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»Since 1865

»Since 1947 UN agency

ITU — UN specialised agency

UN PRINCIPAL
ORGANS

GENERAL
ASSEMBLY

> 194 Member States
>1 000 Sectors Members

»100 Academies
» 600 employees
»HQ in Geneva
»>12 regional offices

SECURITY
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SOCIAL COUNCIL

SECRETARIAT
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COURT OF JUSTICE
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Human Rights Councl
Intesnational Law Commission
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Standing committess and
ad hot bodies

Subsidiary Organs

= Caunter-Terrorism Committes

Functional C

Funds and Programmes’

UNDP United Nations Development Programme
+ UNCDF United Nations Capital Development
Fund

 WNV United Nations Volunteers
UNEP® Linitsd Nations Environment Pragramms
UNFPA Uinited Mations Population Fund

UN-HABITAT® United Nations Human
Sattlements Programme

UNICEF United Nations Childran's Fund
WFP Warld Food Programme (LIMN/FACH

. Residual for

Research and Training

UNIBIR United Nations Instituts for
Disarmament Research

UNITAR United Nations Instinte for
Training and Research

UNSSC United Nations System Staff
College

UNV Unitad Nations University

The United Nations System

Other Entities

ITC international Trads Centre (UMW TO)

UNCTAD"® United Mations Canference on Trade
and Developmant

UNHCR' Office of the Uinited Mations
High Cammissianer for Refugees

UNOPS United Nations Office far
Projuct Sarvices

UNRWA' Unitad Mations Relief and Works
Agency for Palesting Refugaes in the
Mear Easl

UN-WOMEN' Unitad Mations Entity for Gandar
Equality and the Empowarment of Woman

Related Organizations
CTEBTO PREPARATORY COMMISSION

0 v © far the C
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Criminal Tribunals
 Military Staff Committee
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* Crima Pravantion and Criminal Justica  BCA Econemic Commission for Africa
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+ Population and Developmant

- Scienca and Tachnology for Developmant
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Statistics

Status of Wamen

* United Nations Forum on Forests

ECE Econemic Commission for Euraps

ECLAC Economic Cammlssion far Latin
America and the Caribbean

ESCAP Ecanornic and Sacial Commission
far Asia and the Pacifie

ESCWA Econamic and Social Commission
or Western Asia

Departments and Offices® OCHA offica for the Coardination of

EOSG Executive Offics af the
Secretary-General

DESA Departmant of Economic and High Cami

Social Affars

Humaritarian Affairs
QDA Office for Disarmament Affairs

OHCHR Office of the United Natisnas
ianer far Human Rights

0103 Office of Internal Oversignt Services

DGACM Department for Ganeral Assembly

and Conference Management

DGC Department of Glogal
Communications

OLA 0ffice of Legal Affairs
OBAA Office of the Spedial Adviser an Africa
SRSG/CAAC Oiffice of the Special

DMSPC o
Stratagy, Palicy and Camplianca

of the Secretary-Genaral
far Children and Armed Conflict

DOS Department of Operational Support  SRSG/SVE Office of the Special

DPO Department of Peace Operations

DPPA Department of Fofitical and
Peacapuiding Affairs

DS Departmant of Safety and Sacurity

- and political missions
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Standing cornmittees and ad hoc bodies
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the United Natlons UPU Universal Pestal Union
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Permanent Forum on Indigenous lssues

UNAIDS Joint United Mations Pregramme an
HIV/AIDS

UNGEGN Unitad Nations Group of Experts on

Geographical Mames

Research and Training
UNICRI Unitad Nations Interregional Crima and
Justice Research Institute

UNRISD United Nations Reseasch Institute for
Social Development

UNISDR United Nations Office for Disaster
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UNODC' United Nations Office an Drugs
and Crime
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Organization
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Agricultural Development.
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ITU overview

v ITU-R Radio standards and spectrum
management

v ITU-T Telecom standards,
interoperability, network architecture,
quality of service, security, numbering,
tarifts, EMF, CO, power consumption

v ITU-D Assisting telecom projects in
developing countries: foster the
development of infrastructure and
services, digital transformation,
resource mobilisation




