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1 Introduction
There are three possible methods on handing of mapping of ePDCCH in presence of other signals.
Possible methods:

-
puncturing of REs including coded symbols

-
puncturing of REs from “(e)REG/(e)CCE”with rate matching in coding chain

-
rate matching for coding chain together with mapping “(e)REG/(e)CCE” around the other signals

Consider all other potentially colliding signals, including CRS, legacy control region, PSS/SSS, PBCH, PRS, CSI-RS, DM-RS.
We present our thoughts about RE- level puncturing and coding chain rate matching, and provide an analysis about the potentially colliding signals.
2 Discussion

2.1 RE-level puncturing vs. coding chain rate matching
The puncturing of REs including coded symbol (RE-level puncturing) is proposed in [1]. The performance difference between coding chain rate matching and RE-level puncturing would be negligible when network side and UE have same understanding of puncturing REs and not too many bits (or symbols) are punctured from the mother code. However, if network side and UE have different understanding of puncturing REs, the performance would be decrease. Further discussions are necessary the knowledge on puncturing REs on network side and UE.
If RE-level puncturing is supported, designs of eREG/eCCE are simple regardless of backward compatible carrier or NCT and regardless of UE specific configuration (e.g. CSI-RS / PDCCH length / interfered CRS). In RE-level puncturing, ePDCCHs of multiple UEs with different configuration can be mapped in a PRB pair since it can easily ensure same mapping eREG/eCCE to REs . 
2.2 Potentially colliding signals
Serving cell’s CRS (port 0-3) / interfrecne CRS
The number of CRS antenna ports of a PCell is implicitly known from the PBCH detection; for an SCell, it can be indicated by RRC. 
In CoMP senario3, UE might not know which cell(s) transmit(s) ePDCCH if JT/DPS is applied to ePDCCH. However, if MBSFN subframe is used, it is not the issue. The configuration of MBSFN subframe could be common among CoMP related cells.
In feICIC, serving cell may provide interfered CRS information to UE. Then UE would know which CRS interfere with ePDCCH.
In NCT, several subframes have no CRS. For common design between NCT and backward compatible carrier, RE-level puncturing of CRS is simple.  
DM-RS (port 7-10)
Which DM-RS port(s) are required for ePDCCH detection (search space) has not yet been finally decided in RAN1．However, DMRS port 7-10 can be used for ePDCCH. It is difficult that UE know which antenna ports are exactly used before ePDCCH detection. Then, always reserve 24 DMRS RE usage looks reasonable in normal CP. The REs for DMRS is not depending on the configuration without CP length and DwPTS length. We propose that coding chain rate matching is applied for 24REs of DMRS i.e. these DM-RS REs are not used for ePDCCH REs.
DM-RS (port 5, 11-14)
As multiplexing of PDSCH and ePDCCH in the same PRB pair is not allowed, there are no conflict between port 5, 11-14 DM-RS and ePDCCH. 
CSI-RS (port 15-22)
CSI-RS as well as zero-power CSI-RS are configurable by RRC. In the typical operation, which REs are used for CSI-RS (including zero power CSI-RS) are commonly known among multiple UEs. Therefore, UE usually knows CSI-RS location of other UEs and other cells. However, the CSI-RS configuration is UE-specific, due to multiplexing of ePDCCH for different CSI-RS configuration, RE-level puncturing is preferred.
Legacy control region (PCFICH, PHICH, PDCCH)

In cell range extension or CoMP usage, to cancel PCFICH/PHICH/Common PDCCH of other cell could be not so easy as it requires the knowledge of other cell's PCFICH information. Then just to start semi-static indicates OFDM symbol could be reasonable. However, the start OFDM symbol is Cell/UE specific. In order to support common design regardless of the start OFDM symbol, RE puncturing of legacy control region is simple.
PSS/SSS/PBCH
We are not sure the PRB pairs used for PSS/SSS/PBCH of the serving cell should be used for ePDCCH. When ePDCCH is demodulated by DMRS, channel estimation gain of ePDCCH is decreased since PSS/SSS overlap with DMRS in backward compatible carrier. 
MBSFN-RS (port 4) / PRS (port 6)
In the subframe where PMCH or PRS is transmitted, no need to successfully decode ePDCCH in this CC or subframe. UE just try to decode ePDCCH but fails the decoding. The specific optimization for these REs is not necessary.
GP / UpPTS
If ePDCCH supported in special subframe, we need to consider special mapping for special subframe. If the same design of normal subframe is used, the number of REs in a REG is small. Aggregation level should be larger.
3 Summary
From the discussion above, our current proposal is as follows 

· RE-level puncturing is applied for 
· CSI-RS
· CRS 

· Legacy control region
· Coding chain rate matching is applied for
· 24REs of DMRS
· No specific optimization for the collision with the following signals/channels 
· PSS/SSS/PBCH
· PRS (Positioning reference signal port 6)
· MBSFN-RS (port 4)

· FFS for GP / UpPTS in special subframe
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