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1
Introduction
In Rel-11, both localized and distributed ePDCCH is supported. In this contribution, we discuss how to indicate to the UE of ePDCCH PRB pairs.
2
Discussion
In RAN1#66bis, it was agreed as a working assumption that an enhanced physical downlink control channel (ePDCCH) will be introduced in Rel-11. Both localized and distributed ePDCCH can be supported. In RAN1#68, FDM based ePDCCH was agreed with a restriction on the maximum number of TrCH bits receivable in a TTI (to allow a relaxation of the processing requirements for the UE). 

Typically, one ePDCCH only occupies a fraction of PRB pair. In order to better multiplex localized and distributed ePDCCH in one PRB pair, the granularity of ePDCCH resource allocation can be smaller than a PRB pair [1]. 

To indicate the locations of the resource allocation, one alternative is to reuse the resource allocation types defined for PDSCH. There are three types of resource allocation schemes for PDSCH, namely, resource allocation type 0, type 1 and type 2. Due to FDM based operation for ePDCCH, if distributed resource allocation type 2 is used for ePDCCH resource allocation, one has to ensure that it always spans two slots, similar to the R-PDCCH case. 
Alternatively, a bitmap based resource allocation scheme for ePDCCH can be used. If a resource granularity of half a PRB pair is specified,  the number of bits can be up to 100 RBs x 2 (granularity per PRB pair) may be necessary. However, for RRC based resource allocation signaling, such infrequent RRC overhead can be tolerated in light of its flexibility.

· Proposal 1: Bitmap based ePDCCH resource allocation is supported. The granularity of ePDCCH resource allocation can be a fraction of PRB pair.
The indication of ePDCCH resource generally can be classified as semi-static or dynamic. Semi-static ePDCCH resource indication can be solely based via RRC configuration. Dynamic ePDCCH resource indication can be further realized via other physical layer channels, PDCCH or ePCFICH. As an example, a UE can be configured 4 sets of ePDCCH resources, and a PDCCH or an ePCFICH can be used to indicate which set should be used for a given subframe.
PDCCH based dynamic signaling of ePDCCH resource allocation is subject to non-negligible errors. A PDCCH transmission is typically targeted at 1% miss detection rate. Under PDCCH miss detection, a UE may completely miss ePDCCH and the corresponding PDSCH. As a result, such signaling is problematic and is not preferred.
ePCFICH based on solution can be designed similar to legacy PCFICH. However, for localized ePDCCH, the reserved but unused ePDCCH resource can be readily reused by PDSCH, making ePCFICH unnecessary. For distributed ePDCCH, it is also unclear whether ePCFICH is necessary or not for Rel-11, due to the following reasons:

· Even if there is minimal amount of resource for ePDCCH, ePCFICH may still need to be transmitted spanning over a large number of RBs (for satisfactory ePCFICH performance), resulting in some resource wastage.

· Dynamic breathing of distributed control channel transmissions can be realized by legacy PDCCH. In addition, localized ePDCCH and PDSCH can share a certain amount of resources in a dynamic manner.
· Similar to common search space and ePHICH, ePCFICH is intended for broadcast or a group of UEs. Since common search space for ePDCCH and ePHICH are not supported in Rel-11, it is questionable whether ePCFICH should be supported in Rel-11 or not.
· There are numerous open issues regarding how to design ePCFICH. For instance, which antenna port should be used for ePCFICH, especially given that ePCFICH is intended for broadcast? Since the resource allocation for distributed ePDCCH and localized ePDCCH may be overlapped and correlated (e.g., to balance the need between UEs who require localized and distributed) from cell perspective, should ePCFICH indicate resource allocation individually or jointly for localized and distributed ePDCCH? Should the eNB have the freedom not transmit ePCFICH? These open issues may not be easily finalized in a timely manner.
Based on that, we propose:
· Proposal 2: ePDCCH resource allocation for a UE is semi-statically configured via RRC. 
· Proposal 3: ePCFICH is not supported in Rel-11.

3
Conclusions 

In this contribution, we discussed how to assign ePDCCH resource for a UE. The following is proposed:
· Proposal 1: Bitmap based ePDCCH resource allocation is supported. The granularity of ePDCCH resource allocation can be a fraction of PRB pair.
· Proposal 2: ePDCCH resource allocation for a UE is semi-statically configured via RRC. 
· Proposal 3: ePCFICH is not supported in Rel-11.
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