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1 Introduction
The goal of this contribution is to propose reference antenna patterns to be used for evaluations of NTN. 
The satellite antenna pattern is necessary for system level evaluations for the cases of frequency selective and non-frequency selective channels. 
The here defined UE antenna patterns shall be used for link level and system level evaluations of frequency selective channel models only (i.e. for TDL generation). Note that frequency selective channel models shall only be considered for frequency bands below 6GHz.
2 Satellite antenna pattern
Multi-beam satellites typically illuminate multiple hexagonal cells within a service area.

The normalized field pattern of a typical reflector antenna with a circular aperture can be approximated in the far field by
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where J1(x) is the Bessel function of the first kind and first order with argument x, 

 is the radius of the antenna’s circular aperture, k = 2f/c is the wave number, f is the frequency of operation, c is the speed of light in a vacuum and  is the angle measured from the bore sight of the antenna’s main beam. In other words, ka equals to the number of wavelengths on the circumference of the aperture independent of the operating frequency.
Proposal 1: For all considered scenarios, the normalized field pattern of a typical reflector antenna shall be considered for the satellite antenna.

3 UE antenna pattern

The here defined antenna patterns are only to be used for frequency selective channels.

For below 6 GHz scenarios, an omnidirectional UE antenna pattern is assumed. Other antenna patterns may be defined for HAPS scenarios

Proposal 2: For below 6GHz satellite scenarios, an omnidirectional UE antenna pattern shall be considered for TDL generation. For the HAPS scenarios, other UE antenna patterns may be considered
4 Conclusion

Proposal 1: For all considered scenarios, the normalized field pattern of a typical reflector antenna shall be considered for the satellite antenna.

Proposal 2: For below 6GHz satellite scenarios, an omnidirectional UE antenna pattern shall be considered for TDL generation. For the HAPS scenarios, other UE antenna patterns may be considered
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