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Introduction
NR mobile communication beyond 6 GHz will rely on controlled beamforming technologies in order to support desired coverage ranges and optimise radio link connectivity. Thus, beamforming quality will become a key requirement in NR device implementations, which will require the need for OTA beamforming conformance test methods [1][2][3][5][6].
This paper proposes the introduction of a “Spatial Emission Mask (SpEM)” in order to assess the desired quality of the beamforming implementation of a NR device under test. Since the required OTA measurements are similar to the TRP measurement method according to CTIA [4], this method can be enhanced, accordingly.
Discussion
The physical purpose of beamforming is to focus the signal power emission towards a desired direction of departure (DDoD) with a wanted 3 dB beam width (corresponds to the full width at half maximum FWHM) to compensate radio path loss, or to avoid interference towards desired directions (Zero-Forcing). 
Thus, the assessment of beamforming characteristics, i.e. spatial power density, requires measurements of EIRP in the spatial domain, accordingly.
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Figure 1: RF measurement domains
Figure 1 depicts the assessment methods of power profiles in different domains, such as time, frequency and the beamforming relevant spatial domain. The required time domain power characteristics is specified by appropriate power-time-templates. The verification is performed by power vs. time measurements P(t), accordingly. Frequency domain (inband) power profiles are specified by spectral emission masks (SEM). The assessment is performed by spectral power density measurements P(Δf). Consequently, spatial domain power profiles shall be specified by means of spatial emission masks (SpEM). 
Proposal #1:	Define spatial emission mask in far field region as beamforming quality requirement, incl. the 3dB beam width, the required minimum sidelobe suppression and the required minimum Null suppression.
The assessment can be performed by EIRP measurements along the entire sphere according to the TRP method defined in [4], since EIRP corresponds to the spatial power density P(DoD). As the TRP measurement requires a summation of all EIRP measurements, the beamforming assessment would require a comparison of the collected EIRP measurements with the given spatial emission mask. Thus, no additional measurement would be required. 
Proposal #2:	Enhance TRP measurement method for comparison with the spatial emission mask.
[bookmark: _GoBack]As the TRP measurement according to [CTIA] is defined in the far field region, the spatial emission mask shall be specified accordingly. The spatial emission mask is a relative mask, related to EIRP_max. The key characteristics of beamforming beside the gain towards the desired direction of departure (DDoD) are the 3dB beam width, the minimum sidelobe suppression (MSLS) and the minimum null suppression (MNLS).
Conclusions
This contribution shares the following proposals with respect to the certification of beamforming characteristics:
Proposal #1:	Define spatial mask in far field region as beamforming quality requirement, incl. the 3dB beam width, the required minimum sidelobe suppression and the required minimum Null suppression.
Proposal #2:	Enhance TRP measurement method for comparison with the spatial emission mask.
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