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1 Introduction
In the discussion on demodulation reference signal (DMRS) for ePDCCH transmission, RAN1 # 68-bis is aiming to clarify the following issues: 
· How to determine AP(s) to use for ePDCCH detection
· How to determine scrambling sequence for ePDCCH detection
· How to determine the number of AP for ePDCCH
· If and how to support spatial diversity for distributed transmission
· If and how to use ePDCCH signature for ePDCCH detection
This paper focuses on the DMRS for ePDCCH transmission and gives our view on the above-mentioned issue.
2 Scrambling Sequence for ePDCCH detection 
In the RAN1#68 meeting, regarding the initialization of the scrambling sequence of DMRS for PDSCH, the following work assumptions have been agreed:
· The scrambling sequence of DMRS for PDSCH on ports 7~14 is initialized by
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· X is a parameter whose value is dynamically chosen from {x(0), x(1), … x(N-1)} for N>1, and x(n) (0<=n<N) are configured by UE-specific RRC signaling.  

· The value of N and details of dynamic selection are FFS.
· X could be dynamic signaling with additional bits of DCI format or 

· Tied to current parameter, e.g., nSCID
· The value range of x(n) (0<=n<N) is FFS.
In order to achieve harmonization between DMRS for PDSCH and DMRS for ePDCCH, it is desirable to adopt the above equation for initializing the scrambling sequence of DMRS for ePDCCH. 
Proposal 1:  The scrambling sequence initialization of DMRS for ePDCCH is the same as that of DMRS for PDSCH which defined by 
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where details on parameter X and 
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are FFS.
 In LTE Rel-10, the DCI format 2B is designed to dynamically configure the parameter 
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for UE-specific DMRS (Transmission Mode 8) whereas DCI format 2C is designed to dynamically configure antenna ports, the number of layers, the parameter
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, for UE-specific DMRS (Transmission Mode 9). Although in LTE Rel-11, details of dynamic selection from N candidates {x(0), x(1), … x(N-1)} are FFS, CCH-based dynamic selection similar to LTE Rel-10 is  considered  a potential solution.

  However, ePDCCH is an enhanced CCH in LTE Rel-11 that aims to increase control channel capacity and support frequency-domain inter-cell interference. Therefore, CCH-based dynamic configuration of UE-specific DMRS for ePDCCH is not preferable. A new dynamic configuration besides LTE Rel-10 CCH-based dynamic configuration for ePDCCH should be supported in LTE Rel-11. Considering the limitation of time for LTE Rel-11 discussion, we prefer to predefine the necessary DMRS parameters ePDCCH transmission.
Proposal 2.  For the ePDCCH transmission, necessary parameters of the DMRS are predefined and they are not to be dynamically configured for each UE by the eNB. 
3 CSI-RS-specific DMRS for ePDCCH transmission

 The necessary parameters of the DMRS for ePDCCH transmission are DMRS antenna port(s), 
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and the parameter X. According to proposal 2, we prefer to define a fixed antenna port and 
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 Regarding the parameter X, we propose the adoption of CSI-RS-specific DMRS for ePDCCH transmission.  In the RAN1#68 meeting, the following have been agreed:
· Pseudo-random sequence generator initialisation (cinit) is configurable in a UE-specific manner
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· At least Y will be signaled 

· FFS: Interpretation of ns
· Range of Y is 0 to 503
  With our proposal, for example, when n CSI-RS configurations are configured and the parameter Y for each CSI-RS configuration is configured as Y1, Y2,…,  Yn, , then n DMRS for ePDCCH transmission in the predefined ePDCCH potential region is  initialized by substitute Y1, Y2,…,  Yn, for X in the 
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 equation for DMRS. That means the DMRS parameter X for ePDCCH transmission is designed based on CSI-RS configuration.
Proposal 3. For the DMRS of ePDCCH transmission, antenna port and
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are fixed (values are FFS) whereas the parameter X equals the parameter Y in the 
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equation of CSI-RS configuration. 
 In such a system, how to determine CSI-RS configuration for ePDCCH detection is an open issue. With the information of CSI-RS configuration for ePDCCH detection, UE can execute blind decoding for the ePDCCH using the parameter Y which is configured by the eNB.
 In LTE Rel-11, CSI feedback based on per-CSI-RS-resource has been agreed to be supported in RAN1#67. Therefore, we propose determining the CSI-RS configuration for ePDCCH detection based on CoMP CSI-RS-based CSI measurement set.
Proposal 4. Determine the CSI-RS configuration for ePDCCH detection based on CoMP CSI-RS-based CSI measurement set. The number of CSI-RS configuration for ePDCCH detection is FFS.
4 Conclusions
 In this contribution, we presented our views on the design of DMRS for ePDCCH.

Proposal 1:  The scrambling sequence initialization of DMRS for ePDCCH is the same as that of DMRS for PDSCH which defined by 
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where details on parameter X and 
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are FFS.
Proposal 2.  For the distributed ePDCCH transmission, necessary parameters of the DMRS are predefined and they are not to be dynamically configured for each UE by the eNB.
Proposal 3. For the DMRS of ePDCCH transmission, antenna port and
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are fixed (values are FFS) whereas the parameter X equals the parameter Y in the 
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equation of CSI-RS configuration.
Proposal 4. Determine the CSI-RS configuration for ePDCCH detection based on CoMP CSI-RS-based CSI measurement set. The number of CSI-RS configuration for ePDCCH detection is FFS.
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