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Introduction
This document proposes "M-frame" concept, where contiguous subframes for a physical downlink control channel for MTC ("MPDCCH") and contiguous subframes for a physical downlink shared channel for MTC ("MPDSCH) are time-multiplexed. If an MTC-UE is not assigned in MPDCCH, it is required to be awake only during the MPDCCH subframes. As the starting point number, 28 contiguous subframes for control and 72 contiguous subframes for data are proposed.
Discussion
[bookmark: OLE_LINK258][bookmark: OLE_LINK259]In a subframe not all REs in 6 PRBs are fully utilized by MPDCCHs, it is difficult to use these REs for PDSCH. Instead, these REs should be used for other MPDCCHs. When the subframes used for MPDCCH are aligned among MTC UEs, power and RE resource sharing among MPDCCHs are more easily achieved. By having the alignment among UEs, the scheduling of different PRB assignment among UEs and different repetition length are also simplified. Therefore, we propose following.
Proposal 1: The subframes used for control (MPDCCHs) are aligned among UEs who share the same 6 PRBs hopping pattern.
From UE power consumption perspective, the subframes used for MPDCCH is better to be concentrated together in time. This can reduce UE’s power consumption required for pre-wake up and post-wake up, which requires some subframes.  After the subframes used for MPDCCH (= control region) and nothing is scheduled for data, UE can take a sleep for battery saving. Therefore, we propose following.
Proposal 2: The subframes used for MPDCCH is better to be concentrated together in time.

Based on proposal 1 and proposal 2, we propose a long-term frame structure, where we call "M-frame" in this contribution. 
Fig 1 shows FDD case of two M-frames, each consisting of 100 subframes for illustration purposes. 28 subframes are for control and 72 subframes are for data. Current numbers 100, 28, 72 subframes are determined by following. In order to get sufficient coverage enhancement gain and reduce repetition times, we propose symbol-level combining cross multiple subframes including other enhancements like CDM and system bandwidth level hopping. Downlink evaluation is in [2] and uplink evaluation is in [3][4]. Here, 8 subframes could be symbol combined and 1 subframe is used for retuning. Then using 9 subframes (8+1) as one unit of hopping, 8 hopping groups are realized within 72 (=9x8) subframes, in which 64 subframes are used for actual data. 100 is something nice round number. Then the remaining 28 subframes are used for control regions. What is the reasonable number needs some more discussion.


Fig.1 "M-frame"
Some properties are described as following.
· It is FFS whether M-frame timing is aligned among all MTC/CE UEs in a cell. 
· Control region is not necessary to be received always by MTC/CE UE. Additional DRX would be further used. Half duplex UE would not receive control regions when UE has uplink in the subframes corresponding to downlink control regions.
· Multiple M-frames are used when the number of repetitions is not sufficient to transmit a packet within a M-frame. Only a part of control or data region is used when the number of the repetition is small.
· [bookmark: _GoBack]The subframes used for M-frame may not be continuous. Some subframes may not be used for MTC depending on the configuration.
· Whether the specification requires the term M-frame is FFS. M-frame way of the operation may be realized purely based on the eNB operation implementation. On the other hand, for the discussion, we think to have such concept would be useful for mutual understandings.

Conclusion
We propose to introduce "M-frame" concept at least for the discussion. MPDCCHs are located within certain subframes concentrated in time. As the starting point of the discussion, we propose M-frame length is 100, control region size is 28 subframes and data region size is 72 subframes. In addition to "M-frame" concept, following are proposed.
Proposal 1: The subframes used for control (MPDCCHs) are aligned among UEs who share the same 6 PRBs hopping pattern.
Proposal 2: The subframes used for MPDCCH is better to be concentrated together in time.
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