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1
Introduction
In this contribution, we discuss the issue of spatial diversity for ePDCCH in Rel-11.
2
Discussion
In RAN1#66bis, it was agreed as a working assumption that an enhanced physical downlink control channel (e-PDCCH) will be introduced in Rel-11. Both localized and distributed ePDCCH can be supported.
However, it remains an open issue on how to support distributed ePDCCH in Rel-11.

Generally speaking, there are two types of schemes:

· SFBC based

· Cycling of beams

Previous studies showed that the two types of schemes exhibit comparable performance. However, SFBC based approach requires delicate handling of pairing REs without a large gap in between the two REs. In particular, when CSI-RS is present, the following is specified in 36.211, Section 6.3.5:

If transmit diversity according to section 6.3.4.3 is used, resource elements in an OFDM symbol containing CSI-RS shall be used in the mapping above if and only if all of the following criteria are fulfilled:

-
there is an even number of resource elements for the OFDM symbol in each resource block assigned for transmission, and

-
the complex-valued symbols 
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 is an even number, can be mapped to resource elements 
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In other words, it is possible that some OFDM symbols may be completely skipped due to the presence of CSI-RS and the difficulty in pairing REs. 

On the other hand, the cycling of beams can be relatively easier defined, e.g., on a per PRB level if one antenna port is used, or on a fraction of PRB level (e.g., symbols, or slots) if two or more antenna ports are used within a PRB pair. The number of REs that can be utilized by this scheme can potentially larger than the SFBC case, hence potentially resulting in improved performance. 

Therefore, it seems preferable to consider beamforming cycling based approach for distributed ePDCCH transmissions.
3
Conclusions 

In this contribution, we discussed the issue of distributed ePDCCH transmissions. It is preferable to consider beamforming cycling based approach for distributed ePDCCH transmissions.
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