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1 Introduction 
Spatial effects have been discussed extensively for AAS BS. This short paper discussed the spatial effects at the transceiver array boundary and at the far field which were not explicitly presented in previous discussions possibly perceived as triviality. However, the impact on the AAS requirements is not trivial, and with the discussions we brought the group the attentions to the commonality and differences for this phenomenon if examined at different locations. 
2 Spatial effects
It’s necessary to clarify the term “spatial effects” first:

The term “spatial effects” for an AAS BS refers to the capability to radiate or receive radio energies directionally. The directional radiation or reception of the wanted signals which bear the useful information is intentionally controlled by means of phase and amplitude adjustment of the wanted signals from the array. As the consequence of the intentional directional radiation/reception of the wanted signals, the unwanted components generated by the AAS BS due to the transmission of the wanted signals, such as the in-band distortions, out-of-band emissions, spurious, inter-modulation, and harmonics may exhibit certain level of directional characteristics, which are determined by the beam steering vector applied to the wanted signals and the correlations between those wanted components.
3 Spatial effects at different locations
The following equation is excerpted from TR37.840 [1]. The radiation pattern of a multiple column AAS BS can be expressed as:
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 ------Eq. (1)
3.1 Spatial effects at the far field
The spatial effects at the far field are determined by the following factors:
· The radiation pattern of the element antenna: 
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· The beam steering vector applied: 
[image: image3.wmf]W


· The phase shift to wave-front due to array placement: 
[image: image4.wmf]V


· The correlations between the array elements: 
[image: image5.wmf]R


3.2 Spatial effects at the transceiver array boundary
If the signals are combined at the transceiver array boundary, Eq.(1) is reduced as:
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 --------------------------------Eq. (2)
The spatial effects at transceiver array boundary are determined by the following factors:

· The beam steering vector applied: 
[image: image7.wmf]W


· Phase shift by the combiner to emulate the phase shift to wave-front due to array placement: 
[image: image8.wmf]V

. The combiner could also be a virtual component implemented by digital processing.
· The correlations between the array elements: 
[image: image9.wmf]R


Please be noted that phase shift to the wave-front due to array placement can be emulated can be emulated by a combiner:
· If no phase shift applied by the combiner, or 
[image: image10.wmf]V

=1, the resulted signal from the combiner is equivalent to the signals received from the bore sight of the array, without considering the antenna characteristics.
Further observations with any implications on requirement setting:
Spatial effects also exist for the RF characteristics if observed at the transceiver array boundary. For example, the ACLR also show the spatial distribution if observed at the transceiver array boundary.
4 Conclusions
We have the following observations:

1. Spatial effects exist not only at far field, but also at the transceiver array boundary if a group of transceivers are examined together.

2. Spatial effects may lead to misleading measurement results which should be considered at both transceiver array boundary and far field.

3. In certain cases, the spatial effects can be destroyed by configuring the array as uncorrelated. For example, the per-transmitter 45dBc ACLR requirement can be translated as the equivalent requirements at the far field if the array transmits uncorrelated signals, which imply there are no spatial effects for the array for testing purpose.
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