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Moderator: . Christopher Hose (ACMA / Australia)
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WIinnForum Regulatory Advisory Committee

Main goals are to:

« facilitate the exchange of knowledge on technical

topics, not to advocate for one policy position or
another.

* help Forum members better understand
emerging regulatory trends across all ITU
regions.

* help the advisors understand emerging
technologies that may impact or be impacted by
the regulatory landscape.

Meetings:

WihnnFon

» A conference call every 2-3 months.

» Face-to-Face meeting that suits the majority of
proposed advisory committee members if

possible.

-

m Stanclards™

2021 Topics:

Slide 2

1.

2/9. German regulator, BNetzA, Licensing
framework 3.7-3.8 and 26 GHz in Germany,
(Josch Luxa)

3/22: French regulator, ANFR, Spectrum
Monitoring with drones in France, (Catherine
Gabay, Fréderic Couturier)

6/7: Spectrum outlook in Saudi Arabia, (Noel
Kirkaldy from Nokia)

9/27: ETSI enhanced Licensed Assisted
Access (eLSA), (Maria Pérez from
Sennheiser)

11/4:. Canadian regulator, ISED, Update on
3.8/ 6 GHz rules, (Mark Saunders, Shalini
Periyalwar)

WIRELESS
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World Radiocommunication Conferences (WRCSs)

WRCs take place every 3-4 years,
decide the changes in spectrum
regulations.

Set the agenda for next WRC.
WRC of 2019 in Egypt in numbers:

e 4+ years of work
e 4 weeks (Oct 28,2019 — Nov 22, 2019)
(+ 1 week of Radio Assembly before + 1 week of next

Conference Prep Meeting after) © -
e Around 3400 participants, 164 Member States N
e More than 20 agenda items and issues ITUWRC
. : ‘ - SHARM EL-SHEIKH2019
« WRC of 2023 in United Arab o A 4 S 28 October - 22 Novermber 2019
Emirates on 20 Nov-15 Dec 2023. N A4, SV
 Agendaltem 1.2: 6 425-7 025 MHz (EMEA, souce: N | E—
Russia), 7 025-7 125 MHz (global) ol Telecommnicatin, Union. regioms w  HNGVAY(@

ith_dividing_lines.svgttfile
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b mmunications
e | 2 ACIMA and Media Authority

ACMA Spectrum Management Update
WInnComm 2021

Chris Hose

acma.gov.au



Outline
> What we have done
> What we are doing

> \What is next

Australian Communications and Media Authority | 6
S




Recently completed

> Technical framework reviews

> 2.3 GHz, 3.4 GHz

> General updates, including compatibility with AAS
> 26 and 28 GHz allocations

> Support for wireless broadband and satellite

> Use of new ‘area wide licence’ construct
> 850/900 MHz

> Planning completed, finalisation of technical frameworks

Australian Communications and Media Authority | 7




Underway

> Technical framework reviews

> 1800 MHz
> 6 GHz

> Consulting on LPI, VLP RLANSs in 5925-6425 MHz
> 3.7-4 GHz

> Planning, licensing and allocation arrangements for multiple uses/user
> Wireless broadband coexistence with radioaltimeters
> 1880-1920 MHz review

> 1980-2010/2170-2200 MHz

> Implementing support for 2 by 5 MHz for narrowband MSS
> 5 GHz RPAS

> 850/900 MHz

> Allocation

Australian Communications and Media Authority | 8




Planned for the future

> Technical framework reviews

> 700 MHz, 2.1 GHz and 2.5 GHz
> 6 GHz

> Further investigate 6425-7125 MHz — RLAN?