ITU-R: Radiocommunication Sector

WORLD
RADIOCOMMUNICATION
CONFERENCE

STUDY GROUPS

RADIOCOMMUNICATION
BUREAU

RADIO
REGULATIONS

Draft CPM text,
Recommendations
Reports
Handbooks

Master International
Frequency Register
Interference reporting
Radiomonitoring

Spectrum allocations
Regulatory provisions
Technical restriction

Technical characteristics
Sharing criteria
Operational conditions

Coordination
Notification
Registration

Interference resolution
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Interference

GSO satellites

Interference free operation

Harmful interference-effect of
unwanted energy due to emission
upon reception, manifested in
Non-GSO any performance degradation

satellite

Transmitting 0

earth station Terrestrial
station Receiving -
earth station

Spectrum sharing conditions




Finding /| Reguired

Calculate C/N

G{H] Fix Sat P Sat Max
Te B ;e
G{H} Tx Sat

P ES Max FEL': Fresg) FSL {1 Freaq)
B it Emiss)

G, ES Max

Maximum Peak Power P uax
Necessary Bandwidth of Emission B

Maximum Earth Station Antenna Gain Geg pag
Free Space Loss (assigned frequency) FSL

Off-axis Satellite Antenna Gain G(0)aq
Receiver System Noise Temperature T
Service Area

G Rx ES Max

by il el T et e s

Radio link budget

P, .— average power supplied to the antenna transmission
line under normal operating conditions

B- for a given class of emission, the width of the frequency
band which is just sufficient to ensure the transmission of
information at the rate and with the quality required under
specified conditions

G- the ratio of the power required at the input of a loss free
reference antenna to the power supplied to the input of the
given antenna to produce, in given direction, the same fiel
strength at the same distance

T- temperature of a hypothetical resistor at the input of an
ideal noise-free receiver that would generate the same
output noise power per unit bandwidth as that at the

antenna output at a specified frequency.



Interference

Protection ratio- minimum value of the wanted-unwanted signal ratio, at the receiver input, determined under
specified conditions such that specified reception quality of the wanted signal is achieved at the receiver output

Field strength level

Y

Finding C/l .
ca Ic u Iate CII b a 5_" c Increased level of nominal usable field strength
G{Hl R Gat G{E :'H!-; Sat
Nominal usable field strength signal level
FEL.:«. Freq) FsL' (7 Frag)
Protection
ratio Insufficient /I ratio
. Decreased S/T
P ES Max P ES bax (but usable) ratio
5 -~
G Tu ES Max G () Tx ES Protection Harmful interference signal level

ratio

Acceptable interference signal level

C 1= Pesmax* Grxesmax ¥ G(8) gy sat- FSLy; freq) (dBW)

11 =P esmax + G(9) rues + G(0') pe sat~ FSL'; Freq) (dBW)

CH T = G T - I T {dE} Permissible interference signal level

Noise level

22 Sowrce: [TU-R 5.740 Al Il il T e ' A

Nat.Spec.Man-3.03



Interference

» Degradation of Quality of Service

» Some new radio technologies are more sensitive to
interference or more interference aggressive than
traditional systems —out of service umbrella

» Late comer costs — increasing CAPEX (bigger
antenna size, restricted parameters, more expensive
equipment, shielding, specialised software) and
OPEX (more qualified staff, advanced signal
processing methods, more power, coordination
requirements) —uncertainty of investments

» Growing trend of ignoring RR requirements,
resulting in RFI

Ty thresholds are approximate,

not based on a specific

Obvious
contamination

Insidious
contamination

is indistinguishable from being

Undetectable
contamination

0.01K

Source: Testimony by David Lubar to U.S. House of Representatives; Hearing of the Science, Space & Technology Committee,
July 2021.

