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1 Introduction
The EPDCCH is a new control channel currently being defined for LTE Rel-11. Unlike the PDCCH, the EPDCCH spans the entire subframe in the frequency domain, whereas the PDCCH is constrained to be sent in the control region of the subframe. 
A point still under discussion in RAN1 is the starting point for EPDCCH. For PDSCH, the starting point is either indicated by the PCFICH or RRC signaling in case of cross-carrier scheduling. For EPDCCH, there is no EPCFICH. In this contribution, possible ways to indicate the EPDCCH starting point are discussed. In addition, the PDSCH starting point is discussed as well, when the grant is received on the EPDCCH. 
2 Discussion
2.1 EPDCCH starting point

Several options are possible:

· Option 1: The EPDCCH starting point is indicated by the PCFICH: with this option, the UE can determine the length of the control region, and may assume that the EPDCCH starting point is on the symbol immediately following the control region.

· Option 2: The EPDCCH starting point is indicated by higher layer signaling. With this option, the UE ignores the PCFICH and receives a semi-static indication of the EPDCCH starting point via higher layer signaling.

Option 1 has the merit of being simple and requires very little standards change. However, if the PCFICH is not correctly detected due to the strong inter-cell interference, e.g., in CoMP scenario 3, the PCFICH detection of Pico UEs at the boundary of Macro and Pico cell suffers from the interference from Macro cell, EPDCCH starting point will be wrong. The incorrect EPDCCH starting point causes the corruption of EPDCCH decoding because the coding chain rate matching for EPDCCH relies on the EPDCCH starting point. Moreover, when only Rel-11 EPDCCH-decoding capable UEs are scheduled in a particular subframe, it will be some resource wastage since the first OFDM symbol would never be used. On the other hand, option 2 can enable EPDCCH starting point to be independent of PCFICH detection and have a reliable performance, while necessitating a slight change in the specification, it also gives the flexibility to start the EPDCCH on symbol 0, thus eliminating the resource wastage. For this reason, we propose to enable the following option:
· The EPDCCH starting point can be indicated by higher layer signaling
Note that if a UE starts the EPDCCH decoding on symbol 0, it may not be able to decode the PDCCH common search space on that particular subframe. For this reason, as explained in another contribution [1], we propose to confirm the current working assumption that which channel to monitor on a given subframe is configured by higher layer signaling. In that case, the UE can monitor the PDCCH common search space only on subframes where the UE is configured to monitor the PDCCH.
Note also that there are plenty of cases where starting the EPDCCH immediately after the control region by decoding the PCFICH poses no problem. For such configurations, the EPDCCH starting point may be provided by the PCFICH. This could for instance be the case by not sending any higher layer signaling to signal the EPDCCH starting point. In other words, the EPDCCH starting point is signaled by the PCFICH by default, and is overridden if RRC signaling is sent by the network.

2.2 PDSCH starting point
In the previous section, we explained that it was beneficial to have the EPDCCH starting on symbol 0. Related to this issue is the PDSCH starting point when scheduled by EPDCCH. For Rel-10 UEs, RRC signaling the PDSCH starting symbol is only for cross-carrier scheduling case, and for other cases the PDSCH also starts on the symbol following the control region. There would be some waste if the PDSCH assignment is received by EPDCCH. It should then be possible to have the PDSCH starting on symbol 0 in case of single cell or no-cross carrier scheduling. Two options are possible:

· Option 1: The PDSCH starts on the same symbol as the EPDCCH

· Option 2: The PDSCH starting point is configured by higher layer signaling

Option 1 is simpler. Option 2 requires defining more signaling. However, it might be beneficial to allow the PDSCH to start later than the EPDCCH in some configurations: for instance, in a Hetnet-type deployment, a neighboring RRH could be transmitting the PDCCH, and it would be beneficial to start the PDSCH later to limit the interference on the neighboring PDCCH. For this reason, we have a slight preference in having the PDSCH starting point independently configured by RRC signaling

· The PDSCH starting point is indicated by higher layer signaling
3 Conclusion
We discussed the merits of having the EPDCCH and PDSCH starting points configured by higher layer signaling in order to maximize resource usage. Thus, our proposal is as follows:

· The PDSCH and EPDCCH starting points can be configured by independent higher layer signaling
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