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Introduction
In RAN1 #80bis, it was agreed Rel-11 EPDCCH is a starting point for design of M-PDCCH for MTC UEs in normal coverage and coverage enhancement [1]. In this contribution, we share our considerations on M-PDCCH frequency allocation for Rel-13 MTC UEs.
M-PDCCH frequency allocation 
Rel-13 LC MTC UEs will support narrow bandwidth operations of 6 PRBs in both RF and baseband. Therefore, instead of receiving wideband PDCCH, such UEs can only receive M-PDCCH in one group of 6 PRB-pairs (i.e., narrow-band). Rel-13 LC MTC UEs should know in which narrow-band within the system bandwidth and in which PRB-pairs within the group of 6 PRB-pairs to receive M-PDCCH.
In RAN1#81, it was agreed as working assumption to support option 1 (M-PDCCH-scheduled PDSCH carrying the message) for Paging and the case of multiple MAC RARs in a narrowband [2]. This means a M-PDCCH common search space is likely to be defined for Rel-13 MTC UEs, which can be also used for the initialization of UE-specific M-PDCCH set.   
In RAN1#80, the agreement was made that multiple repetition levels in time domain are supported for M-PDCCH [2]. In order to provide higher frequency utilization efficiency, this agreement should be applicable to the M-PDCCH common search space. The narrow-band and MPDCCH-PRB-sets corresponding to an M-PDCCH common search space can be configured independently for each repetition level by system information (e.g. SIB2).
Proposal 1:
· The narrow-band and MPDCCH-PRB-sets of M-PDCCH common search space are configured independently for each repetition level by system information (e.g. SIB2).    
In Rel-11, UE-specific higher layer signalling can configure a UE with one or two EPDCCH-PRB-sets for EPDCCH monitoring. The PRB-pairs corresponding to an EPDCCH-PRB-set are indicated by higher layers as well. Since multiple repetition levels in time domain are supported for M-PDCCH, in order to provide flexibility for frequency utilization, the PRB-pairs corresponding to an EPDCCH-PRB-set should be configured independently for each repetition level, and only one narrow-band is configured for a UE by dedicated RRC signalling. 
Proposal 2:
· The narrow-band for M-PDCCH UE-specific search space is per UE configured by dedicated RRC signalling.
Proposal 3:
· The MPDCCH-PRB sets per repetition level can be either predefined or configured by dedicated RRC signalling for M-PDCCH UE-specific search space.
In Rel-11, both localized and distributed transmissions are supported for EPDCCH. Localised transmission can achieve frequency selection gain based on reliable CSI feedback. Distributed transmission can achieve frequency diversity gain when reliable CSI feedback is not available. However, Rel-13 MTC UEs only receive M-PDCCH within a 6PRB narrow-band, the frequency diversity gain may not provide any meaningful gain.
Proposal 4:
· Only localized transmission is used for M-PDCCH.
Conclusion
In this contribution, we have the following proposals:
Proposal 1:
· The narrow-band and MPDCCH-PRB-sets of M-PDCCH common search space are configured independently for each repetition level by system information (e.g. SIB2).
Proposal 2:
· The narrow-band for M-PDCCH UE-specific search space is per UE configured by dedicated RRC signalling.
Proposal 3:
· The MPDCCH-PRB sets per repetition level can be either predefined or configured by dedicated RRC signalling for M-PDCCH UE-specific search space.
Proposal 4:
· Only localized transmission is used for M-PDCCH.
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