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1. Introduction

In RAN1#69, few contributions discussed about dynamic indication of E-PDCCH resources and a way forward [1] was submitted proposing the UE behavior in case of overlapping E-PDCCH and PDSCH resources. However, no agreement was reached on how to indicate the resources to the UE. 
In this contribution, we analyze this issue and provide our views on whether there is need of dynamic indication for E-PDCCH resources and handling in case of overlapping E-PDCCH and PDSCH PRB pairs.

2. Discussion
2.1. Indication of PRB resources

The revised WID already excluded common search space for E-PDCCH in Rel-11. For the UE specific search space, the E-PDCCH resource can UE specifically configured by higher layer, e.g. by RRC signaling. For example, a UE specific search space consist 4 PRB pair distributed in the wide system bandwidth. For an UE the E-PDCCH resources are semi statically configured, it can be indicated the starting position (i.e. starting PRB pair) of its search space and the remaining PRB pairs are spread in the system bandwidth, the distribution can be linked the system bandwidth itself.  Another way of signaling could be indicating all PRB pairs where its search is located, e.g. indicating which 4 PRB pairs in the system bandwidth.
The PRB resources for a specific UE can be spread in a wide system bandwidth, which provides sufficient frequency selective gain for localized transmission and frequency diversity gain for distributed transmission. As proposed by some companies dynamic signaling of some kind, explicit or implicit, is not necessary from the performance point of view, and it only increases the complexity.
2.2. Handling of overlapping E-PDCCH and PDSCH PRB pairs
As proposed in the way forward in RAN1#69 [1], overlapping of PDSCH and E-PDCCH can be handled with certain restriction on implementation and specifying certain coding rate-matching for PDSCH. 
In case of an UE receiving a DL assignment through E-PDCCH, the PDSCH for this UE can allocated around the PRB pairs where its E-PDCCH is being transmitted. Since this UE has knowledge of presence of E-PDCCH, the PDSCH can be rate matched according in the resource blocks where PDSCH and E-PDCCH overlap. 
Since there is risk of UL grant false-alarm which would lead problem in receiving PDSCH if rate matched around E-PDCCH, special care should be taken. In case of an UL grant is being transmitted on E-PDCCH in a PRB pair, the PDSCH can be rate matched with some restriction on implementation, in such a scenario eNB sends DL assignment and UL grant on same PRB pair/s.  For the case where it is not possible to map the DL assignment and UL grant on the same PRB pair/s; with certain criterion such as UL grant always appears in lower PRB index than DL assignment then it would be possible to rate match the PDSCH in the higher PRB index and punctured for the lower PRB index.  
In case of presence of other UE’s E-PDCCH in a PRB pair which overlaps with its PDSCH allocation, puncturing is applied to PDSCH since the UE cannot detect other UE’s E-PDCCH.
3. Conclusion
In this contribution we discuss about how to indicate E-PDCCH resources to the UE and how to handle the overlapping of E-PDCCH and PDSCH PRB pairs. We propose:
Dynamic indication for E-PDCCH resource is not necessary and a robust handling mechanism for overlapping PDSCH and E-PDCCH should be adopted.
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