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1
Introduction
In Rel-11, an enhanced physical downlink control channel (e-PDCCH) will be introduced. In RAN1#67, DM-RS based e-PDCCH was agreed. In this contribution, we share our views on the usage of antenna port(s) for DM-RS based e-PDCCH.
2
Discussion
In RAN1#67, it was agreed that at least for localised transmission, and for distributed transmission where CRS is not used for demodulation of the enhanced control channel, the demodulation of the enhanced control channel is based on DMRS transmitted in the PRB(s) used for transmission of the enhanced control channel, where antenna ports 7-10 is/are used. It was later agreed that rank 1 e-PDCCH is supported, while rank-2 SU-MIMO is not supported for a single blind decoding attempt and rank 3 and rank 4 e-PDCCH is not supported for e-PDCCH. 
In RAN1#68bis, the issue of whether a single antenna port (AP) or more than one AP should be used for localized ePDCCH was discussed, and it was concluded that:
· FFS: Each UE uses a single AP per ePDCCH blind decoding attempt(s) within a PRB pair for localized transmission

In Rel-10, the concept of PRG is introduced, where a same precoding across two or more PRB pairs (depending on the system bandwidth) may be assumed by the UE for improved performance. Similar to the PRG concept, it should also be possible to employ two antenna ports for a localized e-PDCCH within a PRB pair. 

As an example, an e-PDCCH of aggregation level 1 can use both ports {7} and {9} for channel/interference estimation. This would improve channel/interference estimation and timing error estimation, especially given that e-PDCCH is narrowband and it may experience narrowband interference from neighboring cells.

Note that such enabling can be done on a per UE basis.

Depending on the number of eCCEs defined per PRB pair [1], if a UE uses two antenna ports for aggregation level 1, some eCCEs in the same PRB pair may be blocked from scheduling due to unavailability of a corresponding antenna port. However, this can be handled by eNB implementation. Alternatively, one may also consider enabling PRG within a PRB pair only for aggregation levels 2 and above.
3
Conclusions 

In this contribution, we discussed the usage of antenna port(s) for DM-RS based e-PDCCH and propose:
· Two antenna ports within a PRB pair can be enabled for a localized ePDCCH for a UE. 

· The enabling of two antenna ports for localized ePDCCH can be done on a per UE basis.
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