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1. Introduction

A remaining issue to finalize ePDCCH design in Rel-11 is defining the start-symbol used when demodulating ePDCCH. In this contribution we give our view on this remaining open issue. 
2. Start symbol assumption

One of the main use-cases for ePDCCH in release 11 is to improve scheduling support for UEs in cell range expansion zone with large cell selection bias. For these UEs, reception of PCFICH is not reliable since they are heavily interfered by CRS and legacy control signaling from an interfering cell. For these users it is obvious that a start-symbol for ePDCCH must be given by other means. The most straightforward way is to include it in the RRC configuration of the ePDCCH set. Furthermore, since ePDCCH should also be supported on NCT, it should be possible to configure start symbol zero for the ePDCCH. 

To avoid frequent reconfigurations of this ePDCCH start symbol when the UE moves in and out of the coverage of the low power node, it should be possible to assign different ePDCCH sets different ePDCCH start symbols, to allow for the network to somewhat more dynamically choose the ePDCCH start symbol for the UE. With this functionality in place, it can also be used to support dynamic point selection for ePDCCH transmission where each ePDCCH set is associated with transmission from a particular transmission point, which may use a different size of the legacy control region (e.g. depending on the legacy traffic load of that node).

 Hence, we propose the following:


Proposal 1: The ePDCCH starting symbol in the subframe is configured by RRC. Each ePDCCH set has an individual ePDCCH start symbol configuration and the value range is 0, 1, 2, 3 and 4 

The other main use-cases in Release 11 for ePDCCH are scenarios where interference is less of a problem but ePDCCH is introduced to provide additional control channel capacity. Examples are the CoMP scenario 4 and for larger antenna systems where beamforming gain can efficiently be utilized. In these cases may the PCFICH detection performance be satisfactory. An option for this case is to also support an additional configuration to follow the signaled CFI in the PCFICH. This would in situations where PCFICH is deemed reliable improve spectral efficiency if the CFI changes in the cell, but it would imply a larger complexity. The benefit of this feature would need to be assessed through simulations. Due to the limited time-frame in release 11 it is proposed to move such optimizations to later releases. 


Proposal 2: The ePDCCH starting symbol in the subframe is not dependent on PCFICH in Release 11.

3. Conclusion

In this contribution we present our view on remaining open issues on ePDCCH start symbol. Based on the need for reliable start-symbol information in all use-cases and the limited time left for release 11 we propose the following: 

Proposal 1: The ePDCCH starting symbol in the subframe is configured by RRC. Each ePDCCH set has an individual ePDCCH start symbol configuration and the value range is 0, 1, 2, 3 and 4 

Proposal 2: The ePDCCH starting symbol in the subframe is not dependent on PCFICH in Release 11.
