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1 Introduction 
At RAN1#66bis meeting, several contributions [1-6] discussed the search space design of ePDCCH. In this contribution, we provide our views on this topic.
2 Search space for ePDCCH
2.1   Common search space

In Rel-10, DCI for system information, random access control, paging and group power control commands are transmitted in the common search space of the PDCCH. The Rel-11 UEs that are scheduled by ePDCCH still need to acquire the common search space information. Considering the co-existence of legacy PDCCH and ePDCCH, two ways could be considered to transmit the common search space information to the advanced UEs scheduled by ePDCCH:  
· Alt-1: The common search space  information for all UEs (including legacy UEs and advanced UEs) is derived from legacy PDCCH. In the case of a single carrier, the legacy PDCCH would be on the same carrier. In the case of the new carrier type, the legacy PDCCH could be on a different carrier.  In both cases, the common signalling would not be able to benefit from beamforming, and  frequency-domain ICIC would not be available for the common search space except by CA-based ICIC with cross-carrier scheduling. Also, it should be borne in mind that the scheduling capacity of common search space is limited.  
· Alt-2: The UEs scheduled by ePDCCH acquire the common search space information from ePDCCH; other UEs from legacy PDCCH. Potential gain of frequency-domain ICIC may also be available for the common search space transmissions in this case, at the expense of more overhead from the duplicated common information transmission.
On balance, we propose that the common search space remains entirely on the legacy PDCCH. 
Proposal 1:  Common search space is not supported by ePDCCH – i.e. the search space of the ePDCCH is entirely UE-specific
2.2   UE-specific search space
In contrast to relay backhaul transmission where only R-PDCCH can be detected, there would be two UE-specific search spaces which are located in legacy PDCCH and ePDCCH for control capacity extension. Obviously, legacy UEs would be scheduled in the Rel-10 PDCCH region whereas Rel-11 UEs would expect both of the UE-specific search spaces. Due to the limited processing capability of UEs, the total number of blind decodes should be shared between the legacy and ePDCCHs.  Signalling should therefore be introduced for Rel-11 UEs to configure the split between the ePDCCH and legacy PDCCH search spaces. This could allow a configurable split, between the whole UE-specific search space being on the ePDCCH and the whole UE-specific search space being on the legacy PDCCH. 
Proposal 2:  Higher-layer signaling should be provided to configure the split of the UE-specific search space between PDCCH and ePDCCH.
3 Conclusions

We have discussed the search space design of ePDCCH. We make the following proposals:

Proposal 1:  Common search space is not supported by ePDCCH – i.e. the search space of the ePDCCH is entirely UE-specific

Proposal 2:  Higher-layer signaling should be provided to configure the split of the UE-specific search space between PDCCH and ePDCCH.
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