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1
Introduction
In this contribution we discuss remaining aspects relating to downlink CoMP reference signals. Regarding DM-RS, we view it as sufficient to support two virtual cell IDs without additional signaling in the DCI format.  On CSI-RS, we propose to configure the parameter subframeConfig individually per CSI-RS resource.  We do not see a need for per-CSI-RS port signaling; instead, if such aggregation is to be supported, it should be done on a per-CSI-RS resource level. 
2
Remaining issues regarding DM-RS

At RAN1#68, the following working assumption was agreed: 
· 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
Our views regarding the remaining issues can be summarized as follows: 

· Number of virtual cell IDs.  In [1] we propose to support a CoMP measurement set size of two points based on statistical analyses and UE complexity considerations.  In line with this proposal, we view two virtual cell IDs as sufficient for CoMP operation. 
· Dynamic indication of virtual cell ID. The dynamic selection of which virtual cell ID to use can be supported by reusing the SCID bit in DCI Format 2C.  While this approach somewhat restricts the ability to perform MU-MIMO with Rel-10 legacy UEs, we prefer this signaling methods over increasing the number of bits in the DCI format. 
· Value range of x(n).  The parameter x(n) represents a virtual cell ID and therefore only values in the range from 0 to 503 should be permitted.  This is also in line with the agreement on CSI-RS which was made at RAN1#68. 
Proposal 1: 

· No more than two virtual cell IDs should be supported.  Dynamic signaling may be based on reusing the SCID bit in DCI Format 2C. 
· The value range of x(n) should be restricted from 0 to 503. 

3
Remaining issues regarding CSI-RS

At RAN1#68 the following agreement was reached regarding the CSI-RS sequence: 
· Pseudo-random sequence generator initialisation (cinit) is configurable in a UE-specific manner
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· At least X will be signaled 
· FFS: Interpretation of ns
· Range of X is 0 to 503
Regarding remaining aspects on CSI-RS configuration, the following was agreed: 

· Pc is configurable at least per CSI-RS resource

· FFS : Configuration per CSI-RS port

Our views regarding remaining issues can be summarized as follows:
· Signaling of subframeConfig.  In Rel-10, the parameter subframeConfig is used to convey the CSI-RS periodicity as well as the CSI-RS subframe offset through parameter 
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[2].  In the working assumption it was left FFS whether this parameter should be common or independent across the CSI-RS resources of a UE.  In our view it is desirable to allow for an independent configuration of subframeConfig in order to enable a more flexible assignment of CSI-RS resources.  
· Signaling parameters on a per-CSI-RS-port basis.  It has been proposed to allow configuration of some CSI-RS parameters on a per-port basis.  In our understanding such proposals target improved support of aggregated feedback.  However, assuming additional support for such aggregated feedback is indeed agreed, other signaling approaches should be considered as well.  For example, aggregation of individual CSI-RS resources by separate signaling appears to be a more flexible approach that also saves overhead.  In our view, it is therefore premature to agree on per-CSI-RS port signaling of CSI-RS configuration parameters.  In addition, in order to improve feedback performance, we proposed [3] that the UE may assume the CSI-RS ports within a CSI-RS resource have the same timing (which does not in itself preclude the use of non-collocated antennas by the eNB).  This also does not preclude the use of feedback aggregated across different CSI-RS resources if the benefits of such feedback mode warrant specification support [4].
Proposal 2: 

· The parameter subframeConfig should be signaled independently on a per-CSI-RS resource basis. 

· It is premature to consider per-CSI-RS port signaling for improved aggregated feedback.  Discussions on CoMP feedback should be finalized first.  If support is agreed, other signaling methods should be considered as well.  
4
Conclusions

In conclusion, this contribution has proposed a more flexible initialization of the DM-RS sequence generator for Rel-11.  Our detailed views and proposals can be summarized as follows: 
DM-RS

· No more than two virtual cell IDs should be supported.  Dynamic signaling may be based on reusing the SCID bit in DCI Format 2C. 

· The value range of x(n) should be restricted from 0 to 503. 
CSI-RS

· The parameter subframeConfig should be signaled independently on a per-CSI-RS resource basis. 

· It is premature to consider per-CSI-RS port signaling for improved aggregated feedback.  Discussions on CoMP feedback should be finalized first.  If support is agreed, other signaling methods should be considered as well.  
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