> |nvestigate possibility of AFC/database sharing across some or all of the band
> 1.5 GHz review

> 1980-2010/2170-2200 MHz
> Allocate 2 by 25 for MSS/CGC/DA2G (Q3 2023)

Australian Communications and Media Authority | 9




Thank you

acma.gov.au
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v
5G SPECTRUM IN SINGAPORE

« Singapore awarded 2 nationwide 5G networks in June 2020 via Call for Proposal to
JVCo and Singtel

2 nationwide SA networks Singtt'el ;: StarHub

End-2022 Nationwide by Full suite of 5G SA 3.5 GHz
End-2025 capabilities 2 2 <
v v Faster download speeds 3 . & i S
TRG Singtel # StarHub
W | oS v ]

26300
26700
27500
28300
29100

Demand-driven
hotspot
deployments

} T.||I Lt Tl

®
Ultra-low Massi
|||I TIIII Tllll latency e:?ﬁl'lve

« 2.1 GHz to be allocated for 5G SA network via auction in Q4 2021

« New spectrum rights for 5G SA will commence on 1 January 2022 for a period of 15 years
UPLINK DOWNLINK
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v
DEPLOYMENT OF COMMERCIAL NETWORK THROUGH 5G

SPECTRUM ALLOCATION AND REGULATORY FRAMEWORK

7 May 2017 Launched 5G Public Consultation
17 Oct 2019 Issued 5G Decision and started Call for Proposal (CFP)
24 Jun 2019 Concluded 5G CFP process

- Winners were Singtel and the Joint-Venture Consortium (JVCo) formed by StarHub and M1
- SingTel and Starhub-M1 JVCo have been assigned 100MHz of 3.5GHz spectrum each

- SingTel, Starhub, M1 and TPG are also assigned 800 MHz of the mmWave spectrum for
localised mmWave deployments

1 Jan 2021 5G roll-out has started
- Singapore is on track to meet our target of deploying 5G standalone outdoor coverage

INFOCOMM
SG:D (Vi
® ‘ ‘ DEVELOPMENT

AUTHORITY
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v
SINGAPORE IS ON TRACK TO PROVIDE 5G COVERAGE TO HALF OF

SINGAPORE BY END 2022 |

i b S o 507% coverage across the island
g A < b= https://iwww.singtel.com/ ! M

Y - 1 NG personal/products-

services/mobile/5g#5g5

https://www.asiaone.com
/digital/m1-launches-5g-
standalone-network-50-
coverage-across-island

| Singtel launches 5G SA network in Singapore

3y Juan Pedro Tomas on MA A : & 9 Indoor 5G
- =N T eas
TN S 9 Outdoor 5G
https://www.rcrwireless.com/20210525/5g/s e
ingtel-launches-5g-sa-network-singapore
StarHub begins consumer market trial for its 5G
standalone network
https://www.m1.com.sg/sites/true-5g/index
W 4 - 9% 90
ingapore's , -
#1mobile W ' a? @@ Q. -
network just _ \ 0 4 ‘

got faster. =

https://www.hardwarezone.c
om.sg/tech-news-starhub-
begins-consumer-market-
trial-its-5g-standalone-
network

@ Q90 . 4
90900, o0.99,07
97 9%q%0000 @

09— .
ERN SG:D .
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v

SINGAPORE CONTINUES TO FACILITATE PERVASIVE
DEPLOYMENT OF 5G NETWORKS

Work with industry partners

such as IBM, Samsung,
Airbus, etc to create a
vibrant 5G ecosystem

IV

AIRBUS

Support industry use cases
that accelerate 5G adoption
and commercialisation

Equip members of the
Singapore workforce with
relevant 5G skillsets

@ SG:D

EMPOWERING POSSIBILITIES
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v
SINGAPORE BEGINS THE BUILD-UP TO THE WORLD

RADIOCOMMUNICATION CONFERENCE 2023 (WRC-23)

 IMDA has organised the Singapore Preparatory Group pro
Meetings to consult the industry and key stakeholders to (’i:rjﬁil L n=c g
identify and develop recommendations for key spectrum “«f:ﬁ
iIssues or areas of significant importance to Singapore in
preparation for WRC-23

« Several input contributions for the identified key WRC-23
agenda items at the APT Conference Preparatory Group for

