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1. Introduction
The Rel-12 discussion on NCT is phased on 2 steps. Phase 1 discussion focuses on a new carrier being aggregated with a legacy LTE carrier. And Phase 2 discussion will focus on stand-alone operation and optimization for small cells. Phase-2 discussion should consider outputs from the Rel-12 Study Item for small cell enhancements. The most as possible commonality between Phase-1 and Phase-2 new carrier designs is desired to be achieved in order to avoid unnecessary increase in standardization effort. However, as the small-cell enhancement discussion has just started, it is difficult at this moment to sufficiently foresee what will be finally agreed to be standardized as small-cell enhancement functional features. Some of the new functions supported to be on Rel-12 new carriers would demand some enhancements to Rel-11 EPDCCH.
As potential enhancements to Rel-11 EPDCCH, the applications of EPDCCH to transmissions of DCI to to RRC-Idle UE (hereinafter referred to as idle-mode UE) and of DCI for scheduling of common control signals are mentioned in the present document. And what the enhancements could require to be supported on Rel-12 new-carrier design is discussed.
2. Discussion
In a Rel-12 small-cell deployment envisioned, idle-mode Rel-12 UE in particular situations (where e.g. macro cells or legacy carriers are not well heard by the UE) might be allowed to make an initial access to a Rel-12 standalone-“able” non-backward-compatible new carrier, and/or to continue to be connected to the carrier when moved into idle mode from connected mode. The idle-mode UE would receive EPDCCH transmitted on common search space of the new carrier. 
If a non-backward-compatible new carrier can work without aggregation with a legacy LTE carrier, common control signals should be transmitted on the new carrier. As it has been assumed that CRS on Rel-12 new carrier is not used for demodulation, EPDCCH instead of legacy PDCCH is used for DL scheduling assignment or UL grants. The new carrier should need EPDCCH used for scheduling of transmission of common control information. However, common search space (CSS) for EPDCCH is not introduced in Rel-11, and Rel-11 EPDCCH was not assumed for the purpose of scheduling of transmission of common control information or of DCI transmission to idle-mode UE. EPDCCH could be used for idle-mode UE if the configuration of EPDCCH and CSS of the cell were known to idle-mode UE. The configuration could be informed to UE by broadcast signaling, or be fixed by specifications.
Besides the small-cell enhancements, it could be noted that low-cost MTC UE operated on a limited narrow bandwidth part of a legacy carrier could not receive legacy PDCCH on the carrier and thus has to receive EPDCCH instead. Therefore the support of low-cost MTC UE would need cell-specific EPDCCH, and CSS for EPDCCH.
Observation:

It may be worth considering the support of EPDCCH for idle-mode UE and the introduction of CSS and cell-specific EPDCCH in Rel-12 new carrier.
EPDCCH transmitted to idle-mode UE or used for scheduling of transmission of common control information would not be applied UE-specific precoding. And reference signals to be used for demodulation of the EPDCCH would be cell-specific and non-UE-specifically-precoded. Non-UE-specifically-precoded Rel-11 DM RS, whose antenna port association is beforehand known to UE, could serve as demodulation reference for the EPDCCH. Alternatively, CRS transmitted in every 5th DL subframe could be used for demodulation of the EPDCCH for idle-mode UE if a Rel-11 agreement of no-use of CRS on NCT for demodulation is partially amended and the EPDCCH is placed around the CRS. In this case, EPDCCH for idle-mode UE could only appear in the central several physical resource blocks on the DL subframes on which CRS is transmitted. The use of CRS for demodulation of EPDCCH for idle-UE or cell-specific EPDCCH would not require modifications to CRS although opportunities of transmission of the EPDCCH take place in only one out of 5 consecutive DL subframes. The use of Rel-11 DM RS would be free from such a restriction in both tine and frequency domain. As being UE-specific in principle, Rel-11 DM RS should be able to be also cell-specific for the support of EPDCCH for idle-mode UE or cell-specific EPDCCH on Rel-12 new carrier.
Observation:

EPDCCH for idle-mode UE and for scheduling of transmission of common control information would need to be demodulated using cell-specific reference signals. Rel-11 DM RS to be used on Rel-12 new carrier should be able to be also cell-specific as well as UE-specific.

3. Proposal
Following the observations, we propose to allow Rel-12 new carrier to have cell-specific DM RS for demodulation of cell-common physical channels on the carrier. RAN1 is asked to consider this proposal in the discussion on reference signals to be transmitted on Rel-12 new carriers. Phase-1 new carrier discussions may consider this proposal for forward-compatibility. 
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