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1. Introduction
In RAN1#66bis, motivation for introducing enhanced Physical Downlink Control Channel (ePDCCH) was clarified as follows.
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In this contribution, we discuss the search space design for ePDCCH from the viewpoint of broadcast of control information.
2. Discussion
A Rel-10 UE monitors the PDCCH with P-RNTI, SI-RNTI, etc in the common search space (CSS), so that the legacy PDCCH transports an indication of PDSCH and paging information or system information. 

So far, some companies have proposed that a CSS be assigned in ePDCCH region as well [1]
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[2]. Conversely, other companies have proposed keeping the common search space on the Rel-10 PDCCH region [3]. Whether or not control information broadcast is transmitted via ePDCCH has impact on the ePDCCH design.

To be more precise, if the control signals in Rel-10 CSS, e.g. indication of paging/system information, are assigned in the ePDCCH region and multiple UEs can decode them in one subframe, their transmission can benefit from the ICIC effect and coverage improvement. However, this enhancement requires ePDCCH transmission to be as robust as legacy PDCCH. Therefore, antenna and/or frequency diversity gain for ePDCCH becomes necessary. Furthermore, overhead will increase due to duplication between PDCCH and ePDCCH, since Rel-10 UEs monitoring the CSS in legacy PDCCH region may still exist in Rel-11 networks. In addition, many UEs should be configured to monitor at least the same search spaces. Otherwise, the overhead would become more serious because of the duplication with multiple ePDCCHs containing the same information.
In addition, introducing CSS in ePDCCH region wouldn’t fully result in the benefits of capacity improvement, and would not meet the aim of reducing the number of blind decodes. 

Observation:

· Whether or not control information broadcast is transmitted via ePDCCH has impact on the ePDCCH design.

As the above discussion and observations show, there are two alternatives, as follows,

· Alternative 1: Control information broadcast is transmitted via ePDCCH to Rel-11 UE configured with ePDCCH.

· Alternative 2: Control information broadcast is transmitted via PDCCH to Rel-11 UE configured with ePDCCH.

We should consider the trade-off between the benefit of ePDCCH, e.g. frequency ICIC, and overhead, studying whether or not the UE can monitor paging indication in potential ePDCCHs as well. An optimal balance depends on not only cell deployments/environments but also operator’s philosophy. Accordingly, one of the most reasonable solutions at present is to adopt explicit/implicit signalling for switching alternative 1 and 2. 
The framework that UE monitors PDCCH indicating paging/SI has been specified already. Therefore, it is necessary to have robust transmission schemes for ePDCCH indicating paging/SI, i.e. antenna and/or frequency diversity. In addition, a mechanism should be provided for multiple UEs to detect the same ePDCCH, e.g. design of common search space, commonality of DMRS.

Proposal:

· Explicit/implicit signalling for indicating that broadcast control information is transmitted via ePDCCH or PDCCH should be supported.

3. Conclusion

Based on the above, Sharp proposes that: 

· Explicit/implicit signalling for indicating that broadcast control information is transmitted via ePDCCH or PDCCH should be supported.
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Working Assumption:


Introduce an enhanced physical downlink control channel that is:


able to support increased control channel capacity


able to support frequency-domain ICIC, 


able to achieve improved spatial reuse of control channel resource 


able to support beamforming and/or diversity


able to operate on the new carrier type and in MBSFN subframes


able to coexist on the same carrier as legacy UEs


Desirable characteristics include ability to be scheduled frequency-selectively, and ability to mitigate inter-cell interference.
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