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1 Introduction

In RAN1#68bis, a working assumption for the UE specific DM RS configuration was made as follows,
・For the DMRS sequence initialization

· Two candidate values of X are configured: x(0) and x(1)

· nSCID  is reused for dynamic selection of x(0) or x(1) only for rank 1 and 2

· Note that nSCID  equals to 0 for the rank larger than 2
The remaining issues for DM RS configurations are,
· Further study is not precluded for the optimization for the higher rank

· Further study is not precluded for the dynamic selection of x(0) or x(1)

· Further study is not precluded for the dynamic switching or semi-static switching of subframe offset (ns)

Details of DM RS for CoMP have therefore mostly been agreed in RAN1#68bis.   This paper discusses the remaining issues for DL DM RS.
2 DM RS remaining issues

2.1 Optimization for higher rank 
Two values of X are supported in the UE specific DM RS configuration, which provides the flexibility to maintain the DM RS orthogonality of PDSCH transmissions from multiple TPs in the cooperating set.  Two scrambling sequences would allow randomizing the interference to the DM RS outside the cooperating set since the resource allocations of DM RS are the same in all cells in the neighbourhood.   Two values of X configured by higher layers to link to nSCID  would be sufficient in dynamic allocation by using the principle of joint coding of the layer mapping, precoding, and nSCID  in current DCI format 2C.   The additional scrambling sequence for DM RS is to have quasi-orthogonal property to support MU-MIMO or MU-CoMP.  The joint coding with nSCID to indicate the different scrambling sequence for rank 1 and 2 in DCI format 2C is sufficient since MU-MIMO and MU-CoMP would be supported for rank =1 or rank =2.  Higher rank MU-MIMO or MU-CoMP are unlikely to be scheduled since the required SNR would not be met when the DL Tx power is shared between multiple users.  Thus, dynamic indication of DM RS sequence for higher rank does not need to be supported in Rel-11.   
Proposal 1:    Dynamic signaling to support rank > 2 is not supported in Rel-11.
2.2 Dynamic selection of x(0) or x(1)
The working assumption of two values of X configured by higher layers linking to nSCID  provides sufficient flexibility in maintaining the orthogonal property when transmitted from multiple TPs (CoMP operation) or single TP (single cell operation) dynamically.  Two scrambling sequences also provide the quasi-orthogonal property to support MU-CoMP or MU-MIMO operation, similarly to the additional nSCID  to generate an additional scrambling sequence in Rel-10.  There are no apparent benefits and scenarios shown to support dynamic signalling of X in addition to using  nSCID  to indicate the sequence between x(0) and x(1).  

Proposal 2:  No dynamic selection of x(0) and x(1) in addition to indication by nSCID  in Rel-11.  
2.3 Dynamic switching or semi-static switching of subframe offset (ns)
The proposal of supporting an additional subframe shift in the DM RS initialization is to further randomize the interference among neighboring TPs.  For CoMP, the subframe is aligned and synchronized in order to coordinate the transmissions.  Thus, there is no need to support additional switching of subframe offset (ns ) in the UE-specific DM RS initialization function. 

Proposal 3:  No dynamic or semi-static switching of subframe offset (ns) in supported in the DM RS sequence initialization in Rel-11.  
3 Conclusions
In this paper, we have discussed the remaining issues of the DM RS for CoMP.  Our proposals are as follows:
Proposal 1:  Dynamic signaling to support rank > 2 is not supported in Rel-11.

Proposal 2:  No dynamic selection of x(0) and x(1) in addition to indication by nSCID  in Rel-11.  

Proposal 3:  No dynamic or semi-static switching of subframe offset (ns) in supported in the DM RS sequence initialization in Rel-11.  
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