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1. Overall Description:

RAN1 is currently conducting studies under the “Study on provision of low-cost MTC UEs based on LTE” Work Item described in [1,2]. The Work Item objectives include the following: 
· Provide a relative LTE coverage improvement – corresponding to 15dB for FDD – for the UE category/type defined above and other UEs operating delay tolerant MTC applications with respect to their respective nominal coverage. 

· Specify the following techniques (which shall be applicable for both FDD and TDD) to achieve this:

· Simplification of PHICH and PCFICH functionality or alternative mechanism to PHICH and PCFICH functionality so that coverage limited UE is not constrained by PHICH and PCFICH physical channels

· A mechanism(s) to support scalability of spectral efficiency impact for coverage improvement by identifying UE requiring additional coverage improvement and informing eNB the amount of coverage the UE requires.

· Repetition/TTI bundling and extension to PSD boosting for applicable channels/signals identified during study phase.

· A relaxed requirement for “probability of missed detection” for PRACH.

· When defining the detailed solutions for the above coverage enhancement techniques, relative spectral efficiency impact and cost/power consumption impact should be taken into account, and divergence of solutions between the new UE category/type and other UEs (mentioned above) should be minimised where possible.

Currently, bundled transmissions with extended duration have been considered for both DL and UL channels in order to provide 15 dB coverage improvements. For these coverage limited devices, the following factors can impact their power consumption:

· Extended search time to detect PSS/SSS

· Bundled transmission of UL data and control at maximum power

· Reception of bundled DL data and control

So far, the power consumption impact of long TTI bundling has not been studied by RAN1, and need to be carefully studied for the battery operated devices. 
2. Actions:

RAN1 asks RAN2 to consider the power consumption impact and possible power reduction techniques for coverage limited MTC with extended TTI bundling.
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