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1	Introduction
A list of additional features for above 6 GHz channel model was identified and agreed in RAN1 Ad Hoc meeting on channel model [1]. One of the additional features is spatial consistency. There are three alternative proposals on modeling spatial consistency [2], where the first proposal was decided as working assumption [3]. This proposal is based on spatially consistent random variables. Specifically, the spatially consistent random variables will be applied in generating small scale parameters, as well as LOS/NLOS and indoor/outdoor states, for nearby UE’s.
There are many methods of generating spatially consistent random variables. In summary, these methods could be categorized by three types: 1). Interpolation of independently and identically distributed (i.i.d.) random variables (e.g., variant 1 in [2], [4], [5]); 2). Exponential decay filtering (e.g., [6]); 3). Mixture of interpolation and exponential decay filtering (e.g., variant 2 in [2]). 
It was pointed out in [5] that within the “Interpolation of i.i.d. random variables” category, the proposed interpolation formulas still have the issue of not satisfying the correlation property. 
This contribution proposes an alternative interpolation formula, which is shown to satisfy the 1-dimensional correlation property within the interpolation area.
2     Discussion
The method of generating spatially consistent random variables by interpolating independent random variables is as shown in Figure 1. Let  be i.i.d. random variables. These values are assigned to the four corner points in the figure. The distance between two nearby corner points is the correlation distance[footnoteRef:1]. For any point  within the rectangular area, its corresponding value  is a function of .  [1:  Here, the correlation distance  has a different definition as the one used in [7]. ] 

In [2], the random variables  are Gaussian distributed and the formula to determine  is given by 
	
	.
	(1)


It is shown in [5] that for the 1-dimensional example of Figure 2, the correlation property is not satisfied when using the interpolation formula (1), i.e., 
	
	.
	(2)


Though an alternative formula is provided in [5], it does not satisfy the correlation property in 2-dimensional domain. A similar conclusion can be obtained for the formula in [4]. 


[bookmark: _Ref446944399][bookmark: _Ref447103794]Figure 1: Example of generating one spatially consistent random variable [2]
[image: ]
[bookmark: _Ref446952421]Figure 2: A one dimensional example of correlation between locations within a grid
In this contribution, we are proposing an alternative formula to determine  by. The formula is as follows:
	
	
	(3)


The random values generated by this formula satisfy the 1-dimensional correlation property within the rectangular interpolation area. The correlation error in 2-dimensional domain is limited by 0.1971. The detailed analysis is provided in Appendix. Consider the same example as in Figure 2. It can be derived from the interpolation formula (3) that
,
.
It follows from the property that the correlation property (2) holds. 
In Figure 3, we show the simulation results on the spatially consistent LOS/NLOS states. In the simulations, we consider a 400 meters by 400 meters area and the BS is placed in the center of the area. The correlation distance is chosen to be 25 meters. The left figure shows the LOS/NLOS state resulting from the interpolation formula (1), while the right figure shows the LOS/NLOS state resulting from the interpolation formula (3). Similar spatial consistency scenario is observed from both figures. 
Due to the retention of the 1-dimensional correlation property and small errors in 2-dimensional correlation, we propose to use the interpolation formula (3), in case the method of interpolating independent random variables is adopted. 
Proposal 1: If the interpolation of i.i.d. random variables is to be used for spatial consistency, then consider the interpolation formula in (3). 
[image: ]
[bookmark: _Ref447022139][bookmark: _GoBack]Figure 3: Left: Spatially consistent LOS/NLOS with interpolation formula in (1); Right: Spatially consistent LOS/NLOS with interpolation formula in (3).
3	Conclusion
In this contribution, we present an alternative interpolation formula to be used for spatial consistency. Our proposal is as follows:
Proposal 1: If the interpolation of i.i.d. random variables is to be used for spatial consistency, then consider the interpolation formula in (3). 
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Appendix: Performance Analysis of the Interpolation Formula
Consider a point  in the square area of Figure 1. Suppose  and . Then we have 
.
Similarly, for a different point  in the square area with  and , we have 
.
Then, the correlation between these two points is calculated as 

It is clear that for 1-dimensional condition, i.e., either  or , the correlation depends only on the distance between two points, rather than their locations. Hence, the correlation property is satisfied. 
For 2-dimensional condition, the correlation property is not generally satisfied. For a fixed distance  between two points, we have. Hence,
.
Since  and , the above correlation is upper bounded by 0.1971. The upper bound is reached when and . 
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