The received energy from Voyager,
if integrated for 10 trillion years,

would be just enough to power a
refrigerator light bulb for one
second! (E. Manshadi)




New interference
scenarios

Maximum RFI Index 18GHz
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Reflection (18.6-18.8 GHz)
Water vapour profile,
precipitation, clouds, snow,
ice, sea surface wind

RFI Index (K)

Interference

New radio applications

WAIC (4 200-4 400 MHz)
Sea surface temperature

Non-compliance with
regulations

2015-04-21 20:08 UTC 2015-09-17 20:08 UTC

TV sat receivers (1 400-1 427 MHz)
Ocean salinity



Interference

Saturday 24 August 2019 00 UTC ecmf 850 hPa Vorticity (relative)
60°W 40°W

| ES:B _ Control system with satellites
A 1dentifies storm genesis on

: 24 August and provides 4 days
: warning of direct strike on

Windward Islands
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System with satellites denied

N (for 36 hrs prior to forecast)
E misses the storm genesis and
e SO ° TS provides no warning of strike on
8 “2.\ N ” Windward Islands

B60*W 40°W

Dorian genesis to landfall on Windward Islands Source: European Centre for Medium-Range Weather Forecasts
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Radio Regulations
Status
» Mandatory intergovernmental treaty
Concept

» Make spectrum and orbital positions allocations in order to avoid harmful interference
between radio stations of different countries and to achieve efficient and rational use
Instruments

» Allocation table, technical limitations, predetermed

Radio Regulations

parametres, operational measures, coordination procedures [

Edition of 2024

Objectives

» International spectrum sharing

» Interoperability and roaming

» Mass production and roadmap for industry, investors,
operators

» Global protection of safety and passive bands




WRC (international spectrum allocations) process

Operational Data

technology,
infrastructure,

[ spectrum requirements, WRC-27

type of services, QoS

11 October - 12 November 2027
emissions, receiver Shanghai, China

__  parameters, protection
criteria

Technical Data

WRC cPM
’ H 0 Shari
Resolution SG’s Sharing Studies Feasibility and up‘cll\g:g -

Scenarios

Spectrum Inventory

current occupancy

Technical Data

emissions, receiver
—— parameters, protection
criteria

Data relevant to new (innovative)
Operational Data Radio Service

technology,
infrastructure, spectrum
requirements, type of
services, QoS Radio Service

Data relevant to existing (incumbent)



Broadcasting

Commercial
telecom

Security and
enforcement

Defense

Spectrum users

Earth
observation

Radionavigation

Meteorology

Transport

Astronomy

Space
research




» Allocation — Entry in the Table of
Frequency Allocations for the purpose of its
use by one or more terrestrial or space
radiocommunication services under

specified conditions.

» Radiocommunication service — A service as
defined 1n this section involving the
transmission, emission and/or reception of
radio waves for specific telecommunication

purposes

» Radio services related to Earth observations
(see Resolution 673 (Rev.WRC(C-23)).

Radio Regulations

SPACE SERVICES

TERRESTRIAL
SERVICES

OTHER SERVICES

Space research service

Earth exploration- satellite
service

Space operation service

Standard frequency and time
signal-satellite service

Standard frequency and time
signal service

Meteorological aids

Radio astronomy
Safety service
Special service



Radio Regulations instruments

NO RESTRICTION

Exclusive or shared bands

148-156.8375 MHz

RR ARTICLE 5

335.4-410 MHz

Allocation to services

Allocation to services

Region 1

Region 2

Region 3

Region 1

Region 2 Region 3

149.9-150.05

MOBILE-SATELLITE (Earth-to-space) 5.209 5.220

RR No. 5.149 — In making assignments to stations of other

services adm are urged to protect radioastronomy

402-403

METEOROLOGICAL AIDS

EARTH EXPLORATION-SATELLITE (Earth-to-space)
METEOROLOGICAL-SATELLITE (Earth-to-space)
Fixed

