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1. Introduction
In RAN1 67, there is working assumption as follows [1]. 
· Configuration of multiple non-zero-power CSI-RS resources includes at least:
· 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
In this contribution, we focus on whether beyond 503 are supported for X in cinit.  
2. More CSI-RS Sequence
One of the critical requirements to support CoMP is to have sufficient number of CSI-RS resources. In Rel. 10, there are 20/10/5 CSI-RS resources for 2/4/8 ports within a cell in scenario 3. But in scenario 4, due to all RRHs share the same cell ID, all RRHs under a cell share the 20/10/5 CSI-RS resources for 2/4/8 ports, and thus needs some enhancement. From the working assumption in section 1, the CSI-RS sequence generator initialization (cinit) becomes
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It implies the cinit is decoupled from the cell ID as the cinit in Rel. 10, and thus each cell now has (20/10/5 x 504) CSI-RS resources for 2/4/8 ports, since X is from 0 to 503. 
However, in more advanced systems, the number of transmission points and UEs in one cell may be very large, and thus more available sequence might be better. In the following, from the correlation perspective, we evaluate the feasibility to have more CSI-RS sequence.
Consider a case with slot index ns, symbol index l and normal cyclic prefix which implies the NCP in cinit is 0. For all the 504 Xs from 0 to 503, there are 504 possible cinit and thus 504 possible CSI-RS sequences. By calculating the correlations between every pair of the 504 possible CSI-RS sequences, we have 504 x 504 correlations. By computing the  cumulative distribution function (C.D.F) of the 504 x 504 correlations, we can plot a curve where the y-axis is cdf and the x-axis is correlation. 
We plot this curve in figure 1 where both the slot index ns and the symbol index l are set as 0, with another curve where the range of X is not 0-503 but 0-1303, where the 1303 is an arbitrarily selected number. From the small difference between the two curves, we understand that even we increase the maximum value of X from 503 to 1303 the changes of the correlation property of the CSI-RS sequences are quite insignificant. 
In figure 2, we consider the Rel.10 CSI-RS configuration  0 and plot the result with (ns , l ) = (0,5) (0,6) (1,5) (1,6). From this figure we observe similar results as figure 1; the changes of the range of X induce small impact on correlation property of  the CSI-RS sequences.

[image: image3.emf]0 0.2 0.4 0.6 0.8 1

0

0.2

0.4

0.6

0.8

1

Correlation

CDF

 

 

Maximum 

X = 503

Maximum 

X = 1303

(n

s

,l) = (0,0)


Figure 1: CDF to Correlation curves of the CSI-RS sequences with different maximum value of X.
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Figure 1: CDF to Correlation curves of the CSI-RS sequences with (ns , l) = (0,5) (0,6) (1,5) (1,6).

3. Conclusion
In this document, we present the c.d.f of the correlations of the CSI-RS sequences for different maximum valuae of X. From the results we observe that the increase of the range of X induces quite small impacts on the correlation property of the CSI-RS sequences. Therefore increasing the possible number of the CSI-RS sequence by increasing the maximum value of X might be a feasible approach.
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