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1 Introduction
In existing specification, the Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. 
The existing definition is independent of the propagation angle in the spatial domain. This is actually true for legacy BS as the ACLR is flat in spatial domain.
This is different for AAS as the ACLR performance is no longer flat [1][2][3]. 
This paper proposes the modelling of spatial ACLR for AAS, as well the method to evaluate the spatial ACLR numerically.
2 Modelling of spatial ACLR
Some notations and equations similar as the ones in [2] are used to facilitate the interpretation. The signals induced at the radiation elements can be denoted as
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To reflect the definition of ACLR, each signal 
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 is decomposed as the signal on the assigned channel frequency and the signals on the adjacent channel frequency, that are denoted as 
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The ratio between 
[image: image8.wmf](

)

(

)

2

t

s

E

i

,

Ch

_

In

 and 
[image: image9.wmf](

)

(

)

2

t

s

E

i

,

Ch

_

Adj

 is the required ACLR and we assume the ACLR requirement is the same across the radiation elements, or
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If we normalize 
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 as 1, then we have the following relation:


[image: image12.wmf](

)

(

)

2

1

t

s

E

ACLR

i

,

Ch

_

Adj

Element

=


For legacy BS installed with the antenna with fixed beam pattern, the in-channel signals 
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and the adjacent-channel signals 
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 are identical across the radiation elements. Therefore, the ACLR performance is flat in the spatial domain, or

[image: image15.wmf]Element

ACLR

ACLR

=


For AAS, the adjacent-channel signals 
[image: image16.wmf](

)

t

s

i

,

Ch

_

Adj

 are not fully identical, and the correlation level is assumed to be
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. In this case the ACLR performance is a function of elevation angle 
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 and the azimuth angle
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, as detailed in [2]. 

The ACLR is calculated below:
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Referring to the 3D antenna model established in [2], the mean power of in-channel products received at far-field (fully correlation) is
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And the signal strength in the adjacent-channel received at far-field (partially correlated) is
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Equation (1) is finally simplified as
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    (2)
According to equation (2), the spatial ACLR can be explicitly expressed as the function of correlation level 
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 and the required ACLR performance over each radiation elements.
For 3D-coexistence simulation, the ACLR value at the targeted direction shall be calculated using equation (2).
By the way, it’s very easy to verify that the spatial ACLR is bounded as below:
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Where the minimum and maximum bounds are reached when 
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=1 and 
[image: image28.wmf]r

=0. Equation (3) tells the possibilities that AAS may offer N times gains over individual radiation elements at the main beam direction depending on the correlation level. 
Detailed quantitative studies at the other direction are needed to fully evaluate the spatial ACLR. 
3 Conclusion
In this paper, we propose to model spatial ACLR as function of correlation level 
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 and the required ACLR performance over each radiation element and the proposed model is expressed explicitly below:
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where the 
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 is the phase difference due to array placement as detailed in [2]. 
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