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1. Introduction

At RAN1 #67 meeting, the following working assumptions were agreed [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

This contribution gives the further investigation of the remaining issues in the above working assumptions for CSI-RS configuration in CoMP.

2. CSI-RS subframeConfig for CoMP measurement set configuration

The antennaPortsCount and resourceConfig are agreed to be configured independently among CSI-RS resources in order to inform one UE of multiple sets of non-zero power CSI-RS. Similarly, CSI-RS subframe periodicity/offset shall also be configured independently among different CSI-RS resources in order to work with the particular CoMP scheme, CSI feedback constraint and legacy UE support. On one hand, to configure multiple CSI-RS resources in the single subframe can help UE feedback the aggregated PMI for coherent JT. On the other hand, to configure the different CSI-RS resources with different subframe offsets can result in a time-multiplexed per-TP feedback, which allows the re-use of single-point feedback mechanism defined in Rel-10 CA and therefore greatly simplifies CoMP feedback design. In addition, having the same subframeConfig for multiple CSI-RS resources amplifies the negative limitation of CSI-RS reuse factor per subframe. In a network where each TP joins in multiple CoMP measurement sets and such co-set correlation among TPs gets spread out over network, it may force the two TPs that are not far away from each other have their non-zero-power CSI-RS falling onto the same REs.  Finally, to have the same subframeConfig for multiple CSI-RS resources can also require an interactive handshake between TPs for the paging configuration in each TP, because CSI-RS and paging cannot share the same subframe. Such handshake may negatively increase the complexity and downgrade the paging performance. 
Proposal 1: Independent subframeConfig among CSI-RS resources should be supported.

3. CSI-RS virtual Cell ID for CoMP measurement set configuration

In R10, the CSI-RS resource could only come from serving cell because the CSI-RS sequence initialization is bound to serving cell-ID only. In Rel-11 CoMP, multiple non-zero-power CSI-RS resources require the UE to potentially measure multiple points for CSI-RS whose sequence can be initialized based on different seeds, which means the indication of the cell ID or some equivalent ID number corresponding to the CSI-RS resource is necessary for UE to know. There is no motivation for such ID numbers in different cells to bind to the real Cell IDs in those cells. Meanwhile, because the CSI-RS is a common signal transmitted from the TP that may joins in multiple CoMP measurement sets, it is not necessary for one UE to observe the same virtual cell ID in all configured CSI-RS resources.  
Proposal 2: It is preferred to use virtual cell ID, which is independent from real cell-ID, in the configuration of multiple non-zero-power CSI-RS resources; and from one UE point of view, virtual cell IDs can be different among multiple CSI-RS resources.
4. CSI-RS power parameter for CoMP measurement set configuration

In R10, Pc is used to inform UE of the reference EPRE ratio between PDSCH to CSI-RS. Because multiple CSI-RS resources may come from the different TPs that either locate at different distances from the target UE or have different transmission power levels, the ratio of PDSCH EPRE to CSI-RS EPRE may be different per CSI-RS resource. So this parameter should also be independent among multiple CSI-RS resources.

Proposal 3: Independent Pc configuration among CSI-RS resources is preferred.
5. Conclusion

The proposals in this contribution are summarized below:

Proposal 1: Independent subframeConfig among CSI-RS resources should be supported.

Proposal 2: It is preferred to use virtual cell ID, which is independent from real cell-ID, in the configuration of multiple non-zero-power CSI-RS resources; and from one UE point of view, virtual cell IDs can be different among multiple CSI-RS resources.

Proposal 3: Independent Pc configuration among CSI-RS resources is preferred.
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