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Ultra-Wideband Applications: what they are

UWB devices

are a subset of sort-range 

devices (SRD) that use 

UWB technology, i.e., 

technology involving the

intentional generation 

and transmission of 

radio-frequency energy 

that spreads over a very 

large frequency range

UWB 
technological 

characteristics

Potential for 
high-density 

use

Low power, but 
wide bandwidth 

enabling 
enhanced 
channel 
capacity

Wide bandwidth 
enabling 
channel 

resilience

Low PSD 
enabling low 
probability of 
detection and 
interception, 
promoting 

secure
communications

Obstacles 
penetration 
capability, 
enabling 

imaging and 
radio-

determination
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Ultra-Wideband Applications: what they are

UWB applications

can offer benefits to the 

public, consumers, 

businesses, and 

industries across different 

sectors, including public 

protection, construction, 

engineering, science, 

medical, consumer 

applications, information 

technology, multimedia 

entertainment and 

transportation

UWB 
applications

Radar imaging

Surveillance

Vehicular radar

Measurement

Location 
sensing and 

tracking

Short-range 
high data rate 

communications

Image sources:

1) DOI:10.5194/ARS-7-61-2009

2) https://innovation.kaust.edu.sa/technologies/low-complexity-ultra-wideband-uwb-sensor-for-wireless-detection-and-monitoring/

3) ECC Report 334

1)

2)3)

3)
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Ultra-Wideband Applications: regulatory framework

Add Text or other content
UWB 

transmissions

may span numerous 

radiocommunication

service allocations

May impact, simultaneously, many systems operating 

within a number of radiocommunication services, 

including those which are used internationally

UWB devices

do not belong to any 

radiocommunication

service

Administrations authorizing or licensing devices using 

UWB technology should ensure, pursuant to the provisions 

of the Radio Regulations, that these devices, will not 

cause interference to, and will not claim protection from, or 

place constraints on, the radiocommunication services of 

other administrations as defined in the Radio Regulations 

and operating in accordance with those Regulations

Upon receipt of a notice of interference to the 

radiocommunication services from devices using UWB 

technology, administrations should take immediate 

action(s) to eliminate such interference
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Ultra-Wideband Applications: regulatory framework

UWB devices

do not belong to any 

radiocommunication

service

Administrations have a sovereign right to regulate the 

use of devices using UWB technology within their territory, 

provided that such devices do not impact stations of 

other administrations in accordance with the RR

Special attention should be given to provide the required 

protection to services operating in the frequency bands 

listed in RR No. 5.340 (i.e. where all emissions prohibited)
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Ultra-Wideband Applications: introduction of new 

spectrum uses in protected bands

Regulatory 

framework

Noise 

(all sources)

Lack of 

Understanding 

of Space-borne 

Passive Remote 

Sensing

100%

Entropy

The introduction of new spectrum uses for devices using UWB technology is 

cumbersome
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Space-borne Passive Remote Sensing (of the Earth): 

what it is

Frequency-bands are 

naturally defined by the 

laws of physics

Natural unique 

resources to 

preserve for 

sake of the 

future 

generations

NOT negotiable!

Source: https://www.itu.int/hub/2021/01/the-value-of-space-based-remote-sensing/
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Space-borne Passive Remote Sensing (of the Earth): 

how it is done and regulatory framework

Operated in the 

framework of 

the 

EESS(passive), 

as per RR No. 

1.51

1400.000 - 1427.000 MHz

2690.000 - 2700.000 MHz

10.600 - 10.680 GHz

10.680 - 10.700 GHz

15.350 - 15.400 GHz

18.600 - 18.800 GHz

21.200 - 21.400 GHz

22.210 - 22.500 GHz

23.600 - 24.000 GHz

31.300 - 31.500 GHz

31.500 - 31.800 GHz

36.000 - 37.000 GHz

50.200 - 50.400 GHz

52.600 - 54.250 GHz

54.250 - 55.780 GHz

55.780 - 58.200 GHz

58.200 - 59.000 GHz

59.000 - 59.300 GHz

86.000 - 92.000 GHz

100.000 - 102.000 GHz

109.500 - 111.800 GHz

114.250 - 116.000 GHz

116.000 - 120.020 GHz

120.020 - 122.250 GHz

148.500 - 151.500 GHz

155.500 - 158.500 GHz

164.000 - 167.000 GHz

174.800 - 182.000 GHz

182.000 - 185.000 GHz

185.000 - 190.000 GHz

190.000 - 191.800 GHz

200.000 - 209.000 GHz

226.000 - 231.500 GHz

235.000 - 238.000 GHz

250.000 - 252.000 GHz 5.340

5.340

5.340

5.340

5.340

5.340

5.340

5.340

5.340

5.340

Primary 

Spectrum 

Allocations to 

EESS(passive)

Frequency-bands 

are:

