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Discussion
1  Introduction
Study on Provisioning of low-cost MTC UEs based on LTE was agreed in RAN#53 [1]. The motivation of the SI is to investigate and evaluate solutions on the low-cost MTC devices based on LTE which can be compared with those of GSM/GPRS terminals. In the initial phase of this work, it is necessary to identify the requirements and targets as the guide of the forthcoming solution development work. 
· Support data rates equivalent to that supported by [R’99 E-GPRS] with an EGPRS multi-slot class device [2 downlink timeslots (118.4 Kbps), 1 uplink timeslots (59.2 Kbps), and a maximum of 3 active timeslots]. This does not preclude the support of higher data rates provided the cost targets are not compromised. 

· Enable significantly improved spectrum efficiency for low data rate MTC traffic compared to that achieved for R99 GSM/EGPRS terminals in GSM/EGPRS networks today, and ideally comparable with that of LTE. Optimizations for low-cost MTC UEs should minimize impact on the spectrum efficiency achievable for other terminals in LTE Release 8-10 networks.

· Ensure that service coverage is not worse than GSM/GPRS, at least comparable and preferably improved beyond what is possible for providing MTC services over GPRS/GSM today (assuming deployment in the same spectrum bands). The same defined LTE cell coverage footprint as engineered for “normal LTE UEs” should apply for low-cost MTC UEs.

· Ensure that overall power consumption is no worse than existing GSM/GPRS based MTC devices.

· Ensure good radio frequency coexistence with legacy (Release 8-10) LTE radio interface and networks.

· Target operation of low-cost MTC UEs and legacy LTE UE on the same carrier.

· Re-use the existing LTE/SAE network architecture.
In this contribution, we provide our views on the areas for simplifying the LTE devices for MTC.
2  Discussion
Limited mobility in [2] as a proposal for low cost MTC device is widely used, such as surveillance device, automat etc., which dispenses with frequent movement, or simply move in certain range (e.g., in a cell). In this case which has comparative invariable channel condition, we should consider simplifying sounding signal transmission and reference signal measurement.
Considering of the second scenario starts from time-tolerant, namely, UEs would access network for communicating periodically, also have no need of high accuracy real-time. MTC UEs in this scenario can suffer certain delay, therefore, simplification of uplink synchronization procedure and longering period of sounding reference signal, reference signal measurement and CQI feedback should be taken into account.
Analysis of reducing the cost of LTE devices for MTC will focus on some areas in the following subsection.
· Low peak data rate

To achieve the high peak data rate requirement for LTE system advanced techniques, such as single-user multiple-input multiple-output (SU-MIMO), multiple-user multiple-input multiple-output (MU-MIMO), adaptive modulation, HARQ, beamforming, CoMP etc. in Release 11. All these techniques require complicated channel estimation schemes and estimation results report procedures. However, due to the small data transmissions feature, each transmission of a MTC device may only carry a small amount of data. Therefore, high peak data rate transmission scheme may not be necessary for MTC devices. Instead, reduced techniques should be taken into the design consideration, for instance, lower bandwidth support and reducing the number of carriers.

· Power consumption

The lack of unfailing supply of energy is always limiting the performance of MTC devices. Sometimes, MTC devices may be deployed to certain danger zones or placed not easily reached. As a result, the battery in an MTC device should be utilized for as long time as possible.

In addition to improve the capacity of battery, some superfluous designs are another constraint in Machine Type Communications. Since a transceiver is an additional component of MTC device and complex processor hardware for communications, complicated transmission algorithms should not be feasible in MTC.

According to this discussion, we found achievement of those requirements have some a kind of contradictory elements or solutions, especially between performances and power consumption. As a consequence, we propose it should trade off between performances and cost consumption based on all of requirement.
· Average spectral efficiency

In LTE system, efficient spectral availability stems from reducing the spectrum occupied by each channel, the obvious improved techniques are OFDM and MIMO, by means of time, frequency and spatial domains, enhancing spectral efficiency. Besides MIMO, may not be considered for lost-cost design, other factors can still guarantee average spectral efficiency for MTC UE in LTE networks is not worse than that achieved for R99 GSM/EGPRS terminals in GSM/EGPRS networks today.
· Service coverage

It is defined as a requirement that service coverage footprint of LTE MTC device is not any worse than service coverage footprint of GSM/EGPRS MTC device. At fisrt as a reference system of GSM/GPRS, the service coverage of the MTC devices shall be clearly stated. Some analysis methods for the performance of service coverage should be developed to evaluate the impact of service coverage with some designs for lost-cost. 
3 Conclusions
Proposal : The SI should initially estimate the impact of different factors for the low-cost LTE MTC UE, analyse the influence of standard change for these factors and prioritize on the factors with mimimal standard change required.
Proposal2: The solutioins for the low cost MTC devices should trade off between performance and influence of standard change required based on all SI requirements
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