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1. Introduction

As one of objectives of EBF/FD MIMO in [1], RAN1 will discuss how to
· Specify enhancements on reference signal in the following areas
· Non-precoded CSI-RS, extending the existing numbers {1,2,4,8} of CSI-RS antenna ports for support of 12 and 16 CSI-RS ports, using full-port mapping 

In this contribution, we provide the CSI-RS pattern design.
2. CSI-RS Pattern Design
In this section, we will discuss new CSI-RS patterns designed for 12 and 16 CSI-RS ports. The determination of CSI-RS position and pattern relies on reusing resource elements of 2, 4, and 8 antenna ports. We may combine several configurations of 8 CSI-RS ports to support 12 and 16 ports without introducing new definition of resource elements for CSI-RS transmission.
In subframes configured for CSI reference signal, the reference signal sequence shall be mapped to resource element (k, l, ns) and (k, l+1, ns) for antenna port p.
Existing CSI-RS RE position for 8 ports:
The resource elements used for 8 antenna ports for different configurations are summarized as following:
	(k, l, ns)
	p=15,16
	p=17,18
	p=19,20
	p=21,22

	Configuration 0
	(9,5,0)
	(3,5,0)
	(8,5,0)
	(2,5,0)

	Configuration 1
	(11,2,1)
	(7,2,1)
	(10,2,1)
	(6,2,1)

	Configuration 2
	(9,2,1)
	(3,2,1)
	(8,2,1)
	(2,2,1)

	Configuration 3
	(7,2,1)
	(1,2,1)
	(6,2,1)
	(0,2,1)

	Configuration 4
	(9,5,1)
	(3,5,1)
	(8,5,1)
	(2,5,1)


New CSI-RS Patterns for 16 ports:
For 16 ports, we can combine 2 configurations of 8 antenna ports to support 16 antenna ports. We can have several combinations to form new configurations to support 16 antenna ports. Among those combinations, take an example in following table which indicates the new CSI-RS resource element position for 16 antenna ports, which combine 8 antenna ports configuration 0 and 3 to form new 16 antenna ports configuration 0, and combine 8 antenna ports configuration 2 and 4 to form new 16 antenna port configuration 1. 

	(k, l, ns)
	p=15,16
	p=17,18
	p=19,20
	p=21,22
	p=23,24:
	p=25,26
	p=27,28
	p=29,30

	Configuration 0
	(9,5,0)
	(3,5,0)
	(8,5,0)
	(2,5,0)
	(7,2,1)
	(1,2,1)
	(6,2,1)
	(0,2,1)

	Configuration 1
	(11,2,1)
	(7,2,1)
	(10,2,1)
	(6,2,1)
	(9,5,1)
	(3,5,1)
	(8,5,1)
	(2,5,1)


With this combining, the time offset and frequency offset between antenna ports {15-22} and antenna port {23-30} are similar, this guarantees the channel estimation with different configurations is not affected by different CSI-RS resource element position. This design also benefits the power balance between different OFDM symbols.
The mapping for CSI reference signal configuration 0 is illustrated in Figures 1.
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Figure 1: Mapping of CSI reference signals for port {15-30} (CSI configuration 0, normal cyclic prefix)
3. Conclusion
In this paper, we have discussed new CSI-RS pattern design by reusing existing resource element position of 8 CSI-RS ports.  An example is provided and the configuration 0 is illustrated.
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