• Shared with 

active services

• Purely passive 

bands 

(covered by 

RR No. 5.340)

Identifications, which do 

not preclude their use 

by active services (e.g. 

above 275 GHz, RR 

No. 5.565)

Technologically 

carried out by 

using 

radiometers

Highly 

sensitive 

receiving 

instruments, 

designed for 

the purpose of 

measuring

naturally

emitted radio 

noise

Any additional 

man-made noise 

will add to the 

naturally existing 

noise that is to be 

measured
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Spectrum Sharing Models: threats and opportunities

Hierarchical Access

Model Spectrum Underlay

operating below the noise floor of 

primary users

(UWB)

Primary Users
(EESS(passive))

Secondary Users
(UWB)

UWB

Compatible with EESS(passive) bands 

shared with active services

NOT compatible with purely passive bands 

(covered by RR No. 5.340)

But introduced on a brute-force approach

The raise within the CEPT in the 

number of requests for using 

spectrum allocated to space-borne 

passive remote sensors in the past 

years has increased the regulatory 

pressure for enabling access to 

protected bands

e.g.:

• UWB radiodetermination applications in the 

frequency range 116-260 GHz

• Low frequency microwave security scanners in 

the frequency range 3.6-12.4 GHz
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Spectrum Sharing Models: threats and opportunities

They operate below primary users 
noise floor (for active services)

Technological aspects also drive the 
spectrum requirements:

•They need wider bandwidth in order to deliver 
increased data-rates, enhanced location 
precision or improved imaging resolution

•Not desirable, and in some cases not possible, 
to notch out purely passive bands due to 
performance degradation that, in some cases, 
could eliminate such application

Increase pressure for sharing the radio 
spectrum resources to make the best 
and most efficient use of them

Passive remote sensing intends to 
measure exactly that: noise

•Any additional source of noise will inevitably 
biase the measurement

•Special attention is required in order to ensure 
adequate regulatory protection to accommodate 
future technologies, eventually more sensitive

The spectrum requirements are posed 
by the laws of physics

•Wider bandwidth would enable to provide data 
products with increased resolution

All frequency-bands allocated to 
EESS(passive) are effectively and 
efficiently used and shared

•Some with passive services only (purely passive 
bands, covered by RR No. 5.340), but they are 
shared nonetheless
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Spectrum Sharing Models: threats and opportunities

EO passive applications may use 
RFI mitigation techniques to 
remove RFI

There are emission limits and 
protection criteria in purely passive 
bands (covered by RR No. 5.340)

Operational parameters should 
provide sufficient mitigation against 
any possible interference issues

The so-called “RFI mitigation 
techniques” do not remove or solve 
any RFI

•They are needed as a last resource, when 
interference occurs and is detected, to minimize 
the caused injuries, but the impact of RFI will 
never be completely mitigated

The protection criteria and emission 
limits in purely passive bands (covered 
by RR No. 5.340) are intended to 
assess the impact of systems 
operating in adjacent bands on 
EESS(passive) operating in the purely 
passive band (covered by RR No. 
5.340)

Aggregate low-level interference 
cannot be detected

•Impossible to report or mitigate in any way

•Interfered measurements will feed operational 
weather forecast and mislead climate data 
records
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Spectrum Sharing Models: threats and opportunities

Limiting studies would mean 
limiting progress and innovation

Radio Regulations for passive 
bands have been developed in a 
time when more modern technical 
solutions were not available yet, 
which led to very strict protection 
criteria

International competition issues 
and the European position in the 
market

•Purely passive bands (covered by RR No. 
5.340) might be used in other parts of the 
world

The use of purely passive bands 
(covered by RR No. 5.340) is a 
national matter

•NRA should decide whether to introduce or 
not active devices in these bands

Progress and innovation are embraced 
by space-borne passive remote 
sensing community

•Can one call “progress and innovation” to a new 
technology that is borne at cost of other already 
existing progresses and innovations?

Radio Regulations are dynamic and 
evolve to accommodate technological 
evolution

•Further changes may always be proposed 
through the appropriate channels

The use of purely passive bands 
(covered by RR No. 5.340) may be 
addressed at national level, provided 
that such use is not in contravention to 
the RR

•For the case of purely passive bands, this means 
that NRA may give further access to these bands 
to other passive devices only
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Final remarks: needs for action

Definition of possible criteria, if any, under which UWB could operate on an 

exceptional basis in bands where all emissions are prohibited - question currently 

under study at the CEPT

Study how passive services could improve its communication strategy and content 

so to promote a better understanding of its nature and of its particular requirements

There is an increased regulatory pressure for enabling access to purely passive 

bands

Science services tend to have plenty to lose, with limited opportunities for wining 

access to new spectrum resources to address observation requirements, 

e.g. WRC-23 AI 1.14
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Thank you!