WRC-23 (APG-23) have been developed Q“’Q B 2
WRC-23 Agenda Item 1.7 on Space-based VHF WRC-23 Agenda Item 1.2 on IMT identification in
Voice Comms the 3 GHz, 6 GHz and 10 GHz bands
« Singapore is supportive of this agenda item which « Singapore is monitoring global developments

helps to overcome the limitations of ground-based especially in the 6 GHz and will determine the use
VHF voice communications and for resilient of the band for Wi-Fi 6E or for mobile broadband in
Commercial Aviation Air Traffic Control (ATC) tandem with international technology adoption

application over oceanic airspace « |IMDA will consult the industry on their views
16



THANK YOU

sgdigital.sg twitter.com/IMDASsg

o facebook.com/IMDAsg o youtube.com/IMDAsg

SG:D (&
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REPUBLIQUE lll“ .Illl
FRANGAISE

ANFR

Fraternité | AGENCE NATIONALE DES FRE QUENCES

Spectrum regulation — hot topics

Eric Fournier




REPUBLIQUE

Update on current actions in France FRANCAISE

i

ANFR

EEEEEEEEEEEEEEEEEEEEEEEEEEEE

 Regulatory: implementation of European harmonisation measures
 Authorization for WiFi 6 GHz (5925-6425 MHz)
« Modifications of MFCN technical conditions for AAS in the bands 1-3 GHz
 New BEM/Technology neutral approach for 900 MHz and 1800 MHz
* Relaxation of the conditions to protect radars <3.4 GHz for microcell stations
« Use of harmonised MFCN bands for drones — conditions to protect other services
* Regulatory framework for 5G in 26 GHz (number of trials already in place)

« Ongoing work on blockchain/database

 Increase use of blockchain for assignment/coordination of PMSE audio in major
event
» Testbed for the 6 GHz

19




REPUBLIQUE

Europe: 3.8-4.2 GHz for 5G local-area network connectlwty’7 FRANCAISE

'“““"II

ANFR

EEEEEEEEEEEEEEEEEEEEEEEEEEEE

RSPG recommended “that MS investigate the possible use of the band 3.8-4.2 GHz for
local vertical applications (i.e. low/medium power) while protecting receiving
satellite earth stations and other existing applications and services”

... aresponse to the lack of European common mid-band for verticals: 2,6 GHz in
France, 3,7 GHz in Germany/Sweden, 2,3 GHz

New EC mandate to CEPT
* Only low/medium power local-area networks (no macro-cells, no national
coverage)
« Shared use : protection and future evolution and development of receiving
satellite earth stations
.. Results in 2024

20



3.8-4.2 GHz availability around Paris for 40 dBm/MHz + REPUBLIQUE .““..,,..
FRANCAISE

low antenna height 5G verticals (co-channel) ANFR




The lower 6 GHz (5935-6425 MHz) for RLAN/WIiFI

REPUBLIQUE
FRANCAISE

'“““"II

ANFR

EEEEEEEEEEEEEEEEEEEEEEEEEEEE

« The lower 6 GHz now harmonised in Europe for LPI (200 mW) and VLP
(25 mW) ... soon implemented in France

« Ongoing issue for VLP unwanted emissions below 5935 MHz (ITS
protection): -45 dBm/MHz, to be reviewed before 2025

 Why not standard power (36 dBm) like in North America ?

« WiFi community wanted fast track approach for LPI/VLP ... simple rules
* No « experience » of AFC in Europe in other bands

 Additional complexity: multiple countries — single market
« Market for standard power ?

.. but, if needed, why not studying AFC/Standard power for Europe?

22



6425-7125 MHz: IMT or WiFi?

REPUBLIQUE
FRANCAISE

ANFR

EEEEEEEEEEEEEEEEEEEEEEEEEE

Fraternité

« WRC-23 Agenda item 1.2
* 6425-7125 MHz for IMT in Region 17? Downlink Uplink

« Initial request from Africa 56 Eurom— — 6.4ZSWRc-z37;2; o
* Main issue: FSS uplink protection sacls 38 42  adascn :

- International obligation (RR)... 1 5925/GHz | 6725 7125 GHz

« But most satellites are 5925-6425 MHz
(paired with 3700-4200 MHz) Core| C Band

* ITU-R studies are diverging so far Extended C Band

 Other services: fixed links, FSS downlink

 RLAN/WIFI:
 Big fight between WiFi and IMT to access the band
« Studies initiated in CEPT on coexistence between WiFi and other services (inc.IMT)
« Europe will consider in 2024 WRC-23 and studies results

