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1. Introduction
CSI-RS configuration for CSI reporting has been discussed to support Rel-11 CoMP [1]. In RAN1#67, the following working assumption was agreed [2]: 
· 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 discuss an issue of CSI RS configuration for CSI measurement using Rel-10 CSI-RS, especially for CoMP scenario 4, and propose a solution to the issue.
2. CSI-RS configuration in CoMP scenario 4
Rel-10 CSI-RS was also designed so as to have abilities to support potential CoMP features in later releases. 40 REs per PRB are defined as REs usable for either CSI RS or PDSCH RE, and at most 8 out of the 40 REs in a PRB can be used as CSI RS. Thus, 5 reuses of CSI RS patterns are possible for 8 Tx eNB. In this case, UE may be made to measure CSI for at most 5 cells. Moreover, pseudo-random sequence (PRS) is applied to the CSI-RS for interference randomization among neighbor cells. An initialization parameter (cinit) for the PRS is determined by cell ID.
In a deployment scenario like CoMP scenario 4, one cell-ID is applied to a geographic area (macro cell area) covered by a macro eNB and RRHs connected to the eNB. In such a scenario, one cell-ID and up to 8 CSI-RS resources (or ports) are configured for the measurement. Thus, it is hard to measure the CSI for each RRH in the macro cell area independently.
Some solutions to the issue are discussed in the previous RAN1 meeting. In one solution, cinit is independently configured among CSI-RS resources (cell agnostic manner) ([2], [3]). By doing so, a lot of quasi-orthogonal CSI-RS resources enough to be assigned to many RRHs in a macro cell can be obtained.
In the rest part of this section, we show one practical solution, which can be used to assign a lot of CSI-RS resources to RRHs in the macro cell area.
Different PRSs are introduced to be applied to CSI-RS in one macro cell area. For each PRS, configuration of parameter ‘X’ for cinit is different. New CSI-RS ports (hereinafter referred to as Rel-11 CSI-RS port) are defined as combinations of Rel-10 CSI-RS ports and PRSs. UE is not required to measure CSIs for all Rel-11 CSI-RS ports, but to measure CSIs for a limited number of Rel-11 ports corresponding to RRHs near the UE. Accordingly, ‘UE-specific CSI-RS ports’ are defined as a sub-set of all Rel-11 CSI-RS ports as shown in Figure 1. The UE-specific CSI-RS ports can be configured to each UE via a dedicated signaling for UE-specific CSI-RS configuration. Table 1 shows an example of the configuration corresponding to the example in Figure 1.

The procedure of the solution is shown as follows:
· Step 1: UE performs measurement on UE-specific CSI-RS ports (combination of Rel-10 CSI-RS ports and PRSs) configured for the UE and reports the CSI for UE-specific CSI-RS ports to the macro eNB. (Note: The initial configuration may be better to cover RRHs in a larger part of the macro cell as the macro cell could have a relatively large degree of uncertainty about the UE location when it initially configures the UE with UE-specific CSI RS ports.) 
· Step 2: The eNB periodically estimates the location of the UE and re-configures the UE with most appropriate UE-specific CSI-RS ports according to the UE location estimate..
· Step 1 and Step 2 are repeated until the use of UE-specific CSI RS ports is deactivated. 
The above solution makes it possible to assign a lot of Rel-11 CSI-RS resources to many RRHs in a macro cell. Moreover, the use of UE-specific CSI-RS port configuration can reduce the number of Rel-11 CSI-RS ports for which UE should measure the CSI.

According to the above discussion, we propose the following:

Proposal 1: cinit (PRS parameter) is independently configured among CSI-RS resources.
Proposal 2: ‘UE-specific CSI-RS port’ and ‘UE-specific CSI-RS port configuration’ should be introduced as a means by which a macro cell can indicate a UE which CSI-RS ports to measure for CSI reporting. The macro cell eNB informs the UE of the UE-specific CSI-RS port configuration.
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Figure 1: Example of relationship between Rel-11 CSI-RS ports and UE-specific CSI-RS ports 

(‘Port A-B’ means ‘Rel-10 port A’ and ‘B as parameter X for cinit’ are used)
Table 1: Example of UE-specific CSI-RS port configuration

	UE-specific

CSI-RS port

configuration
	Parameter X for Cinit

	
	Rel-10 port 15
	Rel-10 port 16
	Rel-10 port 17
	Rel-10 port 18
	Rel-10 port 19
	Rel-10 port 20
	Rel-10 port 21
	Rel-10 port 22

	0
	1
	1
	1
	1
	1
	1
	1
	1

	1
	0
	0
	0
	0
	1
	1
	1
	1

	2
	2
	2
	2
	2
	0
	0
	0
	0

	3
	2
	2
	2
	2
	2
	2
	2
	2


3. Conclusions
In this contribution, an issue of CSI measurement using Rel-10 CSI-RS in CoMP scenario 4 is discussed. We propose the following:
Proposal 1: cinit (PRS parameter) is independently configured among CSI-RS resources.
Proposal 2: ‘UE-specific CSI-RS port’ and ‘UE-specific CSI-RS port configuration’ should be introduced as a means by which a macro cell can indicate a UE which CSI-RS ports to measure for CSI reporting. The macro cell eNB informs the UE of the UE-specific CSI-RS port configuration.
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