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1. Introduction

The ePDCCH is transmitted in data region and shall be able to increase downlink control channel capacity, mitigate frequency-domain inter cell interference, achieve improved spatial reuse of control channel resource and support beamforming and/or diversity. After the last meeting, one of the remaining issues in design of ePDCCH is whether a UE can configured to monitor both localised and distributed ePDCCH USS candidates in the same subframe.
In this contribution we discuss the need for localized and distributed ePDCCH USS in same subframe.
2. Discussion
For ePDCCH transmission, it was agreed to support both localized and distributed transmissions. There are two possible options:
· Option 1: UE monitors either localized or distributed ePDCCH in a subframe

The UE listens to the set of localized or distributed ePDCCHs and tries to decode them in a subframe. The set of ePDCCHs to monitor is up to 6 control channels candidates of {1, 2, 4, 8} aggregation levels. This solution doesn’t have a huge impact on the specification. But we could not find significant desirability.
· Option 2: UE monitors both localized and distributed ePDCCH in a subframe

After preforming deprecoding, symbol combing, symbol demodulation, the UE is required to perform blind decoding at ePDCCH payload as it is not aware of the detail control channel structure, and it has to blindly attempt to decode the control region. Unfortunately, this may impose a substantial burden on the UE may be very large. For using localized transmissions, accurate CSI feedback could achieve beamforming and frequency selective scheduling gains. However, when beamforming gain is unavailable or not significant enough, it is better for distributed transmissions to procure frequency diversity gain and spatial diversity gain. In this case, UE search both localized and distributed transmissions in the USS (UE-specific search space) that would result in enlargement of the number of blind decodes for blind detections. This may exceed practical hardware limitations and lead to increased cost and/or reduced performance of the UE, i.e. additional UE implementation complexity is almost inevitable. 
For localized and distributed ePDCCH are monitored in the same subframe, it should consider tradeoff between the complexity and channel capacities. Since higher aggregations level would help in reducing the number of blind decoding attempts, clearly from a scheduling, then the allowed aggregations level does not require additional processing at the transmitter side, and requiring for UE is attractive from a terminal complexity point of view. At the same time, it would ease the burden significantly and lead to excessive power consumption saving in the UE receiver.
3. Conclusions

In this contribution we discussed two options of distributed and localized transmission. Focusing on USS and assuming eCCE size similar to that of CCE, our proposals are as follows:
· Proposal 1: Monitoring both localized and distributed ePDCCH in same subframe should be supported.
· Proposal 2: If UE is capable of monitoring both localized and distributed ePDCCH, high aggregation level should be taken into account.
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