Mobile except aeronautical mobile

5.264A 5.264B

13 360-13 410 kHz
25 550-25 670 kHz
37.5-38.25 MHz
73-74.6 MHz (in
Regions 1 and 3)
150.05-153 MHz (in
Region 1)
322-328.6 MHz
406.1-410 MHz
608-614 MHz (in
Regions 1 and 3)

1 330-1 400 MHz
1610.6-1 613.8 MHz

1 660-1 670 MHz

1 718.8-1 722.2 MHz
2 655-2 690 MHz
3260-3 267 MHz

3 332-3 339 MHz

3 345.8-3 352.5 MHz
4 825-4 835 MHz

4 950-4 990 MHz

4 990-5 000 MHz

6 650-6 675.2 MHz
10.6-10.68 GHz
14.47-14.5 GHz
22.01-22.21 GHz

22.21-22.5 GHz
22.81-22.86 GHz
23.07-23.12 GHz
31.2-31.3 GHz
31.5-31.8 GHz (in
Regions 1 and 3)
36.43-36.5 GHz
42.5-43.5 GHz
48.94-49.04 GHz
76-86 GHz
92-94 GHz
94.1-100 GHz
102-109.5 GHz

111.8-114.25 GHz
128.33-128.59 GHz
129.23-129.4 GHz
130-134 GHz
136-148.5 GHz
151.5-158.5 GHz
168.59-168.93 GHz
171.11-171.45 GHz
172.31-172.65 GHz
173.52-173.85 GHz
195.75-196.15 GHz
209-226 GHz
241-250 GHz
252-275 GHz

RR No. 5.340 — All emissions are prohibited

1 400-1 427 MHz
2 690-2 700 MHz
10.68-10.7 GHz
15.35-15.4 GHz
23.6-24 GHz
31.3-31.5 GHz

31.5-31.8 GHz 100-102 GHz 182-185 GHz
48.94-49.04 GHz 109.5-111.8 GHz 190-191.8 GHz
50.2-50.4 GHz 114.25-116 GHz 200-209 GHz
52.6-54.25 GHz 148.5-151.5 GHz 226-231.5 GHz
86-92 GHz 164-167 GHz 250-252 GHz




Radio Regulations instruments

CONDITIONS OF SPECTRUM

ALLOCATION TABLE
SHARING

(RR ARTICLE 5)

Reguéz;io;i t(;:lz‘;c(l;;ll(:: tl;ﬁ;Zrzli;mns: No. 5.465 — In the space research service,
L. ’ the use of the band 8 400-8 450 MHz is
WRC Resolutions, ..
limited to deep space.
footnotes.

e ——

-— e T T

A L . N
No. 5.482 —In the band 10.6-10.68 GHz, No. 5.536A4 — Administrations operating

; carth stations in the Earth exploration-
the power delivered to the antenna of : :
: : satellite service or the space research
stations of the fixed and mobile, except : : :
: : : service shall not claim protection from
aeronautical mobile, services shall not : : : :
stations in the fixed and mobile services
exceed —3 dBW. .. :
operated by other administrations.

—



Radio Regulations instruments

PLANNED BANDS

Appendices 17, 18, 25 (Maritime), 26,
27 (Aeronautical), 30 (BSS),
30A (FL BSS), 30B (FSS),
Regional plans

Predetermined technical parameters that
ensure equitable and interference-free
access to the spectrum.

ALLOCATION TABLE
(RR ARTICLE 5)

No. 5.487 — In the band 11.7-12.5 GHz in Regions 1
and 3,... shall not cause harmful interference to, or
claim protection from, broadcasting-satellite stations

operating in accordance with the Regions 1 and 3 Plan
in Appendix 30.

Plan BSS: MLA orbital position — 91.50°
Plan FSS: MLA orbital position — 78.5°

|



Radio Regulations instruments

INTERNATIONAL COORDINATION ALLOCATION TABLE
(RR ARTICLE 5)

Articles 9, 11; Appendices 5 and 7, No. 5.220 — The use of the bands
149.9-150.05 MHz and 399.9-400.05 MHz
footnotes : : . :
by the mobile-satellite service 1s subject to
coordination under No. 9.11A.

