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1. Introduction
In RAN1 67, there is working assumption as follows [1]. 
· Configuration of multiple non-zero-power CSI-RS resources includes at least:
· antennaPortsCount, resourceConfig
· Independently configured among CSI-RS resources
· subframeConfig
· Whether common or independent among CSI-RS resources is FFS
· Configurable parameter to derive the pseudo-random sequence generator initialisation (cinit)
· cinit is independently configured among CSI-RS resources
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where X is configurable in a UE-specific manner and may take on any value in the range of 0 to 503
· FFS whether Rel-10 formula can be used without a change
· FFS whether beyond 503 are supported
· FFS whether CSI-RS ports always have the same scrambling or can have different scrambling within a CSI-RS resource
· Pc
· Details of signalling is FFS

· Additional parameters may be considered
In this contribution, we provide a possible CSI-RS configuration for channel estimation and interference measurement on CoMP scenario 3 and scenario 4.
2. Design Philosophy
For an UE needs to operate properly in CoMP scenario 3 and scenario 4, accurately estimating the channel state information (CSI) from all cells/transmission points (TPs) in measurement set is important. Due to the working assumption in section 1, there shall be multiple non-zero power CSI-RS resource can be configured for each UE. It implies the CSI from different cells/TPs can be estimated at UE by allocating non-overlapping CSI-RS resource to each cells/TPs and by configuring UE the CSI-RS resource of each cells/TPs in measurement set. The following is an example.
In figure 1, there are 1 eNB and 4 RRHs, and the UE need to estimate the CSI from all the 5 transmitters. As we demonstrate, it can be realized by allocating each transmitter non-overlapping CSI-RS resource(s) and by configuring the UE to estimate CSI on the 5 different CSI-RS resource. Due to the 6 CSI-RS resources are orthogonal to ach others, the channel estimations for each transmitter are possible. Please note, there is no limitation on the number of available CSI-RSs for each transmitter. Each transmitter could be assigned multiple CSI-RS resources which are orthogonal to the CSI-RS resources of other transmitters such as RRH 4, and which CSI-RS shall be utilized by UE to estimate the CSI is by configurations. The multiple CSI-RS for cell/TPs allows eNB can configure the preferred CSI-RS resource for UE to estimate CSI, but in such case the UE needs to know which non-zeros power CSI-RS is for channel estimation and which non-zeros power CSI-RS is not.
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Figure 1: An example for CoMP channel estimation with 6 CSI-RS resources. 
Furthermore, by allocating non-overlapped CSI-RS resource to each transmitter and notifying UE which non-zeros power CSI-RS is for channel estimation, the UE can measure the interference level from each transmitter which is not currently in the cooperating set. On the other hand, to measure the interference outside the system, configuring additional zero power CSI-RS for this UE might be a feasible approach. It implies to reserve some CSI-RS resources which have not been assigned to any cells/TPs, and configure them as zeros power CSI-RS for UE, then the interference outside the system can be measured.  The following is another example.
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Figure 2: An example for CoMP interference measurement with 6 CSI-RS resources.
3. Considerations for scenario 3 and scenario 4
It is intuitive to realize the approach mentioned in section 2 under CoMP scenario 3. Due to the CSI-RS sequence in Rel. 10 is cell-specific, each cell in scenario 3 by nature owns non-overlapped CSI-RS. Furthermore, considering the working assumption in section 1, the CSI-RS sequence initialisation becomes to 
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The flexibility of CSI-RS resources allocations among cells becomes higher and can be realized by operators. However, assigning multiple non-zero power CSI-RS resources to UE is not allowed in Rel.10. The working assumption in section 1 which introduces multiple non-zero power CSI-RS resources for each UE implies only Rel. 11 UE can realize the CSI estimation and interference measurement mentioned in section 2. Finally, configure multiple zero power CSI-RS for each UE is feasible even in Rel. 10.
For scenario 4, even all the RRHs under one eNB share the same cell ID, each RRH could also be assigned non-overlapped CSI-RS with the same sequence. The CSI-RS configurations for UE are the same with the configurations in scenario 3.
Via the approach in section 2, CSI estimation and interference measurement in CoMP scenario 3 and scenario 4 could be realized by non-zero power and zero power CSI-RS, and the PDSCH muting of cells/TPs may not be necessary.
4. Conclusion
In this document, we present a possible CSI-RS configuration for UE channel estimation and interference measurement in CoMP scenario 3 and scenario 4. The following is the observations.
Observation 1: The CSI estimation and interference measurement mentioned in section 2 might be feasible with Rel. 10 CSI-RS and working assumption in section 1.
Observation 2: PDSCH muting may not be necessary.
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