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1. Introduction

The following working assumptions were agreed in RAN1#66bis regarding CSI-RS for CoMP.
Working assumption:

· Allow multiple non-zero-power CSI-RS resources to be configured to a Rel-11 UE by dedicated signalling at least for CSI feedback.
…
· Definition: “CSI-RS resource” here refers to a combination of “resourceConfig” and “subframeConfig” which are configured by higher layers.
In this contribution we present our views on CSI-RS configurations for multi-point CSI measurement. 
2. CSI-RS configuration 
In Rel.10, a UE may be semi-statically configured with a non-zero-power CSI-RS by IE CSI-RS-Config including  the following parameters: 

· antennaPortsCount:  CSI-RS ports and takes value from {1, 2, 4, 8}
· resourceConfig:        CSI-RS pattern and takes values from {0…,31}
· subframeConfig:       CSI-RS subframe periodicity and offset, and takes value from {0, … 154}
· Pc: 

      nominal CSI-RS-to-PDSCH power ratio, and takes integer values from {-8, .. 15}.
2.1. Number of antenna ports and CSI-RS pattern

The CSI-RS antenna ports and the CSI-RS pattern shall be configured independently for each CSI-RS-resource. There does not appear to be any reason that the number of antenna ports or pattern should be dependent across different measurement points. 
In Rel.10 we already have {1, 2, 4, 8} ports CSI-RS defined.  If other subset size is considered (e.g. 3, 5, 6, 7), we need to define new codebooks for those sizes. But it is unclear if we need such subset sizes.  Regarding the maximum CSI-RS antenna ports, for most foreseeable applications it is difficult to see why a subset of >8 RRHs is needed from coverage and capacity perspective. Considering the above, a maximum subset size of 8 should be large enough which is already supported in Rel.10.  In addition, the same sets of CSI-RS patterns in Rel.10 should be re-used in Rel.11, as there is no good reason to define a new set of CSI-RS patterns. 
2.2. CSI-RS power offset

In Rel.10, Pc is the CSI-RS-to-PDSCH power ratio and used for deriving the CQI feedback. For multi-point CSI feedback, it is reasonable to also allow Pc to be independently configured for each CSI-RS resource. This is useful to allow different types of points (macro or LPN) to configure their transmit power independently, which is the very reason to introduce Pc in the first place. 
2.3. Subframe periodicity/offset configuration 

Overall, CSI-RS subframe periodicity/offset shall be configured independently (either in same or different subframes), to suit the particular CoMP scheme, CSI feedback constraint, and legacy UE support. 

· Configuring CSI-RS-resources in the same subframe is probably beneficial if aggregated PMI is to be reported for coherent JT. For other CoMP schemes or feedback schemes, having CSI-RS-resources assigned in the same or different subframes will both work well. 

· By configuring the subframe offsets differently, feedback for each point may be time-domain multiplexed (Fig. 1). Hence each channel report may include CSI of one measurement point. This allows Rel.10 single-point feedback channel (PUCCH/PUSCH) to be re-used, greatly simplifying CoMP feedback design. 
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· Impact on legacy UE due to single-point CSI-RS has been analyzed in the Rel.10. When multiple CSI-RS resources are configured in the same subframe, the resultant higher CSI-RS density may impact legacy UE PDSCH performance more significantly. This problem could be alleviated by the flexibility to assign CSI-RS-resources in the same or different subframes. 
2.4. CSI-RS sequence initialization 

The CSI-RS sequence is initialized as a function of the corresponding cell-ID in Rel.10, 
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It is necessary to allow the initialization sequence of each CSI-RS resource to be configured independently for CoMP Scenario 1-3 with different cellIDs. In this case, higher-layer signaling should also include a parameter that the UE shall assume for CSI-RS sequence initialization, for each CSI-RS resource. 
3. Conclusions
In this contribution we discussed the configuration of non-zero-power CSI-RS resources for Rel.11 DL CoMP. Based on the discussion, our view are summarized below: 
· antennaPortsCount, Pc, resourceConfig, subframeConfig should be able independently for each CSI-RS-resource.
· {1, 2, 4, 8} CSI-RS antenna ports are supported for each CSI-RS resource. No new CSI-RS ports number or patterns are defined in Rel.11.  
· A higher-layer parameter could be introduced as the initialization seed for each CSI-RS-resource. 
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