Appendix 30B
(planned)

23




EN
REPUBLIQUE
FRANCAISE

Liberté
Egalité
Fraternité

Agence nationale des fréguences

T.+33(0)1 45187272 78, avenue du Général de Gaulle
F. +33(0)14518 7300 94707 MAISONS-ALFORT CEDEX

www.anfr.fr

Rejoighez-nous sur

0000 -

[anfr

ANFR

AGENCE NATIONALE DES FREQUENCES

24
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making communications work
for everyone

WinnComm 2021 - UK view on spectrum

Martin Fenton, Director of Spectrum Analysis - Ofcom
2 December 2021
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Consumer and industry demand for connectivity continues to increase

|
OfFcomm

making communications work
for everyone

: B N : . .
(1. Mobile data and satellite launches are one example... 2. But these are just two of the many ways in which
...mobile data use has grown exponentially in the last decade... SpeCtrum IS belng use
500
©
S
= o 400 A
% o 200 @ 3‘5 Ot?er
S : ‘ spectrum
B N I P
S 5 200
g =
| f o
8° ES
§ 0 — — [ . I I Utilities
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
...and we saw over 1,200 satellite launches in 2020 compared to
under 500 in 2019. Thousands more are planned
Sensing &
3 Imaging
c. 2,300 c. 25,000
Global satellites launched, Future planned global
2009 — 2018 (all types) satellite launches (all
- types) AN J

3. We expect growth in Spectrum demand across most of these areas, including newer areas such as sensing & imaging and

satellite connectivity via Low Earth Orbit (LEO) constellations.

PROMOTING CHOICE -

SECURING STANDARDS -+ PREVENTING HARM 26




New technologies and business models will continue to increase the OFcomMm
making communications work
demand for spectrum
New 3GPP releases alongside the development Release of WiFi6E and development of WiFi7.
of compatible kit in different bands. Network New features such as greater channel width to
virtualisation and software defined radio provide higher speeds, but requiring more
supporting new entrants spectrum

i (AII of this means there will be more \
Other .

S —— demand for spectrum coming from more
users for a greater range of applications
and technologies.

5611} ﬂ;‘ 17

" 4 Sensing & Bplr 9 The upward trend is clear, but the exact
2 Imaging il g . H
; nature of future demand is still
anertain. j
. . . )
Evolution of new business models, Exploration of spectrum bands .
) ) ) Increasing need of data to
supported by heavy investment. For including mmWave and THz for . .
i . inform weather forecasting and
example, seeking to serve underserved sensing and other nanoscale .
i ) o climate change models

markets using low earth orbit (LEO) applications y

PROMOTING CHOICE -« SECURING STANDARDS -+« PREVENTING HARM 27
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making communications work
for everyone

...and different spectrum bands

Spectrum is critical for wireless. We are making sure that spectrum bands, with different characteristics, can be accessed by a
wide range of players, including MNOs, system integrators and directly by businesses, to deploy the connectivity solutions that

meet their requirement.

We have been engaging with different businesses and organisations, through a series of workshops, to better understand their
evolving needs and to highlight the options available and their characteristics.

Auctioned Local Access Exempt & Light Licence
0 G
N N N N E 1 %g o
N N N (o) . o
PEE 3 33 3 = ¥ N 9 S 3
S5 S S35 S 6 v TA- O I ¢« T 8
9 o o ls) S o S 3 m o qu < O 2o BLD i
RS I 82 X Q o 935 N o 385

Sharing: Low cost licences Exempt and light licence: Access to

enabling localised access to spectrum with low barriers is an
important enabler of innovation.

