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Abstract—The 5G band allocated in the 26 GHz spectrum
referred to as 3GPP band n258, has generated a lot of anxiety
and concern in the meteorological data forecasting community
including the National Oceanic and Atmospheric Administration
(NOAA). Unlike traditional spectrum coexistence problems, the
issue here stems from the leakage of n258 band transmissions
impacting the observations of passive sensors (e.g. AMSU-A)
operating at 23.8 GHz on weather satellites used to detect the
amount of water vapor in the atmosphere, which in turn affects
weather forecasting and predictions. In this paper, we study
the impact of 5G leakage on the accuracy of data assimilation
based weather prediction algorithms by using a first order
propagation model to characterize the effect of the leakage signal
on the brightness temperature (atmospheric radiance) and the
induced noise temperature at the receiving antenna of the passive
sensor (radiometer) on the weather observation satellite. We then
characterize the resulting inaccuracies when using the Weather
Research and Forecasting Data Assimilation model (WRFDA) to
predict temperature and rainfall. For example, the impact of 5G
leakage of -20dBW to -15dBW on the well-known Super Tuesday
Tornado Outbreak data set, affects the meteorological forecasting
up to 0.9 mm in precipitation and 1.3 °C in 2m-temperature.
We outline future directions for both improved modeling of 5G
leakage effects as well as mitigation using cross-layer antenna
techniques coupled with resource allocation.

Index Terms—5G, mmWave, weather prediction, leakage, n258
band, radiance.

I. INTRODUCTION

Due to the shortage of available spectrum in sub-6 GHz
frequency bands for cellular communications, mmWave fre-
quency bands with large spectrum availability are considered
in 5G to enable cellular service providers to cope with the
increasing demand for higher data rates and ultra low latency
services [1]. The major 5G mmWave bands are 26 GHz (n258
band), 28 GHz (n257 band), 39 GHz (n260 band), and 47
GHz [2]. Of specific interest is the 3GPP band n258 band
(see Fig. 1), which is adjacent to 23.8 GHz where the passive
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sensors (e.g. Advanced Microwave Sounding Unit (AMSU)-A
sensors [3]) embedded in weather prediction satellites operate
to dynamically monitor and measure the atmospheric radiance
which is used to predict the density of water vapor in the
atmosphere, that is then further used in weather forecasting.
The adjacency of the 23.8 GHz frequency, used by National
Oceanic and Atmospheric Administration (NOAA) weather
prediction satellites, to the n258 band used by 5G equipment
results in inter channel interference which could negatively im-
pact the precision of the underlying weather forecast models.
In fact, the leakage of energy from the 5G bands into the 23.8
GHz band perturbs the radiance (equivalently brightness tem-
perature) of atmospheric thermal emissions that is observed
and measured by the passive sensors on the weather satellites,
thereby lowering the validity and precision of weather forecast
models.

Such coexistence and interdependence issues between 5G
mmWave networks and weather prediction satellites raise
concern and speculation over the potential negative impact of
5G services and radio transmissions on weather forecasting.
In fact, the potential use of the n258 band has generated a lot
of anxiety and concern in the meteorological data forecasting
community including the National Oceanic and Atmospheric
Administration (NOAA) [4]–[7]. Hence, such 5G leakage
needs to be precisely characterized and addressed in order to
maintain the accuracy of the satellite based weather forecasts
[8]. In fact, recent versions of the 3GPP’s 5G NR specifica-
tion specifically have a carveout to protect satellite weather
services, by reducing the emission levels of neighboring 5G
signals between 24.25 and 27.5 GHz [9]. But NOAA is arguing
the current emission requirements aren’t enough — it’ll lose
that critical data required for precise forecasting unless such
5G emissions are clamped down even further. Understanding
and characterizing the effect of such “spectrum coexistence”
calls for an interdisciplinary approach to first understand the
impact of 5G transmissions on weather data measurements




