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1. Introduction
Beamformed CSI-RS has been adopted in Rel.13 for more than 8TXRU. A CSI-process of Class B can be configured with K=1 or K>1 CSI-RS resources. For K=1, the number of CSI-RS ports takes value from {2,4,8}. For K>1, the number of CSI-RS resources (K) and total number of antenna ports (Ntotal) per CSI-process has the following agreement in RAN1#82bis. 
Agreement: 

· Reported BI bitwidth 

· Depends on configured value of  K
· Maximum 3 bits

· Value of Ntotal in Rel.13 FFS until RAN1#83
In this contribution we give our views on Ntotal.
2. Conclusions

Without loss of generality we consider a 2D array of 
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TXRU, comprising 
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 vertical TXRU and 
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 horizontal TXRU. A few examples are given below. 
Table I: Exemplary TXRU layout

	TXRU layout
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	Combinations
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The eNB applies a 
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virtualization matrix to the 
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TXRU array to create a virtualized, L-port CSI-RS resource. The virtualized L ports may be arranged in a 1-D or 2-D layout, but this is implementation without any RAN1 impact. L may take value from {1,2,4,8}.
The eNB may apply different virtualization matrices, to acquire CSI under different virtualization hypotheses. Assume there are K virtualization matrix candidates (e.g. V1, V2, …, VK) at the eNB,  which means that there are K CSI-RS resources, each corresponding to a different virtualization candidate. Note that K CSI-RS resources are virtualized from the same set TXRU, but separated on different REs (e.g. CSI-RS resources).
Without loss of generality we assume virtualization is implemented in the vertical domain, where the 
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 virtualization candidates are K rank-1, over-sampled DFT vectors of length 
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 with oversampling factor 
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. Hence each CSI-RS has 
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It is easy to see that the oversampling factor in the vertical domain is 
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, similar to Class A codebook oversampling definition. The key difference between Class A and Class B are:
· For Class A, oversampling and virtualization is explicitly standardized by PMI entries in the codebook. 

· For Class B, oversampling and virtualization is implicitly implemented as CSI-RS resources. 

For different oversampling factors 
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, Table II summarizes the value of 
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Table II: 
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 (oversampling factor)

	TXRU layout
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	Combinations
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Our preference is that a minimum oversampling factor of 2 or 4 shall be supported in Rel.13 to allow sufficient network implementation flexibility, therefore 
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 should be at least 32 or 64. Note 
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 ports can be distributed to different subframes, as opposed to Class A where all ports must be in the same subframe.
3. Conclusions

In this contribution we discussed 
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for beamformed CSI-RS. Our preference is summarized below:
Proposal: 
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 should be 32 or 64 in Rel.13.
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