I 3.6-3.8 GHz

N
N N T
I I O
S = o
8 89
< o
(g\] AN N

Auction: Spectrum mostly
authorised on a nationwide
basis. MNOs can offer slices  spectrum. Can be used for

of their network to meet private networks and to Wi-Fi technology is currently
business requirements. extend coverage. common across many businesses.
PROMOTING CHOICE + SECURING STANDARDS + PREVENTING HARM 28




Shared access licence
for access to licensed
mobile spectrum, 1800
MHz, 2300 MHz, 3.8-
4.2 GHz and 26 GHz 2
deployment within 6
months of obtaining
licence

User applies for
band, location,
bandwidth, and
power required

Ofcom assesses
interference

to/from other users

e

OfFcomm

making communications work

In 2019 we launched our spectrum sharing framework to enable a
range of different use cases and players

User pays Ofcom grants
licence fee per area/per base
(per channel and per station licence

area/base station).

£5.

v

Local access licence for
access to licensed
mobile spectrum
(700MHz, 800MHz,
900MHz, 1400MHz,
1800MHz, 2350-
2390MHz, 2.6 GHz, 3.4-
3.8 GHz)

User applies for
band, location,
bandwidth, and
power required

|

Ofcom engages
with relevant

PROMOTING CHOICE -

£950 per licence
(maximum 3 years
unless longer
duration agreed
with MNOs)

SECURING STANDARDS -

PREVENTING HARM
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making communications work
for everyone

We see clear demand for this form of local spectrum authorisation

* Asof 10 November we have on issue over 1,300 Shared Access held by
over 50 different companies.

Low Power
1800 MHz 872 104
2.3 GHz 31
3.8-4.2 GHz 76 223
26 GHz 1

* Issued 18 Local Access licences to 5 different companies.

1800 MHz 1
2.6 GHz 17

PROMOTING CHOICE -« SECURING STANDARDS -+« PREVENTING HARM



Enabling growth and innovation — upper 6 GHz (6.425 — 7.025 GHz) mOF:fOT

for everyone

Sharing offers a route to optimal use of spectrum by enabling existing and new services to grow

« Band is currently used by a number of services including *  Wi-Fiand high power mobile are interested in this band,

fixed links, satellite earth stations and radio astronomy which also has the potential to provide connectivity for
industrial applications

* IMT identification is being considered for region 1 at WRC-23. But coexistence between existing users and high power
outdoor mobile is not possible — would require clearing incumbents.

* There is demand from businesses for more inbuilding solutions.

* Technology neutral local licensing could enable growth from both existing and new users, leveraging the developing
ecosystem of devices in this band.

* Our objective is to ensure optimal use and promote innovation.

PROMOTING CHOICE -« SECURING STANDARDS -+« PREVENTING HARM
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making communications work
for everyone

Supporting the UK’s wireless future: Our spectrum management
strategy for the 2020s

* Existing activities will continue to be important to achieving our vision

* In considering the challenges of the future, we have identified three themes for particular focus

Supporting wireless innovation Licensing to fit local and Promoting spectrum

' | ' ' sharin
* Expanding our work to understand, assist and hational services g

inform organisations who may benefit from Considering further options Encouraging spectrum

wireless technologies in the future for localised spectrum users to be ‘good

: ’
Making more spectrum available for access neighbours

innovation before long-term use is certain

.. .. .
Supporting innovation in 7 . ‘
new wireless technologies g

PROMOTING CHOICE -« SECURING STANDARDS -+« PREVENTING HARM



Up coming spectrum publications

OfFcomm

making communications work
for everyone

Ofcom has several Spectrum related publications planned for the coming months, including:

"in

4 )

Terahertz Discussion Paper

Exploring the new opportunities these

Today

4 )

26 GHz OOB consultation

Setting out proposals on additional
measure to protect EESS and RAS from

frequencies present and how we can
unlock their full potential

N J
~

Mobile Spectrum Demand

future 26 GHz OOB

N J
4 )

Space Spectrum Strategy

A consultation on Ofcom’s proposed

Exploring the spectrum implications of
growing demand for mobile services

N J

strategy priorities for space spectrum.

