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1. Introduction
In RAN1#67 meeting, following working assumptions have been agreed on CSI-RS configurations in Rel-11 [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 further discuss CSI-RS configuration issues for Rel-11 CoMP, based on the agreed working assumptions. Discussion on CSI-RS sequence generation issues can be found in the companion contribution [2].

2. Discussions
2.1. Ratio of PDSCH EPRE to CSI-RS EPRE (Pc)
Considering a distributed antenna system (or macro-pico heterogeneous network) as shown in Fig. 1, a CoMP UE is assumed to be configured with CSI-RS configuration A for the macro-eNB, and also CSI-RS configuration B for a RRH (or a pico-eNB). In this case, the ratio of PDSCH EPRE to CSI-RS EPRE (Pc) for each CSI-RS configuration can be different (e.g., Pc(0) in CSI-RS configuration A, and Pc(1) in CSI-RS configuration B as shown in the figure), due to the different cell coverage and/or different number of antenna ports. Therefore, for guaranteeing eNB’s flexibility to accommodate different Pc per transmission point, it should be supported for CSI-RS configuration to have a different value of Pc per CSI-RS configuration.
Proposal 1: When multiple CSI-RS configurations are given to a UE, it should be allowed that each CSI-RS configuration can have a different value of the ratio of PDSCH EPRE to CSI-RS EPRE (Pc) for accurate CSI feedback calculations from heterogeneous transmission points.
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Figure 1. Illustration of multiple CSI-RS configurations to a CoMP UE from heterogeneous transmission points.

To enhance the system performance by CoMP, the eNB may configure as in Figure 1 an aggregated TP-shared 4 CSI-RS ports to a CoMP UE across the whole macro-eNB’s and RRH/pico-eNB’s antenna ports, which is an additional configuration to the baseline per-point CSI-RS configuration(s). In this case, it is desirable to have different Pc per port(s) within one CSI-RS configuration, which is more elaborated in the companion contribution [2].
2.2. Dependency among the configuration parameters of the CSI-RS resources
One question raised during RAN1#66bis was whether to impose some restriction on the configuration parameters (e.g., period, offset, etc) of the multiple non-zero-power CSI-RS resources. As discussed so far, some CSI-RS resources within the CSI-RS configuration set can be used for the long-term measurement, not for the CSI measurement, so it is not desirable to have such restriction in the CSI-RS resources configured with different purposes. Even when the scope is limited to the CSI measurement set, it is still unclear what benefit can be provided by such restriction, especially when the network intends to use DPS for the CoMP transmission scheme; the network just configures the CSI-RS of each point in consideration of the communication environment of that point. In Rel-10, zero-power CSI-RS can have different period and offset from non-zero-power CSI-RS, and it is our understanding that this possibility was introduced in order to support different periods and offsets of CSI-RSs among nearby transmission points.
One issue to be considered in this topic is the requirement on the channel measurement buffer. For CS/CB and JT, the CSI feedback may need to be derived by observing multiple CSI-RS resources simultaneously even when per-resource feedback is adopted. One example would be the subband selection in which the same subband needs to be selected for all the points participating in the CoMP CS/CB and JT as discussed in [3]. In this case, if different CSI-RSs are transmitted in different subframes, UE has to store the CSI-RS transmitted in advance by using additional memory space. If there is considerable impact on the UE implementation, we can consider imposing some restriction in configuring CSI-RS resources for which UE measures CSI targeting CS/CB and JT.
Proposal 2: The possibility of independent CSI-RS configuration needs to be supported. Some restriction is needed for CSI-RS resources from which UE derives CSI targeting CS/CB and JT.
3. Conclusion
We discussed in this contribution CSI-RS configuration issues for Rel-11. The following were proposed based on the discussion:
Proposal 1: When multiple CSI-RS configurations are given to a UE, it should be allowed that each CSI-RS configuration can have a different value of the ratio of PDSCH EPRE to CSI-RS EPRE (Pc) for accurate CSI feedback calculations from heterogeneous transmission points.
Proposal 2: The possibility of independent CSI-RS configuration needs to be supported. Some restriction is needed for CSI-RS resources from which CSI targeting CS/CB and JT is derived.
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