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Abstract—A pre-requisite for the global use of THz 
communications is the availability of spectrum. While the current 
version of the Radio Regulations does not include any allocation of 
spectrum beyond 275 GHz to any service, footnote 5.565 of the 
radio regulations defines the protection of passive services in these 
frequency bands. The use of ultra-large bandwidths of several tens 
of GHz for THz communications is only possible when spectrum 
can be shared between THz communications and the passive 
service. In the framework of the World Radio Conference (WRC) 
2019, the corresponding sharing studies are ongoing. In this 
contribution, the regulatory boundary conditions, first results 
from sharing studies and the next steps are described. 
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I.  INTRODUCTION  

A pre-requisite for the global use of THz communications is 
the availability of spectrum. While the current version of the 
Radio Regulations [1] does not include any allocation of 
spectrum beyond 275 GHz to any service, footnote 5.565 of the 
radio regulations defines the protection of passive services in 
these frequency bands. Though the current regulatory 
provisions already allow for active (communication) services in 
the frequency range 275-1000 GHz, each national radio 
administration has to decide what the “all practical steps” [1] 
are to protect the identified Earth exploration-satellite and the 
Radio-Astronomy bands. In a worst-case scenario, this could 
lead to different decisions in different countries [2]. On the 
other hand, the use of ultra-large bandwidths of several tens of 
GHz for THz communications is only possible when spectrum 
can be shared between THz communications and the passive 
service. In the framework of the World Radio Conference 
(WRC) 2019, the corresponding sharing studies are ongoing. In 
this contribution, the regulatory boundary conditions, first 
results from sharing studies and the next steps are described. 
The contribution is organized as follows: In the following 
section II, the current status of standardization and regulation 
for THz communications is described. Section III contains 
some preliminary results on sharing studies. Conclusions and 
an outlook are presented in section IV. 

II. CURRENT STATUS OF STANDARDISATION AND 

REGULATION FOR THZ COMMUNICATIONS 

In 2017, IEEE Std. 802.15.3d-2017 was approved on 28th 
September 2017 and published on 12th October 2018 as the 
worldwide first wireless communications standard operating at 
the 300 GHz frequency range [3]. This amendment defines a 
wireless switched point-to-point physical layer to IEEE Std. 
802.15.3 operating at a nominal PHY data rate of 100 Gbps. 
Operation is considered in bands from 252 GHz to 325 GHz at 
ranges as short as a few centimeters and up to several 100m. 
Targeted applications of this standard are intra-device 
communication links (e.g. as board-to-board communication), 
kiosk downloading, wireless links in data centers and wireless 
backhaul/fronthaul links.  

At the upcoming WRC, the frequency band between 275 
GHz and 450 GHz is considered by a specific agenda item AI 
1.15 for land-mobile and fixed service based on a resolution 77 
from WRC 2015 “… to have an agenda item for WRC 2019 to 
consider identification of spectrum for land-mobile and fixed 
active services in the range of 275 GHz to 450 GHz while 
maintaining protection of the passive services identified in the 
existing footnote 5.565” [4]. Most importantly, ITU-R has been 
invited to 

- study the technical and operational characteristics for 
the new active services and for existing passive 
services, 

- determine the spectrum needs, 
- conduct sharing studies with the passive services and   
- identify candidate frequency bands. 

In this context, Earth-Exploration Satellite Service (EESS) 
is seen as the most critical service, since Radio Astronomy 
Service (RAS) has deployed its telescopes mainly in extremely 
remote areas. Therefore, sharing studies are focussing mainly 
on sharing between THz Communications (Land Mobile 
Service [LMS] and Fixed Service [FS]). 
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III. PRELIMINARY RESULTS ON SHARING STUDIES 

Within the Horizon 2020-EU-Japan project ThoR, sharing 
studies for FS and EESS have been performed [2] using a 
Monte Carlo Simulation approach. In this simulation, a number 
of links is randomly deployed for a defined density in an area 
of the size of the field of view (FOV) for the passive system 
type, see Figure 1.  

 

 
Fig. 1. Illustration of an EESS satellite’s Field-Of-View (FOV) with 

several front- and/or backhaul links in sight [2]. 
 

The position of the satellite is calculated according to its 
nadir angle and the altitude with an assumed azimuth of 0° 
relative to the middle of the FOV.  

 

 
 

Fig. 2. Maximum simulated interference power densities to an ICI type 
system for elevation angles between -20° and +20° (left) and -65° to +65° 
(right) for systems for several link densities (colour) in links-per-square 
kilometre (colour) and the maximum interference level to the EESS [2]. 

 

The slant path length and the elevation on earth from the 
middle of the FOV to the satellite are calculated, from which 
the path loss is calculated according to ITU-R P.525  [5] and 
ITU-R P.676 [6]. The technical characteristics of both the EESS 
for various systems (ICI, STEAMR, GOMAS, MASTER in 

limb, concial and nadir scanning modes) and FS have been 
taken from [7,8]. Fig. 2 presents exemplary results, where the 
interference to conical type EESS system ICI has been 
simulated. This system turned out to be the most critical one, 
revealing that sharing is not possible in the frequency bands 296 
to 306 GHz, 313 to 319 GHz and 333 to 354 GHz. Similar 
findings have been made in other studies in ITU-R. 

I. CONCLUSIONS AND OUTLOOK 

Regulatory aspects of THz communications have been 
described in this contribution showing the path towards WRC 
2019. Results from sharing studies performed within the 
Horizon 2020 EU-Japan project ThoR have been presented 
revealing that the following bands can be shared between the 
passive EESS and the fixed service according to the simulation 
results presented: 275-296 GHz, 306-313 GHz, 319-333 GHz 
and 354-450 GHz. These findings are basically in line with 
other studies carried out at ITU-R level. Based on these results, 
negotiations at WRC 2019 will most probably lead to well-
defined conditions for the operations of THz communications 
in the frequency bands 275 to 450 GHz. 
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