N J
4 )

April 2021

PROMOTING CHOICE -

SECURING STANDARDS -

Spectrum Roadmap

Setting out Ofcom’s key areas of
Spectrum work and consideration of
the longer term trends in markets and

k technologies )

PREVENTING HARM
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What is Driving the Increased Focus on Spectrum

» Support for telecom objectives: Quality, Coverage, Innovation

< » Clearing bands is more and more difficult

* There is unused spectrum in rural/remote areas, and providers want
access to serve Canadians

* Increasing number of requests for spectrum to support private networks
(private LTE/5G, verticals, industry 4.0)

« Getting to “Yes” for more stakeholders and streamlining processes




Challenges/Barriers for Spectrum Sharing

== Information on spectrum use
'_E:_—: % - High quality data on incumbents needed to enable spectrum sharing
< - Stakeholders - Concerns about confidentiality, could be practically onerous

Concerns about spectrum value and refurn-on-investment when
sharing spectrum

% Coexistence/sharing may add technical complexity and cost

Burden on spectrum operations (monitoring, compliance check
and enforcement)




Spectrum Sharing - Towards Dynamic Spectrum A

Database driven DSA

= Spectrum sharing with incumbent users
using a database driven model

= Providing access to licence-exempt
devices through a spectrum-sharing
database system

Bands

Television White Space (TVWS)
6 GHz

Dynamic spectrum access (DSA) is a machine-based system that supports intensive use of spectrum by
assigning frequencies based on immediate availability and need. ISED is developing this DSA capacity to
support more efficient use of spectrum with two main streams:

Spectrum management advances for non-
auction local licensing

= Improvements to spectrum management tools
to support sharing between wide area licences
and large numbers of licences over small areas
and for shorter licence duration

Possible Bands

Access licensing framework- shared between unused
spectrum in auctioned wide area licensing and non-
auction local licensing

Up to 170 MHz made available in 800 MHz Cellular
and 1900 MHz PCS bands

6 MHz available in 200 MHz

3900 MHz (80MHz) - shared between WBS and
flexible use for non-auction local licensing

Expansion to other bands in the future




Spectrum Updates Snapshot [®

TVWS:

[Database- : P
 Updated White space database specifications

ariven * Designated two WSDBAs in 2021 - RED Technologies, Phnx Technologies
opectrum e Currently operational in various parts of Canada
< Sharing /DSA 6 GHz:
2021-22 * Decision - May 2021

* Technical Standard for Low Power Indoor Only Devices (RSS-248 issue 1)- Nov 2021

Other 3450-3650 MHz: auction rules released in March 2020, auction completed in July 2021
Updates 3650- 4200 MHz: decision on licensing framework released in May 2021
2021-22 Spectrum access licensing framework consultation published in August 2021

6 GHz: Further technical standards updates planned for very low-power devices, standard-
power devices and for AFC in 2022

o 3650- 3900 MHz: preparing for auction in 2023

LU 3900-3980 MHz: consultation planned
mmwave bands: licensing framework decision planned, to be followed by auction in 2024

EUrure



https://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf10928.html
https://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf11698.html
https://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf11750.html
https://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/h_sf11519.html
https://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf11699.html
https://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf11717.html

Policy on Licence-Exempt Use of 6 GHz Band

No mobile services

5925 64 25

MHz MHz MHz
| U-NII-5 U-NII-6 U-NII-7

No mobile

services
687 6930 7125
MHz Hz

U-NII-8 MHz

| ’\AP\QuLdo/l
< Licence-Exempt Standard Power AP, or & Indoor, with AFC

Licence-Exempt Low Power AP, Indoor, no AFC

Licence-Exempt Very Low Power AP, Outdoor & Indoor, no AFC

Licence-Exempt Client devices, Outdoor & Indoor, no AFC

Standard Power AP

(36 dBm EIRP,

PSD of 23 dBm/MHz)
with Automated
Frequency Coordination
(AFC)

Low Power indoor AP
(30 dBm EIRP,

PSD of 5 dBm/MHz)
Integrated antenna and
no weather shielding

Very Low Power AP
(14 dBm EIRP,
PSD of -8 dBm/MHz)

Ivl I

Client Devices Under AP Control
(Power limited to 6 dB below limit of
its associated AP)

