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Introduction

In RAN1#80, the following is agreed to minimize the power consumption. 

Agreements:
· Consider simplified channel feedback for MTC power savings at least for coverage enhanced MTC UEs
· No support of periodic CSI measurement and feedback for UEs in need of large coverage enhancement

As mentioned in WID [1], it is generally preferable to reduce TX and RX time. This is important particularly in coverage enhancement mode where the number of repetition needs to be minimized and the number of monitoring subframes should be also minimized. 

Since it is agreed in RAN#66 to study extended DRX and also power saving mode is supported already for long-term deep-sleep MTC UEs, in our view, the focus on power saving under Rel-13 MTC WI should be on RRC_Connected mode operation. More specifically, as mentioned in WID, we consider that the reduction of the number of repetition subframes and monitoring subframes should be minimized. Furthermore, some relaxation of measurements, periodic reporting should be also considered. 
Discussion
Potential power consumption reduction techniques
Regarding coverage enhancement which requires heavy repetition, power consumption will be significantly affected by the design of coverage enhancements. According to agreements in RAN1#78bis meeting, the downlink control channel for MTC UE will be transmitted only over the 6 RB, not be transmitted over legacy control region, and be based on PDCCH or EPDCCH if applicable. If we assume the same design between low cost and coverage enhancement for MTC, it would be desirable to use available resource as much as possible in transmit instance to reduce the reception time in coverage enhancement mode. For example, assuming that the downlink control channel for MTC would be based on EPDCCH, we can consider EPDCCH transmission over full 6 RB to reduce the number of subframes to be used for repetitions. Then, UE can reduce the number of subframes to receive the EPDCCH and may result in power consumption reduction. In addition, if we consider the downlink control channel conveying the DCI with reduced size, we can also get the UE power saving by the reduced number of subframes to be used for the downlink control channel because of improved performance of the downlink control channel.
In LTE system, the DRX mechanism has been adopted for UE power consumption reduction. Then, the number of monitoring subframes may be reduced by utilizing the current DRX mechanism. For example, network may give restrictions on the subframes to be monitored by UE. Then, UE can monitor only subset of subframes during the on duration of the DRX cycle and get the reduced power consumption. Furthermore, if TDM among UEs are used, further restriction on monitoring subframes in active state can be considered. In addition, we can consider multi-subframe scheduling operation, which may also reduce the number of the monitoring subframes by UE. Hence, it may be helpful for UE to reduce power consumption.
Finally, it would be helpful to relax requirements for measurements in power consumption perspective. For example, the longer measurement periodicity and/or the reduced number of cells to measure may be beneficial for UE for power saving. On the other hand, low cost MTC UE may not be required to perform inter-RAT measurement since it probably supports only single RAT.

Overall, to minimize the power consumption, we propose to minimize the number of monitoring subframes. Thus, a UE-specific configuration of a set of subframes for downlink and uplink transmission for the given UE can be considered. 

Proposal 1: UE-specific configuration of subset of subframes for downlink repetition can be considered to minimize the monitoring subframe set. 
Conclusions
We briefly discussed mechanisms of power consumption reduction. To minimize number of reception TTIs, UE-specific configuration to indicate a subset of subframes for downlink monitoring can be considered. 
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