— T T ==

A\ A\
K. 240 = [Bieifone ag adm1n1strat10n B No. 5.230 — Additional allocation: in China,
to the Bureau or brings into use a frequency

: : : the band 163-167 MHz i1s also allocated to
assignment in any of the cases listed below, oo s GrasElien Eeiios (e mdsain)
it shall effect coordination as required, with P p b

other administrations identified under Oh d primary basis, subject to agreement
No. 9.27 obtained under No. 9.21.




ITU-R Study Groups

SG 1 - General Technical studies for
SG 3 — Propagation «5 000 WRC

SG 4 — Satellite services experts

SG S — Terrestrial «2-3

services meetings 1 165 Recommendations
SG 6 — Broadcasting per year 536 Reports

SG 7 — Science services 42 Handbooks




IMT Family History

IMT-2000 (3G)

IMT-Advanced (4G)

ITU-R Study Groups

IMT-2020 (5G)

IMT-2030 (6G)

Report Future Tech Trends (FTT) - Rep. ITU-RM.2320 | Rep. ITU-R M.2516
iy = - Nov 2014 Nov 2022
S TURM2083 | Rec, TURM 2160
Recommendation -
(Vision/Framework)
Technical Performance Rec. ITU-R M.1034 Rep. ITU-R M.2134 Rep. ITU-R M.2410
Reports
(M...,p.om Requirements Feb 1997 2008 2017
evaluation methodology
Rl e i1 tarptata) Submission Template 8/LCCE/47 + Add Rep.ITU-RM.2133 | Rep.ITU-R M.2411
1998 2008 2017 Future
Evaluation Methodology Rec. ITU-R M.1225 Rep. ITU-R M.2135-1 | Rep. ITU-R M.2412 work

Recommendation
(Radio Interface Tech.)

Feb 1997 2009 2017
RIT Specifications Rec. ITU-R M.1457 Rec. ITU-RM.2012 | Rec. ITU-R M.2150
A
(s retens] May 2000 Jan 2012 Feb 2021

ITU-R

RaZecotmnizaten Secter of 1Y

Recommendation ITU-R BT.2100-2
(02/2018)

age parameter values for high dynamic
ge television for use in production and
international programme exchange

Traffic Sign
Recognition

Emergency Braking
Adaptive

Cruise Control Pedestrian Detection

Collision Avoidance

| Lane Departure
Warning

Surround View

W Long-Range Radar
W LIDAR
Camera
W Short-/Medium Range Radar
W Ultrasound

Report ITU-R SM.2505-0
(07/2022)

Impact studies and human hazard issues
for wireless power transmission

via radio frequency beam




Radiocommunication Bureau

Any frequency assignment
recorded in the Master
Register shall have the Processing of electronic
right to international filings
recognition. This right Maintaining MIFR
means that other International

administrations shall take radiomonitoring
it into account when Assistance in interference
making their own resolution
assignments, in order to Interference reporting
avoid harmful
interference...




169 Targets

232 Indicators
(~100 measured,
32 EO only)

Implementation via
international and national
planning process, policies, and
strategies

Earth observation: statistics,
geospatial information, Big Data
(ex. Open SDG Data Hub)

EO for SDG

Key indicator in hurricane

onset prediction strengthen

resilience to climate related
hazards (SDG Target 1.5)

Assessment of ocean
acidification
(SDG Targets 14.3)

Source: European Scientists on Spectrum for Earth Observation/ESA

Prediction and assess risks
related to disasters

(SDG Target 11.5 and 13.1)

Passive observation
at 6-7 GHz provide
unique window for
measurements for
sea surface
temperatures

Estimate fish stocks
(SDG Target 14.4)




EO for circular economy

» CEOS Open data cube network initiative

» Copernicus Data Space Ecosystem — 600 000 registered users,
500 PB data, €67 and €131 billion annually between 2017 and
2035, land, atmosphere, ocean, disaster, security, climate change

