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1
Introduction
In Rel-11, both localized and distributed EPDCCH is supported. In this contribution, we discuss some remaining details of RE mapping for EPDCCH.
2
Discussion
In Rel-11, both localized and distributed EPDCCH is supported. In RAN1#70, the following was agreed:
· The group of REs defined in spatial diversity transmission is 1 RE

· When distributed transmission is used, spatial diversity is used and each RE in a given PRB pair belonging to a given DCI is associated by specification with one of two APs alternately following the eREG mapping (FFS which two APs)

· EPDCCH is not transmitted in PRB pairs that contain PBCH or PSS/SSS

· A PRB pair is divided into 16 eREGs in both normal and special subframes and for normal and extended CP regardless of the presence of other signals

· 16eREGs has #0 to #15 indices

· The specification supports the case that an eCCE is formed by N eREGs in distributed and localized

· N = 4 in following cases. (This corresponds to 4 eCCEs per PRB pair in localized transmission.)

· In normal subframe (normal CP) or special subframe configs 3, 4, 8 (normal CP)

· N = 8 in following cases. (This corresponds to 2 eCCEs per PRB pair in localized transmission)

· Special subframe configs 1, 2, 6, 7, 9 (normal CP)

· Normal subframe (extended CP) and special subframe configs 1, 2, 3, 5, 6 (extended CP)

· The eREG to RE mapping is fixed in specifications given the Frame structure type, subframe configuration and CP length

· Special subframes with the same DMRS positions have the same eREG to RE mapping

· The eREG to RE mapping does not depend on the PRB pair#, subframe#, legacy control region size, DwPTS length or presence of other signals such as CRS,CSI-RS,PRS,

· eREG indices are sequentially mapped  to the REs without REs for DMRS (24 for normal CP and 12 for extended CP) in a frequency first and then time manner, within each PRB pair

· It is FFS whether to support cyclic shift of the assigned eREG indices in each OFDM symbol or further rearrangement in the OFDM symbols carrying DMRS.

Herein, we focus on two issues:

· Issue 1: Whether to support cyclic shift of the assigned eREG indices in each OFDM symbol or further rearrangement in the OFDM symbols carrying DMRS
· Issue 2:  How to form an eCCE from N eREGs within the same PRB pair for localized EPDCCH
Regarding the first issue, there are unclear benefits of performing cyclic shift of the assigned eREG indices in each OFDM symbol or further rearrangement in the OFDM symbols carrying DMRS. In particular, the location of DM-RS is fixed, and an eREG is always associated with two fixed (once determined) DM-RS antenna ports, without any randomization. As a result, we propose:
· Proposal 1: The eREG indexing is fixed from #0 to #15 in a sequential manner, independent of OFDM symbols.
Now, as to the formation of an eCCE from N eREGs of localized EPDCCH within a PRB pair, a few design alternatives are possible. The simplest would be based on a straightforward sequential formation. As an example, if there are 4 eCCEs in the PRB pair, the 4 eCCEs can be sequentially formed, resulting in the association of eREGs {0, 4, 8, 12}, {1, 5, 9, 13}, {2, 6, 10, 14}, and {3, 7, 11, 15} with eCCEs 0, 1, 2, and 3 respectively. Alternatively, the formation can be randomized, potentially in a cell-specific manner. The benefits of such formation are rather unclear, and may further complicate EPDCCH operation. As a result, we propose:
· Proposal 2: For localized EPDCCH, the formation of eCCE from N eREGs within a PRB pair is in a straightforward sequential manner. 

3
Conclusions 

In this contribution, we discussed some remaining issues for EPDCCH RE mapping. The following is proposed:
· Proposal 1: The eREG indexing is fixed from #0 to #15 in a sequential manner, independent of OFDM symbols.

· Proposal 2: For localized EPDCCH, the formation of eCCE from N eREGs within a PRB pair is in a straightforward sequential manner.
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