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1. Introduction

As agreed in RAN1 #70, all the PUSCH transmission modes are supported by EPDCCH, and it is working assumption that all the PDSCH transmission modes would be supported by EPDCCH.
RAN1 #70 Agreements:

· At least DCI formats 0, 1A, 4 and 2C can be present on EPDCCH

· Working assumption: All other USS DCI formats can also be present on EPDCCH and therefore all DL TMs can be supported by EPDCCH

In RAN1 #71 meeting, we would confirm the working assumption and we will decide whether other DCI formats which are delivered by PDCCH common search space can be present on EPDCCH. 
2. DCI formats delivering DL/UL grant in each transmission mode 
Since EPDCCH is built to increase control channel capacity and to reduce the load on PDCCH, there would be no reason to restrict the utilization of EPDCCH according to the transmission mode. Rel-11 UE would monitor EPDCCH for any transmission mode including CRS based PDSCH demodulation. In transmission mode 1~6 where CRS based PDSCH demodulation is performed, DM RS would exist only at subframe and only at PRB pairs delivering EPDCCH. Since multiplexing of EPDCCH and PDSCH within the same PRB pair is not supported, PDSCH rate matching for DM RS is not required and we do not have any further specification issues to allow the PDSCH scheduled by EPDCCH.
Proposal 1: We confirm the working assumption that All UE specific DCI formats can be present on EPDCCH and all downlink transmission modes can be supported by EPDCCH 
3. Other DCI formats  
When eNB need to send common control information to multiple UEs, DCI can be delivered via common search space on PDCCH. For example, DCI format 3 or 3A which delivers power control information for multiple given UEs is mapped on PDCCH common search space. 
Since UE specific EPDCCH resource configuration and UE specific EPDCCH scrambling sequence is agreed, UEs configured to have different EPDCCH resource or scrambling sequence cannot share the same DCI delivered by EPDCCH, and DCIs containing common control information should be separately delivered via different physical resources to each UE. Thus, if DCI format 3/3A is mapped on EPDCCH, it would severely increase control channel overhead.
Proposal 2: DCI format 3/3A is not supported via EPDCCH

When DCI format 1C is scrambled with temporary C-RNTI, it indicates MCCH change modification and the modification indicator should be recognized by multiple UEs. Since DCI format 1C with temporary C-RNTI can be delivered without RRC configuration between eNB and UE, DCI format 1C with temporary C-RNTI should be detected before EPDCCH configuration is confirmed to each UE. Thus, even though DCI format 1C with temporary C-RNTI can be present at EPDCCH, UE should try to detect it on PDCCH common search space also. We did not find any reason to support such UE operation.
Proposal 3: Any other DCI formats delivered on PDCCH common search space including DCI format 1C with temporary C-RNTI would not be present on EPDCCH if sufficient gain is not provided. 

4. Conclusion 
We should support all UL/DL transmission mode specific DCI formats to be present at UE specific EPDCCH search space, but DCI formats supported only by common PDCCH search space should not be supported by EPDCCH. 
Proposal 1: We confirm the working assumption that All UE specific DCI formats can be present on EPDCCH and all downlink transmission modes can be supported by EPDCCH 

Proposal 2: DCI format 3/3A is not supported via EPDCCH

Proposal 3: Any other DCI formats delivered on PDCCH common search space including DCI format 1C with temporary C-RNTI would not be present on EPDCCH if sufficient gain is not provided. 
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