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1 Introduction
In 3GPP RAN1 #66bis, work on the CoMP work item was initiated with the following four CoMP scenarios in consideration [1]:
· Scenario 1: Homogeneous network with intra-site CoMP.
· Scenario 2: Homogeneous network with high power remote radio heads (RRHs).
· Scenario 3: Heterogeneous network with low power RRHs within the macrocell coverage.
· Scenario 4: Network with low power RRHs within the macrocell coverage where the transmission/reception points created by the RRHs have the same cell ID as the macro cell.
One of the issues that need to be studied in RAN1 is the configuration of CSI-RS in support of downlink CoMP. This contribution summarizes Samsung’s view on this issue.
2 CSI-RS Configuration

In order to support CoMP, a UE should measure multiple CSI-RSs. Therefore, the eNB would convey to the UE using UE specific RRC signalling the parameters required to accurately measure each CSI-RS. The required parameters for configuring a single CSI-RS resource for UE measurement in Release 10 are the following:
· antennaPortsCount: Indicates the number of antenna ports constituting a CSI-RS
· resourceConfig: Indicates the OFDM sym and subcarrier location of the CSI-RS reuse pattern within a PRB pair
· subframeConfig: Indicates one of multiple subframe offset and periodicity pairing
· Pc: Indicates the assumption on the ratio of PDSCH EPRE to CSI-RS EPRE to be used by UE for feedback
In order to support CoMP, a UE would need to report back CSI feedbacks for multiple CSI-RSs. Such operation in the UE side would require that for each CSI-RS that the UE is to measure, the above set of parameters is provided by the eNB. The above set of parameters is conveyed to the UE using UE specific RRC signalling as in Release 10. The only difference with the Release 10 is that instead of a single set of parameters, multiple sets of parameters can be signalled.
The values of the same parameter in different set can be set in an individual manner. For example, the eNB can configure subframeConfig for CSI-RS1 and CSI-RS2 to have different values. Allowing all the parameters in the above list to be configured individually would allow eNB more flexibility in deploying CoMP in dense networks.
Proposal1: Release 11 should support UE specific RRC signalling for conveying multiple sets of CSI-RS related parameters antennaPortsCount, resourceConfig, subframeConfig, and Pc which can be individually configured for each CSI-RS.
In addition to the above four parameters, the UE would be signalled a value that is replaces the Cell-ID value in the initial state of the scrambling sequence for CSI-RS. Basically, the eNB would make the decision on which TPs the UE should measure. The TPs that the eNB chooses for a UE could belong to the same cell or different cells depending on network implementation. Since the UE has no knowledge of how the network is implemented and how the TPs are assigned, it would be up to the eNB to inform the UE of the value to use for the Cell-ID variable in the initial state of the scrambling sequence for CSI-RS. Note that the value for the Cell-ID variable would be provided for each CSI-RS individually using UE specific RRC signalling.
Proposal2: Release 11 should support UE specific RRC signalling for conveying the value for the Cell-ID variable in the initial state of the scrambling sequence for each CSI-RS.
Another piece of information that is required for the measurement of CSI-RS is the indication on which subframes are eligible for CSI-RS measurement. In Release 10, UE assumes that CSI-RS is not transmitted on the following subframes:

· in the special subframe(s) in case of frame structure type 2,

· in subframes where transmission of a CSI-RS would collide with transmission of synchronization signals, PBCH, or SystemInformationBlockType1 messages,
· in subframes configured for transmission of paging messages. 

The intent is to protect the subframes which have essential roles in the overall system operation of Release 8, 9, 10 UEs. Similar approach can be taken in Release 11. However, in Release 11 CoMP operation, a UE may not have full knowledge of the necessary information pertaining to the TPs or cells for which it is receiving CSI-RS from. In such cases, it would be beneficial for the eNB to provide them using RRC signalling.

Proposal3: Release 11 should support UE specific RRC signalling for conveying which subframes the UE should assume that CSI-RS is not transmitted.
3 Conclusions
This contribution discusses the information necessary to configure CSI-RS in Release 11 for downlink CoMP operation. The following proposals are made:
Proposal1: Release 11 should support UE specific RRC signalling for conveying multiple sets of CSI-RS related parameters antennaPortsCount, resourceConfig, subframeConfig, and Pc which can be individually configured for each CSI-RS.
Proposal2: Release 11 should support UE specific RRC signalling for conveying the value for the Cell-ID variable in the initial state of the scrambling sequence for each CSI-RS.
Proposal3: Release 11 should support UE specific RRC signalling for conveying which subframes the UE should assume that CSI-RS is not transmitted.
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