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1. Introduction
Configuration of multiple non-zero-power CSI-RS resources for one CoMP UE was introduced in Rel-11. The parameters for each resource including virtual cell ID for initialization of pseudo-random sequence were discussed for several meetings. However, there are still arguments on some issues. In the RAN1#68 meeting, the decisions on CSI-RS resource was listed as follows:
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Pseudo-random sequence generator initialisation (cinit) is configurable in a UE-specific manner

· At least X will be signaled 
· FFS: Interpretation of ns
· Range of X is 0 to 503
· Pc is configurable at least per CSI-RS resource 
· FFS : Configuration per CSI-RS port 
In this contribution, we further discuss the remaining issues of CSI-RS parameters
2. Discussion 
The contribution [1] mentioned the feasibility of CoMP transmission in a non-synchronous system via configuration of ∆ns. However, if CoMP is performed in a non-synchronous system, ∆ns should be indicated for all of the UL/DL reference signals beside CSI-RS. Especially for DMRS, dynamic indication of ∆ns would be necessary to support transparent and dynamic CoMP transmission. This is not expected from the perspective of specification and complexity. It is recommended that CoMP is allowed only in a synchronized system. To obtain CoMP gain, some additional effort may be needed to ensure the synchronization in FDD system.
Proposal 1: The same interpretation of ns as that in Rel-10 is used.
A CoMP scenario is also mentioned in [1] that multiple points with different cell IDs are aggregated to share a single CSI-RS resource for aggregated feedback. In this case, antenna ports from different points are mapped to different CSI-RS ports in that resource. To reuse the existing CSI-RS resource for Rel-10 UEs, CSI-RS ports for different cells within a resource may be configured with different IDs or Pcs.
However, the current design of CSI feedback (e.g. limited values for CSI-RS ports, codebook design) can’t well support this aggregated CSI-RS and the performance cannot be ensured. By now no clear performance gain has been found for aggregated CSI-RS resource compared to per-cell CSI feedback. If there is scenario for aggregated resource, non-overlapped CSI-RS resources with the same ID/Pc can also be introduced and the overhead will not be a problem considering the limited scenarios. Even if aggregated resource with Rel-10 CSI-RS is scheduled, Pc can still be assumed to be the same for different cells within the resource, since the PDSCH EPRE in each point can be independently scheduled for each UE. From the view of system design, configuration of port-specific scrambling IDs/Pc will also increase the complexity of signaling design and UE processing. 
Proposal 2: Only single initialization ID and single Pc is needed for each CSI-RS resource.
Whether to configure the same subframe among multiple CSI-RS resources for a UE was still undecided. In Rel-10, CSI-RS subframes in different cells are independently configured. In Rel-11, the CSI-RS for Rel-10 UEs is recommended to be reused as much as possible for Rel-11 UEs considering backward compatibility and resource efficiency. This will be unavailable if only single subframe is allowed in CoMP measurement set. The limitation of common subframe may also lead to resource issues and introduce additional interference. We don’t think this type of restriction on eNB scheduling is needed. Independent subframe configuration is recommended to effectively support of time-domain multiplexing among multiple non-zero-power CSI-RS resources. Common subframe configuration of multiple CSI-RS resources can be a special case and allocated by eNB if needed.
Proposal 3: Independent subframe configuration among non-zero-power CSI-RS resources is recommended.
In Rel-10, multiple zero-power CSI-RS resources should be allocated in a common subframe for a UE.  However, if independent subframe configuration is allowed for different non-zero-power CSI-RS resources, different subframes of zero-power CSI-RS should also be allowed for resource muting for corresponding CSI-RS. Even when the CSI-RS position of measurement set is implicitly not allowed for PDSCH transmission, muting of CSI-RS resource outside the set may also be signaled to ensure the CSI measurement of other UEs.
Proposal 4: Multiple subframe configurations should also be considered for zero-power CSI-RS.
3. Conclusions

In this contribution, we discuss remaining issues of CSI-RS resource configuration. Configuration of non-zero-power and zero-power CSI-RS should be jointly considered. The following are proposed for CSI-RS design.
Proposal 1: The same interpretation of ns as that in Rel-10 is used.

Proposal 2: Only single initialization ID and single Pc is needed for each CSI-RS resource.

Proposal 3: Independent subframe configuration among non-zero-power CSI-RS resources is recommended.
Proposal 4: Multiple subframe configurations should also be considered for zero-power CSI-RS.
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