» Land productivity dynamics in 1999-2014 — 12% declined
productivity, 21% stressed productivity, €1.25 billion potential
lost each year in European agriculture because of soil erosion
(Anthesis Group, 2023), transfer to sustainable agriculture
€78 billion in 2017

» Potential savings in the electricity and gas US$2.56 billion in
2017 (NASA, 2013)

» Economic benefits to US agriculture (planting decisions)
US$265-300 million/year (NOAA, 2012)

» Epidemy predictions (ex. M. C. Wimberly, 2021)



https://www.fooddrinkeurope.eu/wp-content/uploads/2023/12/231205-Discussion-Paper-on-funding-the-EU-transition-to-more-sustainable-agriculture.pdf
https://www.bing.com/search?q=icarus+spaceship&cvid=3db2aba4ff6240cabe277c7f32adab3f&gs_lcrp=EgZjaHJvbWUqBggAEAAYQDIGCAAQABhAMgYIARBFGDkyBggCEAAYQDIGCAMQABhAMgYIBBAAGEAyBggFEAAYQDIGCAYQABhAMgYIBxAAGEAyBggIEAAYQDIICAkQ6QcY_FXSAQg3MTAyajBqNKgCALACAQ&FORM=ANAB01&PC=U531

EO for emergency

» Triple augmentation of extreme weather events by 2100

» $1 invested in disaster prevention, $4 to $7 are saved in
disaster response (UNDP)

» The economic benefits of data for forecasts obtained from
observation satellites can mitigate the economic
consequences of natural disasters in EU countries are
estimated at €61 billion annually (Ratier, 2014)

» Volcanos

* 30 million people live within 10 km of active or
potentially active volcanoes — 45% of volcanoes are not
monitored (Petiteville, ESA, 2019)

* Eyjafjalljokull eruption — 100 000 vols cancelled

* A Four-Legged Early-Warning System (ICARUS)

Astecommanizszon Goctor of 1

uuuuuu

ITU-R




EO for emergency

» Tsunami- 48 tsunamis have caused roughly $300
billion in damage (NOAA)

* 10°Data collection platforms, worldwide
(ex. Argos), 10° messages per day

» Global mean sea level — 4.8 mm/yr, about
800 000 000 potential emigrants (US National
Academy of Science, 2018)

* Altimeter (Jason)

» Annual losses to the world economy for lightning
damage and transport disruption around USS$ 4 to 5
billion (NLSI, 1999)

* Worldwide lightning detection systems

» SFCG Disaster Management Database



https://www.sfcgonline.org/Remote%20Sensing/default.aspx
https://www.sfcgonline.org/Remote%20Sensing/default.aspx
https://www.sfcgonline.org/Remote%20Sensing/default.aspx

More info

Publications:http:// www.itu.int/en/publications/ITU-R/Pages/default.aspx

ITU News Magazine https://www.itu.int/en/itunews/Pages/default.aspx

€D 1TUNews

MAGAZINE

Space science for _
achieving the Sustainable ITU-R
Development Goals

Rediocommunication Sector of ITU

The essential role and global importance of
radio spectrum use for Earth observations

aiid forirelated Sopticatinas Use of remote sensing systems in the study

f remot
of climate change and the effects thereof


http://www.itu.int/en/publications/ITU-R/Pages/default.aspx
http://www.itu.int/en/publications/ITU-R/Pages/default.aspx
http://www.itu.int/en/publications/ITU-R/Pages/default.aspx
https://www.itu.int/en/itunews/Pages/default.aspx
https://www.itu.int/en/itunews/Pages/default.aspx
https://www.itu.int/en/itunews/Pages/default.aspx

TERIMA KASIH!

www.itu.int/en/ITU-R/Pages/default.aspx



https://www.itu.int/en/ITU-R/Pages/default.aspx
https://www.itu.int/en/ITU-R/Pages/default.aspx
https://www.itu.int/en/ITU-R/Pages/default.aspx
https://www.itu.int/en/ITU-R/Pages/default.aspx
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