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1. Introduction
CSI-RS configuration for CSI reporting has been discussed to support Rel-11 CoMP [1]. In RAN1#68, it was agreed for sequence generation of CSI-RS as follows:
· Pseudo-random sequence generator initialisation (cinit) is configurable in a UE-specific manner
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· At least X will be signaled 

· FFS: Interpretation of ns

· Range of X is 0 to 503

One of the remaining issues is:
· FFS whether CSI-RS ports always have the same scrambling or can have different scrambling within a CSI-RS resource. 
In this contribution, we discuss the above issue and show our preference.
2. Discussion
In the recent meetings, a lot of discussions were made regarding the issue. According to the some company’s views, multiple seeds for pseudo random sequence (PRS) per CSI-RS resource are required to support aggregated feedback in a CoMP deployment scenario 1-3 [2].
The other motivation to support multiple seeds for PRS per CSI-RS resource is to obtain larger CSI-RS capacity [3], [4]. Allowing CSI-RS ports to share the same time-frequency resource with different PRS could provide more reusable resources with interference randomization. Thus, such an approach seems to be attractive in CoMP deployment scenario 4 where so many transmission points share common cell ID, especially.

Regarding the approach, a concern is that non-orthogonal CSI-RS resources may introduce additional interference and affect the channel estimation of CSI-RS [5]. However, we believe that the interference can be well controlled by appropriate assignment of PRS to UEs which is shown in our previous contribution [6]. Therefore, it is beneficial to support the multiple seeds for PRS per CSI-RS resource.
Proposal: Rel.11 should have the flexibility to configure CSI-RS ports with different scrambling sequences within a CSI-RS resource in order to achieve larger CSI-RS capacity.
In the rest 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 without occurring interference.
Different PRSs are introduced to CSI-RS in a macro cell area. A different parameter ‘X’ for cinit is configured for each different PRS. 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. A UE is not required to measure CSIs for all Rel-11 CSI-RS ports, but only needs 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.
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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, a remaining issue of the Pseudo Random Sequence within a CSI-RS resource is discussed. We propose the following:
Proposal: CSI-RS should have the flexibility to configure CSI-RS ports with different scrambling sequences within a CSI-RS resource in order to achieve higher CSI-RS capacity.
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