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1. Introduction
It is essential that the UE can receive DCI in every subframe, especially to be able to receive uplink grants. This was the main reason why a control region was included at the start of MBSFN subframes in Rel-8: if an UL grant cannot be sent to a UE in MBSFN subframe n, the UE cannot send UL data in subframe n+k (k>=4). 
The operation of ePDCCH in MBSFN subframes has not yet been discussed. Two types of MBSFN subframes exist in Rel-10: those which are indicated by higher layer signalling for PMCH decoding, and those that are not. We discuss both cases in this paper. 

2. MBSFN subframes which are not indicated for PMCH decoding

Rel-10 UEs configured with TM9 can receive PDSCH in MBSFN subframes which are not indicated by higher layers for PMCH decoding, and there is therefore no problem for Rel-11 UEs to receive ePDCCH in these subframes. 
Proposal 1: A UE configured with ePDCCH shall monitor its configured search space(s) in MBSFN subframes which are not indicated by higher signalling for PMCH decoding in the same way as in non-MBSFN subframes. 
3. MBSFN subframes which are indicated for PMCH decoding

The situation is more complex in MBSFN subframes which are used for PMCH transmission.

The PMCH always uses the extended CP, and it is impossible to mix extended CP and normal CP by FDM within the same subframe. Therefore if ePDCCH were to be transmitted in these subframes, it would have to use the extended CP. However, there is no DM-RS pattern defined for extended CP with ports 9 and 10 (it is limited to ports 7 and 8). Therefore only two DM-RS ports would be available for ePDCCH. 
Moreover, the 2-port DM-RS pattern for the extended CP collides with the port 4 MBSFN RS pattern, and the UEs decoding PMCH would assume the presence of port 4 right across the system bandwidth for channel estimation interpolation. So it is not obvious how even one DM-RS port could be transmitted  in an MBSFN subframe that carries MCH. 

A further issue is that the PMCH is currently defined to occupy the whole system bandwidth in the subframes in which it is transmitted. 

For all these reasons, it seems problematic to try to specify ePDCCH transmission in MBSFN subframes which are indicated for PMCH decoding in the Rel-11 timeframe. 
Nevertheless, it is still important to be able to send DCI to the UEs in these subframes, as explained in the introduction. 
Therefore it seems that in Rel-11 the legacy PDCCH will have to be used in these subframes. 
Proposal 2: A UE configured with ePDCCH shall monitor a legacy PDCCH search space in MBSFN subframes which are indicated for PMCH decoding. 
The details of exactly which legacy PDCCH search space the UE shall monitor in these subframes requires further study. 
4. Conclusions
In this contribution, we have discussed the operation of ePDCCH in MBSFN subframes, and we make the following proposals:
Proposal 1: A UE configured with ePDCCH shall monitor its configured search space(s) in MBSFN subframes which are not indicated by higher signalling for PMCH decoding in the same way as in non-MBSFN subframes. 
Proposal 2: A UE configured with ePDCCH shall monitor a legacy PDCCH search space in MBSFN subframes which are indicated for PMCH decoding. 









