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1. Introduction
An agreement reached in #70 meeting in Qingdao is:

· 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
This meeting has to confirm the working assumption to complete the Rel-11 Work Item for enhanced DL control channel. The present document shows our views on DCI formats to be supported by Rel-11 EPDCCH.
2. Discussion
(1) Rel-10 DL Transmission Modes and their relevant DCI formats to be supported by Rel-11 EPDCCH

EPDCCH itself is demodulated using UE-specific demodulation reference signal (DM RS). However, this doesn’t mean that EPDCCH for DL scheduling assignment is used to schedule DM-RS-based PDSCH only. In #66bis meeting, the motivation for the introduction of enhanced DL physical control channel (EPDCCH) was discussed, and it was clarified what functions and feature Rel-11 EPDCCH will/should be able to have. One motivation of Rel-11 EPDCCH would be to increase DL physical control channel capacity. When the PDCCH area of a DL subframe is overloaded, EPDCCH, if available in the subframe, can stand in for the PDCCH. In this regard, there are no reasons for no support of CRS-based PDSCH scheduling via EPDCCH. CRS-based DL Transmission Modes (1 to 6) and their relevant DCI formats (1, 1B, 1D, 2, 2A) should be supported by Rel-11 EPDCCH. For the same reason, the other DL Transmission Modes (7 to 9) should be also supported.
(2) Rel-10 “CSS only” DCI formats

Rel-10 DCI format 1C and 3/3A are transmitted on PDCCH common search space (CSS) only. As CSS for EPDCCH is not introduced in Rel-11 and E-PDCCH-configured UE is required to monitor PDCCH CSS in every DL subframe, these “CSS only” DCI formats don’t necessarily have to be supported by Rel-11 EPDCCH. This could be revisited after discussion on CSS for EPDCCH starts in Rel-12.

Rel-10 DCI formats 3/3A is used for group power control of mainly SPS UEs (which receive PDCCH less frequently than dynamically scheduled UEs). An SPS UE in a cell-range expansion (CRE) region may be better to be scheduled via EPDCCH if EPDCCH is configured for the UE. However, it is questionable whether there would be sufficient SPS UEs to need the use of DCI format 3/3A, in such a region. Looking at another scenario, we could envision the support by LTE via EPDCCH of many MTC UEs in future releases.  The use of DCI format 3/3A for the MTC UEs would be beneficial.
(3) DCI formats 0/1/1A/2/2A/2B/2C on USS with SPS C-RNTI

An SPS UE in a CRE region may be better to be scheduled via EPDCCH if the UE is forced to connect to a pico cell. However, for such a UE in VoIP communication even in a CRE region it is better to stay in touch with a macro cell. However, for simpler specification description, DCI formats 0/1/1A/2/2A/2B/2C on the UE-specific search space (USS) with SPS C-RNTI may be supported by Rel-11 EPDCCH.

(4) DCI formats 0/1A on USS with Temporary C-RNTI

RRC-connected-mode UE is allowed to transmit contention-based random access preamble. It may be possible for a UE configured with EPDCCH to transmit a contention-based random access preamble. However the eNodeB cannot know if the received contention-based random access preamble has been transmitted by an RRC-connected UE configured with EPDCCH or Idle-mode UE (or RRC-connected UE not configured with EPDCCH). Therefore DCI format 0/1A with Temporary C-RNTI cannot be transmitted on EPDCCH unless the eNodeB can reliably know if the received random access preamble has been transmitted by a UE configured with EPDCCH.
3. Conclusion
· Rel-11 EPDCCH can be used for all Rel-10 DL transmission modes. 

· The working assumption from RAN1#70 may be confirmed; In addition to Rel-10 DCI formats 0/1A/2C/4, Rel-10 DCI formats 1/1B/1D/2/2A/2B can be also supported by Rel-11 EPDCCH.
· DCI formats 1C, 3 and 3A are not supported by Rel-11 EPDCCH. This could be revisited in discussion on Rel-12 EPDCCH CSS, possibly with some consideration of support of MTC UEs.
· DCI formats 0/1A on USS with Temporary C-RNTI are not supported by Rel-11 EPDCCH.
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