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1 Introduction
CSI-RS have been discussed in Rel-11 to support CoMP scenarios [1]: 
Non-zero-power and zero-power CSI-RS have been introduced in Rel-10 for CSI measurement and reporting perspectives. CSI-RS may be re-used for CoMP to identify and measure the downlink channel status of multiple transmission points. Points can be allocated orthogonal resources avoiding mutual interference between the CSI-RS transmissions. New types of CSI-RS configurations may be considered to facilitate CoMP CSI measurements. 
In RAN1 66bis meeting, following working assumptions have been agreed:

· “CSI-RS resource” here refers to a combination of “resourceConfig” and “subframeConfig” which are configured by higher layers
· Allow multiple non-zero-power CSI-RS resources to be configured to a Rel-11 UE by dedicated signalling at least for CSI feedback
In this contribution, we will discuss CSI-RS resource configuration further based on the agreed working assumptions. 
2 Configuration of CSI-RS
Rel-10 transmission of CSI-RS specifies that the scrambling seed is based on the cell ID. The cell ID is implicitly derived by the UE as the cell ID of its serving cell. This might impose some unnecessary limitations for certain CoMP scenarios in Rel-11.
In Rel-11, within the multiple CSI-RS resources configured to one UE by one serving cell, the CSI-RS resources corresponding to neighbour cells may have scrambling seed determined by the IDs of neighbour cells, since Rel-10 UEs would also be taking measurements on the same CSI-RS resource. Therefore the CSI-RS resource configuration for a UE may be required to support more scrambling seeds for CSI-RS than the current default value related to the serving cell. 
Furthermore, using different scrambling seeds for patterns transmitted over the same time-frequency resource may provide more CSI-RS resources to be configured within a single subframe. For example, when macro cells are equipped with 8 transmit antennas, only 5 CSI-RS orthogonal resources can be accommodated within one subframe. Allowing flexible association of scrambling seed to CSI-RS resource may allow re-using resources within the same subframe in a semi-orthogonal manner.
Note that a UE may not necessarily know whether a CSI-RS resource is mapped to an actual cell (CoMP scenario 3) or just a subgroup of antennas within a cell (CoMP scenario 4) in order to be able to measure and report the channel corresponding to the configured CSI-RS ports. Particularly, the UE may not necessarily monitor signaling from neighbor cells to get the scrambling code information about CSI-RS of neighbor cells. Hence the dedicated signaling for a serving cell to configure CSI-RS resources should include the scrambling code information for CSI-RS.  In Rel-8, the scrambling seed is determined by cell-ID and slot number. Since we cannot ensure all neighbor cells in the CoMP set have the aligned frame synchronization with the same subframe offset, both cell-ID and slot number/subframe number offset may be needed for a CSI-RS resource signaling.
Proposal 1: Scrambling seed per CSI-RS resource or port should be supported.
It is proposed that CSI-RS ports may be configured for RRM measurements by a UE since CRS cannot be used for site selection for CoMP set in case of scenario 4. The configuration of CSI-RS for RSRP measurement may reflect the site information. For example, the eNB may inform multiple resource of CSI-RS, where each resource is corresponding to a site, having an independent CSI-RSRP measurement. More details on the motivations to introduce RRM measurements based on CSI-RS can be found in [2].
Proposal 2: CSI-RS ports may be signalled to a UE for RRM measurement. The configuration may need to inform several resources of CSI-RS for independent RRM measurements of each resource or port.
3 Summary of the proposed CSI-RS signaling for CoMP in Rel-11
Based on above discussion, we need new configuration for a UE to support multiple CSI-RS resources with possible multiple scrambling seeds, and multiple CSI-RS resources for CSI-RSRP measurement. We need to define the higher layer signalling to support the new configuration. 

The CSI-RS configuration for CoMP UEs in Rel-11 is proposed to include multiple non-zero power CSI-RS resources, where each resource is associated with a number of CSI-RS ports in this resource and intra-subframe CSI-RS resource location as in Rel-10, and with the following additional parameters:

· A parameter to derive pseudo-random sequence generator initialisation (cinit):

· This parameter is independently configured for each CSI-RS resource.
· cinit can take on a value corresponding to any Cell-ID to avoid impact to Rel-10 UEs.
· CSI/RRM measurements indicator, conditioning CSI feedback and/or RRM report for this resource. 
The CSI and RSRP measurements flags indicate whether the UE should report CSI and/or CSI-RSRP for the CSI-RS ports in this resource. This allows to flexibly configuring the RSRP and CSI measurements set to be subsets or supersets of one another.
4 Conclusion
We have discussed the new configuration of CSI-RS for CoMP scenarios and the related signalling support. We propose the following:
Proposal 1: Scrambling seed per CSI-RS resource or port should be supported.
Proposal 2: CSI-RS ports may be signalled to a UE for RRM measurement. The configuration may need to inform several resources of CSI-RS for independent RRM measurements of each resource or port.

The detailed signaling of CSI-RS configurations is proposed below.
Proposal 3:
· A parameter to derive pseudo-random sequence generator initialisation (cinit) should be signalled for each CSI-RS resource or port:

· This parameter is independently configured for each CSI-RS resource or port.
· cinit can take on a value corresponding to any Cell-ID to avoid impact to Rel-10 UEs.
· CSI/RRM measurements indicator should be signalled for each CSI-RS resource or port.
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