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1 Introduction

UE specific CSI-RS and DM RS details for CoMP have been agreed in RAN1#67bis and RAN1#68 respectively.   This paper discusses the remaining issues of DL DM RS and CSI-RS.
2 DM RS remaining issues

In RAN1#68, the working assumption of UE specific DM RS configuration to support CoMP was made as follows,
· Enhancement to DMRS sequence in Rel-11 DL-CoMP is supported. 
· 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.
· Note: Target of harmonization with ePDCCH is FFS
· Note: Target of minimize the modification of any DCI formats for DM-RS sequence
UE specific DM RS configuration provides the flexibility to maintain the DM RS orthogonality of PDSCH transmissions from multiple TPs in the cooperating set.  It also serves the purpose of 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.   The arbitrary parameter X to replace the cell ID provides sufficient flexibility for multi-cell operation.   As proposed in [1], a single value of X configured by higher layers should be sufficient for maintaining orthogonality of PDSCH transmissions from multiple TPs in the cooperating set.  The nSCID value could be reused to randomize the interference to those DM RS outside cooperating set.    Two values of X’s 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.  Additional values of X with dynamic signalling on the physical layer would further complicate the DCI format design. There are no apparent benefits and scenarios shown to support dynamic signalling of X.  Thus, a couple of values of X can be selected from a set of values {x(0), x(1), … x(N-1)} with each X tied to nSCID  by higher layer signalling.  The total number N should be limited to 2 in Rel-11.  
Proposal 1:    Two X’s are selected from a set of values {x(0), x(1), … x(N-1)} with each X tied to nSCID  by higher layer signalling.  The total number N is limited to 2 in Rel-11.  

3 CSI-RS Remaining issues 
3.1 CSI-RS initialization 

UE specific CSI-RS and its range were agreed as follows: 
· Pseudo-random sequence generator initialisation (cinit) is configurable in a UE-specific manner
[image: image3.wmf](

)

(

)

16

initsSCID

/21212

cnXn

=+×+×+

êú

ëû


· At least X will be signaled 
· FFS: Interpretation of ns
· Range of X is 0 to 503
 The initialization of the UE-specific CSI-RS sequence generation was confirmed with the range from 0 to 503.  There is a proposal [1] to modify the UE specific initialization to support subframe shift among neighboring cell.  For CoMP, the subframe is aligned and synchronized in order to coordinate the transmissions.  Thus, there is no need to modify the ns  in the agreed UE-specific CSI-RS initialization function. 

Proposal 2:  No additional modification of ns would be supported in the CSI-RS sequence initialization 
3.2 CSI-RS configuration
The configuration of CSI-RS was agreed to include a power offset parameter per CSI-RS as follows 

· Pc is configurable at least per CSI-RS resource

· FFS : Configuration per CSI-RS port

The remaining open point is whether the CSI-RS power offset parameter should be per CSI-RS resource or per antenna port.  The proposal of supporting power offsets per CSI-RS port is to dynamically adjust the PDSCH power per antenna port in power imbalance scenarios.   If a CSI-RS resource is configured with unbalanced Tx powers between antennas, e.g. antennas with high Tx power and low Tx power in geographically separated locations, the performance would benefit from allowing the power and phase differences to be compensated dynamically along with the precoding in an enhanced codebook [12].  The power compensation between unbalanced Tx antennas could then include not only the long term pathloss but also the short term fading.  The fundamental enhancement is to incorporate the power and phase in an enhanced precoding codebook for the DM-RS when antenna ports are configured with unbalanced Tx powers.  Long-term semi-static power boosting per CSI-RS antenna port would have limited impact on the system performance improvement. 
Proposal 3: Pc per antenna port is not supported in Rel-11
4 Conclusions
In this paper, we have discussed the remaining issues of the DM RS and CSI-RS design for CoMP.  Our proposals are as follows:
DM RS

Proposal 1:    Two X’s are selected from a set of values {x(0), x(1), … x(N-1)} with each X tied to nSCID  by higher layer signalling.  The total number N is limited to 2 in Rel-11.  

CSI-RS
Proposal 2:  No additional modification of ns is supported in the CSI-RS sequence initialization 
Proposal 3: Pc per antenna port is not supported in Rel-11
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