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1 Introduction

In RAN1 #81 meeting, the following agreements were concluded for M-PDCCH [1]:
Agreements:
· A starting subframe of an M-PDCCH UE-specific search space is configured at least for enhanced coverage
· FFS details of configuration 
· FFS whether configuration is implicit or explicit
· FFS whether configuration is UE-specific or cell-specific
· For an M-PDCCH candidate with {L, R}
· L: ECCE aggregation level, R: number of repetitions
· The L is the same within R subframes
· The ECCE indices are same within R subframes
· For an M-PDCCH UE-specific search space
· Multiple M-PDCCH candidates with the same {L, R} can be configured. 
· M-PDCCH candidates with different R can be configured for enhanced coverage.
In this contribution, we give our considerations on configuring the set of M-PDCCH decoding candidates taking the combinations of repetition level and aggregation level into account.
2 Configurable parameters and combination related to M-PDCCH blind detection 

As analyzed in our accompanied contribution [2], an M-PDCCH decoding candidate can be determined based on ECCE aggregation level, repetition number, starting ECCE index and starting subframe index. 

A set of M-PDCCH decoding candidates can be determined by an eNB to construct a UE-specific search space for an MTC UE. It would be reasonable that the maximum number of M-PDCCH blind detection is adjustable (but still limited) so as to adapt different coverage enhancement requirements and support flexible resource multiplexing. Thus, it is preferred the eNB can configure the set of M-PDCCH decoding candidates. The eNB can configure the set of M-PDCCH decoding candidates for an MTC UE based on the UE’s coverage enhancement requirement, network load and UE’s multiplexing circumstances, etc.
In RAN1 #80bis meeting, it was agreed that:

A set of possible combinations of {ECCE aggregation level, number of repetition} is defined in the spec
A subset of the above set of combinations can be semi-statically configured for constructing a UE-specific search space for ‘Physical downlink control channel for MTC’ by higher-layer signaling”

Further, “A starting subframe of an M-PDCCH UE-specific search space is configured at least for enhanced coverage ” was agreed in RAN1 #81 meeting [1]. As a result, possible starting subframes, which related to M-PDCCH decoding candidates, shall be determined
The ECCE aggregation level can be regarded as the dimension of frequency domain, and the repetition number can be regarded as the dimension of time domain. Thus, ECCE aggregation level and repetition number are of dual relationship. Thus, for UE operating CE, since the starting subframe of M-PDCCH repetition in time domain can be configured, the starting ECCE index of M-PDCCH in frequency domain can similarly be configured to let eNB flexibly adjust the number of M-PDCCH blind detection and make efficient resource multiplexing. Thus, we propose a set of possible starting ECCE indices, which related to M-PDCCH decoding candidates, should be also defined to construct UE-specific search space. 

Proposal 1: For UE operating CE, a set of possible starting ECCE indices should be defined to construct M-PDCCH decoding candidates and form UE-specific search space.

3 How to configure parameters and combination related to M-PDCCH blind detection 

As analyzed in [2], for UE in large coverage enhancement, power consumption may be more critical due to an attempt of M-PDCCH decoding at the cost of processing on massive repetition subframes. Therefore, the maximum number of UE blind decoding M-PDCCH in large coverage enhancement should be lower than that of in moderate or low coverage enhancement. For UE in low coverage enhancement, the maximum number of UE blind decoding M-PDCCH can be large considering eNB’s scheduling flexibility is more important.

Therefore, we propose the maximum number of UE blind decodes for M-PDCCH should be individually specified for each M-PDCCH repetition level to make reasonable tradeoff between UE’s detection power consumption and eNB’s scheduling flexibility. 

Proposal 2: The maximum number of UE blind decodes for M-PDCCH should be individually specified for each M-PDCCH repetition level.

In view of the set of M-PDCCH decoding candidates is used to construct UE-specific search space, the eNB should configure the set of M-PDCCH decoding candidates by dedicated signaling. RRC dedicated signaling may be sufficient due to the very slow channel fluctuation considering the assumption since Rel-11 of MTC UEs exhibiting low (or no) mobility assumption. The RRC signaling should include the configuration of the following three subsets to construct the set of M-PDCCH decoding candidates:

· A subset of possible combinations of {ECCE aggregation level, number of repetition}
· A subset of possible starting ECCE indices

· A subset of possible starting subframes

The configuration of these three subsets can be by separate indication per parameter or combined indication of all three parameters together. RAN1 needs to discuss if there should be any relationship between these three sets, and request appropriate RRC signaling from RAN2.  
For the UE-specific EPDCCH initialization, the EPDCCH initialization configuration can also include the initial configuration on the set of M-PDCCH decoding candidates. 
Proposal 3: RRC dedicated signaling is suitable to configure the set of M-PDCCH decoding candidates.

Proposal 4: The EPDCCH initialization configuration can include the initial configuration on the set of M-PDCCH decoding candidates.
4 Conclusions
In this contribution, we give our considerations on configuring the set of M-PDCCH decoding candidates taking the combinations of repetition level and aggregation level into account. Moreover, the following proposals are given:

Proposal 1: For UE operating CE, a set of possible starting ECCE indices should be defined to construct M-PDCCH decoding candidates and form UE-specific search space.
Proposal 2: The maximum number of UE blind decodes for M-PDCCH should be individually specified for each M-PDCCH repetition level.
Proposal 3: RRC dedicated signaling is suitable to configure the set of M-PDCCH decoding candidates.
Proposal 4: The EPDCCH initialization configuration can include the initial configuration on the set of M-PDCCH decoding candidates.
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