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1 Introduction
The WI on “Low cost & Enhanced Coverage MTC UE for LTE” was approved in RAN#60 and one of the objectives is to achieve overall 15dB coverage improvement for FDD with respect to normal UE [1]. 
For PDCCH coverage improvement, repetition method with multiple levels was agreed in RAN#62 as shown below [2].

“For UE-specific search space, (E)PDCCH is supported with repetition and multiple levels to schedule PDSCH. Starting sub-frames for (E)PDCCH will be limited to a subset.”
In this document we will discuss about power consumption issue in monitoring PDCCH of an enhanced coverage MTC UE.
2 Discussion 
In order to improve the coverage of PDCCH by 13.6 dB with repetition method, the same PDCCH would be repeatedly transmitted in multiple subframes as shown in Figure 1. The number of PDCCH repetitions could be 75 [3] or 80 [4] or more. 
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Figure 1: PDCCH repetition for enhanced coverage MTC UE 

Assuming an MTC UE knows the starting subframe and the number of repetitions; it could process PDCCHs in the repetition period of for example 80 subframes to detect DCI addressed to it. The process might include the following steps.

· Demodulation
· Cyclically shifting and de-interleaving

· Descrambling

· Buffer PDCCH symbols.
· Soft combining PDCCH symbols.
· Blind decoding
Processing a PDCCH bundle in large number of subframes is a long operation that would consume a non-negligible amount of power as well as buffering resources. This process is necessary for obtaining control information. However an MTC UE may not decode successfully any PDCCH because the PDCCH bundle may not be intended for it. In this case the PDCCH processing is useless and the power consumption is wasted.  

Observation: A non-negligible amount of power is wasted when an MTC UE attempts to monitor a PDCCH bundle that is not addressed to it.
For conserving processing power hence saving battery power, an MTC UE should avoid processing PDCCH bundles that are useless i.e. not intended for it. It should process only PDCCH bundles that carry DCI addressed to it and should ignore others. This power-saving operation could be done if an MTC UE knows when its PDCCH bundle will be transmitted.
Proposal: For saving battery power an MTC UE should be informed whether a PDCCH bundle transmission is addressed to it or not so that it could monitor only its PDCCH bundle and could ignore others. A possible solution to send this information to an MTC UE is proposed in [5].
3 Conclusions
In this contribution we have discussed about a possible wastage of power consumption in monitoring PDCCH bundles of an enhanced coverage MTC UE and how to avoid it to save battery power. The observation and proposal are summarized below.     
Observation: A non-negligible amount of power is wasted when an MTC UE attempts to monitor a PDCCH bundle that is not addressed to it.

Proposal: For saving battery power an MTC UE should be informed whether a PDCCH bundle transmission is addressed to it or not so that it could monitor only its PDCCH bundle and could ignore others. A solution to send this information to an MTC UE is proposed in [5].
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