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1
Introduction
At RAN1 #81 meeting, it was agreed that

· Within subframes for M-PDCCH transmission for UEs operating coverage enhancements, 

· Confirm working assumption with the following revised proposal

· The UE may assume the same precoder per antenna port applies at least on the same PRB for at least X subframes. 

· FFS: The UE may assume the same precoder per antenna port applies on a PRG for at least X subframes.

· FFS: Details on PRG size

· Companies are encouraged to evaluate potential performance benefits due to PRG, especially comparing with precoding diversity. Impact due to frequency offsets can also be considered

While at RAN1#80bis meeting, it was agreed that

· In a subframe, a maximum aggregation level equivalent of L=24 ECCE is introduced for LC/CE UEs
Based on the agreements, we give detailed solutions on the ECCE to EREG mapping for both normal coverage UEs and UEs need coverage enhancement. 
2
Discussion
For normal coverage UEs, both localized and distributed ECCE to EREG mapping are supported for M-PDCCH. The localized ECCE to EREG mapping is mainly for the cases where the reliable channel state information (PMI/CQI) can be obtained by eNB, then eNB can use beamforming to improve the link performance. For the cases where the accurate CSI cannot be obtained by eNB, the distributed ECCE to EREG mapping can be used, and the spatially diversity gain can be harvested by having each RE in an EREG being associated with one out of two antenna ports in an alternating manner, as specified in [1].  
For coverage enhanced UEs, since anyway the reliable CSI is not available, only distributed ECCE to EREG mapping can be supported. This reduces the UE complexity and the test efforts.  
Proposal 1: Both localized and distributed ECCE to EREG mapping are supported for normal coverage UEs. Only distributed mapping is supported for CE mode UEs. 
As was agreed, in a subframe, a maximum aggregation level equivalent of L=24 ECCE is introduced for LC/CE UEs. UEs in normal coverage needs to support AL=24 to make up the loss due to e.g., only 1Rx antenna. A PRB set size of 6PRBs can be correspondingly defined for M-PDCCH. For CE mode UEs, only AL=24 is supported to reduce the complexity of search space definition, the complexity of blind decoding and the time for M-PDCCH transmission [2].  
Proposal 2: Normal UEs support maximum AL=24, FFS on the definition of the supported set of aggregation levels. CE mode UEs only supports AL=24. 

For distributed mapping, It was specified that [1], 
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· EREGs numbered 
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 is the number of EREGs per ECCE, and 
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 is the number of ECCEs per resource-block pair. The physical resource-block pairs constituting EPDCCH set 
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For AL=24 with 
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 and is not an integer value. Therefore the PRB index for each EREG deduced from the current equation is not a valid value. To handle that, the equation can be simply modified by adding a floor operation [3], and EREGs numbered 
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 for distributed mapping. It is also observed that such modification does not impact ECCE to EREG mapping for 
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Proposal 3: For distributed mapping with PRB set size
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3
Conclusion
In this contribution, we discussed the ECCE to EREG mapping for both normal coverage UEs and UEs in CE mode. Based on our analysis, the following proposals are made,
Proposal 1: Both localized and distributed ECCE to EREG mapping are supported for normal coverage UEs. Only distributed mapping is supported for CE mode UEs.

Proposal 2: Normal UEs support maximum AL=24, FFS on the definition of the supported set of aggregation levels. CE mode UEs only supports AL=24. 

 Proposal 3: For distributed mapping with PRB set size
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