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1 Introduction 
In RAN1 #66bis, as part of CoMP Work Item, downlink DM RS enhancement has been discussed and the following was agreed as working assumption:

· Same DMRS sequence generator as in Rel-10 is used.

· A UE can be semi-statically configured in a UE-specific manner, which initialization values for DMRS scrambling generator are available for dynamic selection.

· Initialization values can be configured to correspond to Rel-10 DMRS. 

· FFS: Introduction of additional orthogonality for DMRS

In this contribution, we discuss the details of signaling for the initialization of DM RS sequence generation within the framework of the above working assumption.
2 Discussion
As has been discussed, in Rel-10 cell-specific initialization of the DM RS sequence generator limits the DM RS flexibility, and hence the motivations for DM RS enhancements are point-specific scrambling for shared Cell ID scenarios, inter-point orthogonality in separate Cell ID scenarios, and flexibility of MU MIMO scheduling [1-7]. 

Initialization of the DM RS sequence generation 

For the initialization of the DM RS sequence generator, the following two options can be considered.

Option 1) The Rel-10 initialization formula is reused but with a UE-specific Virtual Cell ID (VCI), denoted 
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Option 2) A new UE-specific scrambling ID (SCID), denoted 
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, is added to the Rel-10 initialization formula:
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where 
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DM RS sequence setting for ePDCCH demodulation
Here DM RS sequence setting is described based on the initialization formulas in Eq. (1) and Eq. (2).
For DM RS sequence setting for ePDCCH demodulation, dynamic indication of DM RS sequence initialization by DCI is not feasible since the UE does not know DM RS sequence setting before detecting ePDCCH.  UE-specific higher-layer signaling can be used to configure a VCI value in case of Option (1) or a new additive SCID value in case of Option (2). Further for the potential use of MU-MIMO for ePDCCH, one value for 
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also can be signaled to the UE.
The UE-specific sequence setting can achieve point-specific DM RS sequence scrambling in shared Cell ID scenarios. It is noted that in shared Cell ID scenarios, point-specific DM RS sequence setting is necessary if the common search space is defined within the ePDCCH region. 
DM RS sequence setting for PDSCH demodulation
For DM RS sequence setting for PDSCH demodulation, RRC configuration and DCI can be jointly used to dynamically indicate the DM RS sequence setting in the subframe. In RRC configuration, the UE can be configured with multi VCI or 
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values through UE-specific signaling. Then, DCI indicates which VCI or 
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 value among the RRC configured values and also which 
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value are used for the DM RS sequence initialization in the subframe. 

The range of VCI should include the range of Cell ID to allow for dynamic MU-MIMO paring between legacy UEs and Rel-11 UEs. For the same reason, it is desirable that the range of 
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  should include zero. Currently, the Cell ID can take an integer ranging from 0 to 503 while the VCI should be allowed to take a value outside the Cell IDs.  From a cell planning perspective, the selection of a VCI value > 503 can avoid a potential collision with the Cell IDs of the other cells. 
As an example of signaling, the UE can be configured with two VCI values 
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 through RRC signaling. One of the VCI values can correspond to the Cell ID of the UE’s serving cell. If 
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 can take 0 or 1, a 2-bit parameter in DCI can indicate one set of VCI and 
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values to be used for DM RS sequence initialization, as shown in Table 1. 
Table 1 Indication of DM RS sequence initialization by DCI
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3 Conclusion
In conclusion, we propose the followings for DM RS sequence setting. 
· ePDCCH DM RS sequence setting

· UE-specific RRC signaling of a VCI (or an additive SCID) value and an 
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value
· PDSCH DM RS sequence setting 

· UE-specific RRC configuration of multiple VCI (or additive SCID) values 
· Dynamic selection by DCI among the configured VCI (or additive SCID) values
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