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Discussion/Decision
1
Introduction
It has been agreed that the M-PDCCH can be transmitted over 6 PRB at least in the enhanced coverage mode of operation in order to allow a larger ECCE aggregation level within 6 PRBs which may reduce the required number of repetitions. However, it is still FFS which mode of operation should be supported as following conclusion has been made in RAN1 #81 [1].

Conclusion:

· FFS whether localized or distributed or both needs to be supported for M-PDCCH

· To cover all possible aggregation levels

· FFS how to construct L=24 ECCEs

In this contribution, we will further discuss on the required mode of operation for M-PDCCH.

2
Localized vs. Distributed M-PDCCH
In [2], we have shown the evaluation results of localized and distributed M-PDCCH with 6 PRB transmission for enhanced coverage cases. From the results, we have observed that the localized M-PDCCH performs even better than distributed M-PDCCH in many cases since:

·  The frequency diversity gain is similar between localized and distributed M-PDCCH within 6 PRBs.

·  DM-RS power is 3dB higher with localized M-PDCCH, which improves channel estimation performance.
On the other hand, supporting distributed M-PDCCH for 6PRB configuration has a couple of drawbacks as following:
·  additional specification impact for eCCE-to-eREG mapping within 6 PRBs

·  higher UE implementation complexity and test cases
·  non-backward compatible if the resources are overlapped with legacy EPDCCH

Based on the observations of the performance evaluations and discussions above, no benefit from introducing 6 PRB based distributed M-PDCCH while requiring unnecessary burdens including specification impacts, higher implementation complexity, increased test cases, and so on.

Proposal-1: 6PRB based distributed M-PDCCH is not introduced for Rel-13 low-complexity UE.

Assuming that the 6 PRB based M-PDCCH is only used for enhanced coverage mode of operation, the localized EPDCCH only needs to be supported for 6 PRB based M-PDCCH resource set. Since the EREG and ECCE are all defined within each PRB-pair for localized EPDCCH, the localized M-PDCCH resource set with 6 PRBs can be defined without any additional specification impact in terms of ECCE-to-EREG mapping definition. Furthermore, the additional specification impact for M-PDCCH candidate definition with L=24 is anyhow required for any options to introduce equivalent L=24. Therefore, the specification impact of adding 6 PRB-based localized M-PDCCH resource set seems to be reasonable. 
Proposal-2: an M-PDCCH resource set for 6 PRBs are introduced 
3
Conclusion
In this contribution, we discussed on the required mode of operation of M-PDCCH. From the discussions and observations, we propose followings: 
Proposal-1: 6PRB based distributed M-PDCCH is not introduced for Rel-13 low-complexity UE.

Proposal-2: an M-PDCCH resource set for 6 PRBs are introduced
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