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I. INTRODUCTION

Spectrum resources are artificially scarce because the
static legacy regulatory prevents the spectrum to be shared
more intensively. To solve this problem, we can adopt the
spectrum sharing technology spatially and temporally to
optimize congested wireless channels as shown in Fig 1.
In this work, the authors are focusing on the spatial spec-
trum sharing.

The targeted frequency band is the millimeter wave
(mmWave) band of Fixed Wireless Access (FWA) using
in Japan. FWA is a way of providing wireless connectiv-
ity through radio links between two fixed stations. Though
FWA is fixed, there are also a portable transmitters operat-
ing as a temporary station which may not be registered in
the spectrum sharing database in advance. Hence, identi-
fying the location of unregistered portable transmitters is
necessary for carrying out the spatial spectrum sharing.

In mmWave band, the propagation characteristic is
highly directive. In an urban area, mmWave can be eas-
ily blocked by buildings. Hence, localization based on an
empirical model may not be applicable due to a very site-
specific propagation characteristic. Instead, the assist of
an environment map is needed for the localization analysis
in such scenario. The angular information of line-of-sight
(LOS) and non line-of-sight (NLOS) propagation paths ob-
tained from different positions can be applied to localize
the transmitter (Tx). However, LOS is unlikely guaranteed
in the urban environment. Thus, the authors are interested
in utilizing the NLOS paths, such as scattering paths along
the street and street corners, as depicted in Fig 1., to im-
prove the localization performance in the NLOS scenario.

II. NLOS DETECTION PROBLEM

The received signal obtained at different spatial snap-
shots may or may not contain LoS paths depending on the
environment. Since the Tx localization model and assump-
tion based on information of each path type are totally dif-
ferent, the task to distinguish between LOS and NLOS is
non-trivial prior to localizing the Tx. LOS and NLOS path
presents the salient difference in many aspects such as: (i)
NLOS signals are considerably more attenuated [1] due to
reflection from surrounding objects, resulting in relatively
smaller received power. (ii) NLoS power has a large angu-
lar spread due to the diffuse scattering paths and vice versa

to the LoS path due to the direct path.
The aforementioned properties criteria for distinguish-

ing NLOS and LOS paths can be formulated.

III. LOCALIZATION METHODS FOR SPECTRUM
SHARING

MLE is one of the widely-used localization algorithms
that utilize the angular power spectrum obtained from the
spatially separated receiver [2]. However, previous works
utilized MLE only for estimating Tx location which is
not sufficient for spatial spectrum sharing. Additional
Tx parameters such as the unknown peak direction and
beamwidth should also be estimated. To achieve a better
estimation in both Tx localization and parameters, the lo-
calization model must be modified such that it accounts
for the environment map in addition to received power and
direction. Moreover, this methodology is able to provide
visualization and physical interpretation of transmitted sig-
nals.
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Figure 1: Spectrum sharing concept (above) and NLOS
localization concept (below)