All devices are required to use a listen before talk protocol




| U-NII-5

N bil No mobile
o mobile use use

6425 6525 6875 6930 7125

M Hz M Hz
U-NII-7 m U-NII-8 MHz

Use AFC system

» exclusion zones to protect fixed
links

 AFC determines permissible
frequencies and power for
operation of license-exempt
devices

Restrict antenna elevation
angles from pointing upward
for outdoor devices, including
power limit of 125 mW e.i.r.p.
above 30 degrees (vertical
elevation mask).

w |
Point to Point Backhaul Point to Point

Systems, including Backhaul
Studio to Transmitter Systems
Links (6590-6770 MHz)

Point-to-Point Point to Point
Backhaul Backhaul
Systems ystems

» Radio Astronomy
6650-6675.2 MHz

o)
)
‘ FSS Earth Station

(Earth-to Space)

[ B .m .m
! A/ FSS Earth Station " FSS Earth Station
y (Earth-to Space) (Earth-to Space)

.'m:SS Earth Station
" (Earth-to Space)
(Space-to-Earth)

Electronic
News
Gathering
6930-

7125 MHz 40




Thank you

2



Agostinho Linhares, PhD

Manager of Spectrum, Orbit and
Broadcasting

December/2021



edanarer Brazil’s 5G Spectrum Auction

The purpose of the Auction was granting licenses to use radio frequencies in the following bands:

698 708 718 763 773 806 MHz

FDD 1t J

2300 2390 2400 MHz
TDD IMT P.Net.

3300 3600 3700 3800 MHz
TDD IMT IMT P.Net

24.25 27.5 27.9 GHz
TDD IMT P.Net.

Legend:

Auctioned Allocated before 2021

Not to be auctioned (Industry 4.0) Allocated in 2021



Ty pr— Obligations Summary

700 MHz — federal roads and localities without 4G;

2.3 GHz — municipalities and localities without 4G ;

3.5 GHz — Optical fiber backbone to a list of municipalities; 5G BS according
schedule; cleaning 3.625 — 3700 / TVRO / Protecting C-band Earth stations; ‘PAIS’;
Federal Private Network;

e 26 GHz — Connect basic education schools.



e ANATEL Future Bands for IMT

e 814 - 824 MHz and 859 — 869 MHz, or portions thereof (ongoing requlation
process);

1427 -1518 MHz (allocation and ‘designation’ done; usage condition to be
approved soon)

e 1980 - 2010 MHz and 2110 — 2200 MHz (allocation and ‘designation’ done);

e 4800 — 4990 MHz, or portions thereof (ongoing regulation process),

* mmWave (parts of 37 —43.5 GHz; 45.5 —47 GHz; 47.2 — 48.2 GHz).



Mavarn Wireless Access System in 6 GHz

WRC-03 was a milestone for WAS/RLAN

= |n 2004 Brazil reflected this result in its regulation, adding 5 150 — 5 350 MHz and 5 470 —
5725 MHz for RLAN

There was a long debate between Anatel, IMT industry/operator and Wi-Fi industry

Board Decision at February 2021 = Wi-Fi7 ready regulation!
v’ 5925 — 7125 MHz for WAS/RLAN

v" Very-low power and low-power indoor devices regulation.

Next steps:

1) Short-term: discussions on out-of-band emissions in the band 5,850 — 5,925 MHz in order to
guarantee coexistence with ITS;

Medium-term: include the standard power equipment with automatic frequency coordinator.

2)



Mavarr WRC-23 — Agenda Item 1.2

Possible Identification of 10 — 10.5 GHz for Region 2

= MOBILE and FIXED Services allocation in Regions 1 & 3 (10 — 10.45 GHz)
= MOBILE and FIXED Services allocation in some countries of Region 2 (FN 5.480 & 5.481)

Co-channel: EESS(active) and RADIOLOCATION

Adjacent Channel: EESS(passive)

v' Mitigation techniques would be necessary

General Comments: So far, some Admnistrations have demonstrated more concerns with
RADIOLOCATION studies, while other with EESS(active).
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