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1. Introduction
In current SI of low-cost MTC, bandwidth reduction is one of solutions for low-cost MTC [1]-[3]. The following options have been considered and evaluated, which allow the bandwidth reduction on the DL and UL to be considered separately.
· DL

· Option DL-1: Reduced bandwidth for both RF and baseband
· Option DL-2: Reduced bandwidth for baseband only for both data channel and control channels
· Option DL-3: Reduced bandwidth for data channel in baseband only, while the control channels are still allowed to use the carrier bandwidth
· UL

· Option UL-1: Reduced bandwidth for both RF and baseband

· Option UL-2: No bandwidth reduction

· This option does not have any impact on coverage, power consumption, specifications, performance, and UE cost.
This contribution discusses our view on design guideline of downlink control channels for bandwidth-reduced low-cost MTC UEs.  
2. Discussion on guideline of downlink control channels for bandwidth reduced approaches
Machine Type Communication (MTC) is important for operators and has a huge potential from the operator perspective. It is efficient for operators to be able to serve MTC UE using already deployed radio access technology. One potential solution to avoid any specification impact is to introduce a low bandwidth carrier (same as the bandwidth supported by MTC UEs), and all MTC UEs are served by this carrier [2]. This potential solution has been concluded as follows: 

· Inefficient use of the spectrum if there is guard band between carriers. New carrier type may be able to improve the efficiency if it is defined in a way that the guard band is not needed, but it may not be accessible to Rel-8/9/10 UEs.

· If the eNB and/or the non-MTC UEs do not support carrier aggregation, there can be UE and system performance degradation due to less bandwidth per carrier and loss of trunking efficiency.
Certain specification impact seems to be unavoidable to support the MTC UEs with reduced bandwidth in a carrier with larger bandwidth. Additional changes to specifications could be on downlink control channels, i.e. PCFICH/PHICH/PDCCH for option DL-1 and option DL-2. 
According to current RAN1 discussion in Rel-11, ePDCCH is a new downlink control channel and it is possible to use it for low-cost MTC. However, a low-cost MTC is a simplified UE category (class) as compared to the lowest LTE category 1. New design in ePDCCH could have many possible solutions, but low-cost MTC might not be able to make use of ePDCCH in a high efficient way. Besides, operators highly expect that their current deployed systems could be upgraded to support low-cost MTC directly. As a consequence we would like to propose a design guideline for downlink control channels: 
Proposal: Downlink control channels for bandwidth-reduced low-cost MTC operations should be designed based on legacy control channels rather than new control channel (e.g. ePDCCH).  
3. Conclusions

This contribution presents design guideline of downlink control channels for bandwidth-reduced low-cost MTC UEs.  The following proposal could be captured into the section “6.2.2.4 Impact on specification” in Technical Report of low-cost MTC. 
Proposal: Downlink control channels for bandwidth-reduced low-cost MTC operations should be designed based on legacy control channels rather than new control channel (e.g. ePDCCH).  
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