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1. Introduction
Almost Blank Subframe (ABS), virtually available already in Rel-8, was agreed as a time-domain solution to interference coordination in heterogeneous networks.
In the last RAN1 meeting, the following was agreed on after feICIC discussion and decided to be informed to RAN2/3/4 [1].
· Reduced non-zero transmit power on DL unicast control and data transmissions in ABS is needed. Detailed signaling is FFS
2. Discussion
While an ABS appears on DL in a macro cell, the macro cell could transmit a PDSCH to a UE in the macro cell with a reduced transmission power. The UE is typically near the macro cell site. The PDSCH may be transmitted on a fraction of the macro cell’s DL system bandwidth. Although some UEs in a pico cell under the umbrella of the macro cell may be interfered with by the macro PDSCH, the impact may be small as the transmission power is small and the PDSCH typically appear on a part of transmission band. The PDCCH associated with the PDSCH is spread over the entire DL system bandwidth of the macro cell. So the impact of the macro-cell PDCCH on pico-cell PDCCHs may be larger than that of the macro-cell PDSCH on pico-cell PDSCHs. In this regard, ideally, macro PDSCH on an ABS is better to be transmitted without PDCCH. 
Approaches to the issue abovementioned are:

· Approach 1: A macro PDSCH on an ABS is cross-carrier-scheduled by a PDCCH on another DL component carrier.

· Approach 2: A macro PDSCH on an ABS is scheduled by a PDCCH on the previous DL subframe on the same carrier as the PDSCH.

Approach 1 is feasible already, but requires a UE to be configured with carrier aggregation. Approach 2 doesn’t need carrier aggregation, but requires new control mechanism. One of the new mechanisms is to apply cross-subframe scheduling to macro PDSCH transmission on an ABS. It is much more difficult, in order to enable cross-subframe scheduling, to modify the existing DCI formats for the legacy PDCCH than to introduce some control bits in DCI formats for Rel-11 E-PDCCH. 
Cross-subframe scheduling can be discussed for Rel-11 E-PDCCH from a different aspect. If DL HARQ acknowledgement timing of 4 ms is defined between PDSCH decoding and UL ACL/NACK transmission for any case, the use of cross-carrier scheduling could resolve an issue of restriction on decoding time of large-size PDSCH scheduled by E-PDCCH. That is, an E-PDCCH scheduling a PDSCH appears on the previous subframe of the PDSCH.
3. Proposal
We propose to consider support for cross-subframe scheduling in Rel-11 E-PDCCH design or have some foothold for potential extension of Rel-12 E-PDCCH by reserving some bits in Rel-11 E-PDCCH.  
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