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1 Introduction
It was agreed in the last meeting that for normal coverage or small coverage enhancement (CE), M-PDCCH candidates can have different aggregation level L and FFS on other coverage enhancement cases. 
Agreement: 

· For coverage enhancement, an M-PDCCH candidate is composed by consecutive valid subframes
· For an M-PDCCH UE-specific search space for a UE at least in normal coverage/ small coverage enhancement
· M-PDCCH candidates with different L (aggregation level) is supported
· FFS: other coverage enhancement case(s)

It was undecided yet what small CE and other CE cases are. This contribution discusses the aggregation level support and ECCE setting based on the CE definition in [1]. 
2 Discussion on supporting AL<24
There was discussion on whether to use only the largest allowable aggregation level (i.e., AL=24 for 6PRBs) for CE especially for large CE. 
2.1 Blocking of non-CE MTC UEs

If only AL=24 is supported during M-PDCCH repetition, then UEs not requiring CE are completely blocked from being scheduling during the repetition time of any R>1 M-PDCCH. It may be possible for eNB to schedule such UEs with a mixture of low aggregation levels, and therefore have good multiplexing capability within a subframe, but the (sole) repetition UE will block any such possibility. Supporting AL<24 allows that when the MTC traffic in a cell increases, the eNB is able to adapt to the load to try to serve the traffic of MTC UEs not needing CE quickly, and then dedicate its M-PDCCH resources to repetition UEs sooner, whilst still being able to serve some repetition UEs in the meantime.

2.2 DL/UL grant restriction

M-PDCCH will be used to send UL grants to MTC UEs. If a repeated M-PDCCH always took the whole 6 PRB narrowband, then there would be some UL subframes which could not be utilized, in the case an UL transmission finished before a DL transmission. Instead, the eNB should use AL<24 for a repeated M-PDCCH transmission when it knows there would be such un-schedulable UL subframes. Once the UL resources have been allocated, a subsequent M-PDCCH transmission can be at AL=24 if possible.

2.3 PSD-boosting and frequency domain ICIC alternatives

To reduce MTC UE active time, there are alternatives to fixing M-PDCCH to the maximum AL. For example, PSD boosting within current limits set by RAN4 would still reduce UE active time, and be transparent to the UE, with no specification impacts. Frequency domain ICIC is also readily applicable to MTC systems due to the 6 PRB limitation. Operators can plan adjacent cells to permanently avoid or reduce intercell interference, or Rel-8 ICIC can be used to adjust neighboring cells configurations at an appropriate timescale. The reduction of interference will reduce the number of repetitions needed for cell-edge MTC UEs, and hence their active time.

2.4 Difference in maximum AL in TDD
Numbers of EREGs per ECCE in normal subframe and special subframe of special subframe configurations {1, 2, 6, 7, 9} are 4 and 8 [2], respectively, so the maximum AL within 6PRBs is 24 and 12, respectively. Therefore, for TDD special subframe configurations 1, 2, 6, 7 and 9, if the consecutive subframes for an M-PDCCH candidate crosses both normal and special subframes, it is impossible to always use AL=24 unless special subframe is not defined as valid subframe for M-PDCCH. It was agreed the AL is the same and the ECCE indices are the same within R subframes for an M-PDCCH candidate with {L, R} [3]. If special subframe is valid, the max AL=12 will be used for both normal and special subframes, and there is the other candidate of AL=12 in normal subframe available for UEs in normal coverage. 
Fixing M-PDCCH at all times to the highest AL is not necessary, and in summary, we make the following proposal:
Proposal 1: M-PDCCH candidates with different L (aggregation level) are supported for large CE. The AL(s) monitored by UE(s) is up to eNB configuration. 
2.5 AL and ECCE indices setting

The agreement that “M-PDCCH candidates with different L (aggregation level) is supported” implies M-PDCCH does not always use a specific AL. However, which ALs or how many ALs are assumed by UEs to decode the candidates is still not clear yet. At least for large CE, eNB can configure which ALs UE will assume to decode M-PDCCH, for example, AL=12 and/or AL=24. Even for normal coverage or small coverage enhancement, eNB may also configure only some ALs to be monitored for the sake of power consumption as discussed in [4]; otherwise, UE would need to monitor all possible ALs.
In addition, ECCE indices or the starting index can also be configured by eNB according to the rules that is used for EPDCCH [5] if the aggregation level is less than the total resources within 6PRBs in a subframe. For example, if there is 24 ECCEs in total but the configured AL for UE to monitor M-PDCCH is 12, eNB configures the first or the second 12 ECCEs to reduce the amount of decoding attempts. As a special case of AL=16 configured only in subframes of 24 ECCEs, following the rules of setting the starting ECCE used for EPDCCH the first 16 ECCEs will always be used but the subsequent 8 ECCEs will never be used for the candidates of AL=16. In order to mitigate inter-cell interference in such a case, eNB can configure the candidates with different ECCE indices. For example, one candidate has 16 ECCEs from ECCE 0 to 15, and another from ECCE 16 to ECCE 23 and then cyclically from ECCE 0 to ECCE 7. 
Proposal 2: M-PDCCH candidate construction by cyclically setting the ECCE indices can be considered. 
3 Conclusions

The reasons of supporting AL<24 are analyzed in this contribution, where the aggregation level and ECCE setting for M-PDCCH candidates is also discussed and the following proposals are given: 
Proposal 1: M-PDCCH candidates with different L (aggregation level) are supported for large CE. The AL(s) monitored by UE(s) is up to eNB configuration. 
Proposal 2: M-PDCCH candidate construction by cyclically setting the ECCE indices can be considered. 
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