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1. Introduction

A working assumption to introduce an enhanced physical downlink control channel was made at WG1 meeting #66bis. In this contribution we give our initial views on the search space design for the enhanced PDCCH.  

2. Search space for ePDCCH 

The PDCCH design using control channel elements (CCE) and aggregation levels is well proven and should be the base line for the ePDCCH as well. Furthermore, some control information is of broadcast type and belongs to the common search space within the cell, such as system information, random access responses and paging. Our view is that it should be possible to transmit such broadcast information also in the ePDCCH due to the number of reasons discussed below. 
UEs in the cell range expansion zone of heterogonous network have difficulties to receive the PDCCH transmitted from the macro cell. For these UEs, there are benefits of being having the possibility to receive broadcast control information on the ePDCCH transmitted from the nearby low power node. 

In the interior of the low power node coverage area in the heterogeneous network scenario of Scenario 4, the legacy control overhead could be almost eliminated by not transmitting the PDCCH from that low power node and by starting the PDSCH and ePDCCH transmissions from OFDM symbol #0 within the subframe. This leads to reduced control overhead and since there is no PDCCH reaching these UEs reliably, the ePDCCH must then be capable of carrying broadcast control information. This is especially true for SIB10- SIB12 which contains public warning messages, for example Tsunami and earthquake information. Hence a robust transmission of this broadcast information is important.

The ongoing study item on low cost MTC devices, discusses a narrow reception bandwidth compared to the system bandwidth. For these terminals, the PDCCH cannot be used for transmitting any control information to the UEs, as it spans the whole carrier bandwidth, and the MTC need to rely on ePDCCH reception only. To transmit broadcast control information to such terminals, if supported, the ePDCCH needs to support broadcast information transmission and contain the common search space as well.

Finally, in the case of an additional carrier type, there may be reasons to transmit messages in the common search space of an ePDCCH within the new carrier type. In the LS from RAN2 [1], monitoring the common search space of an SCell (assumed defined) for Msg2 during the RA procedure is discussed. In the case the Scell is of an additional carrier type it may not have a PDCCH and the common search space must also exist on the ePDCCH to be able to transmit Msg2.

Hence, we propose that the ePDCCH should have the possibility to transmit broadcast information in a common search space such as DCIs having CRC scrambled with SI-RNTI, P-RNTI and RA-RNTI. To reduce control signaling overhead, search spaces for UEs in the ePDCCH may be overlapping. 
3. Conclusion

Based on the discussion, we propose the following:

· The PDCCH design using control channel elements (CCE), aggregation levels and the principle of a search space should be the baseline for the ePDCCH design
· The ePDCCH should support transmission of broadcast information such as DCIs having CRC scrambled with SI-RNTI, P-RNTI and RA-RNTI. 
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