost MTC devices do not need high data rates. These schemes could be simplified to provide sufficient data rate in low-cost MTC devices. 
For example, a low cost device could support only QPSK, 1/3 code rate, no spatial processing and few necessary access procedures of protocols. Some of these simplified approaches might not provide significant cost reduction. Further analysis on cost/power of baseband processing is needed when data rate requirements for potential applications are clear. 
2.3 Potential issues for further study

While a low-cost MTC device applies these simplified features that is lower than a UE of category 1, a potential issue is how an eNB identifies and handles these low-cost devices efficiently. A possible method is to define a new category to identify low-cost MTC devices. 
Another potential issue is the compatible issue for these low-cost MTC devices presenting in legacy LTE systems. For example, a low-cost MTC device capable of only QPSK and it camps on a release 8 system. 

Another question is whether all of them have the same capability or could further have several classes. If there is only one kind of capability for low-cost MTC devices, it could result in simpler and cheaper solutions for vendors. But low-cost MTC devices include various possible applications (metering, tracking, health, security, etc.) and it seems possible to further cost down for varied application purposes. 
3. Conclusions

This contribution presents possible approaches for low-cost MTC devices as follows: 
· Single antenna port

· Half-duplex FDD

· A single bandwidth size
· Reduced or fixed MCS level(s)

· Reduced access procedures

Several potential issues are identified as follows: 

· How does an eNB identify and handle low-cost devices efficiently 

· The compatible issue while low-cost MTC devices present in legacy LTE systems
· Whether all of low-cost MTC devices have the same capability or have several classes
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