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Intro

v Nytt gemensamt regelverk for UAS-operatorer (EU) 2019/947 tillampas sedan
januari 2021. TSFS 2017:110 (uppdateras, remiss under 2023)

v Tre kategorier, dppen (max 25 kilo inom synhall), specifik (utom synhall ex.
R/D-omraden) certifierad (ex. dver manniskor, IFR, eVTOLS)

v - 35000 registrerade operattrer
- 31 000 utfardade dronarkort
- 100 anso6kningar inom specifik kategori.
- 20 operativa tillstand utfardade i kategori specfik

v' - Mellan 400 000 — 600 000 UAS i Sverige...
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Polismyndighetens rapport om observerade
dronarflygningar i Stockholm

UAS Trafikdata 29 april — 11 aug 2021.

Av 4518 flygningar bedéms ca 61% av fallen bryta mot
regelverket.

Totalt 331 flygningar innanfér 5km-zonen under ATS Bromma
Oppettider.

804 flygningar inom ES R113. 95% av dessa beddms bryta
mot regelverket.

Data ar endast fran DJI-dronare.
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Utmaningar

v Antalet rapporterade handelser med UAS 6kar
v’ Stor of6rstaelse bland anvandarna
v' Kanner inte till regelverken

v' Inga rattsliga pafoljder

SVErigeseadio  sern myneter  Poddarkprogam  Direkt  Minsida  Mer v

Foto: Henrik Holmberg/TT (arkivbild)

AKLAGARMYNDIGHETEN

© Utredning om drénare vid
kérnkraftverk ldggs ner

0:32min @ Minsida A Dela

icerat torsdag 10 mars ki 12.52

* Gueden Ii[l[:li rpsuual

——

Arkivbild. Foto: SVT

Flog dronare over Sweden Rock
Festival - frias

UPPDATERAD 3 MARS 2023 PUBLICERAD 3 MARS 2023
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Planerade atgarder

v Fler informationskampanijer i syfte att fa kollektivet att folja reglerna — varje ar.

v UAS-seminarium med tema flygsadkerhet genomfort juni 2022. Nytt flygsakerhetsseminarium for
UAS planeras Q2 2023.

v Geografiska UAS-zoner som ska gora det "1attare att gora ratt”. - Pagar

v Geostaketssystem och fjarridentifieringssystem i alla nya dronare fran 2024 och omfattas av
(EU) 2019/945
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https://uas.anac.pt/explore
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Hur U-space 6ppnar -
U-Space & UTM e e megrng

av dronare i det europeiska v

luftrummet *

Namrk av UAS-fiygvagar

v Ar 2030 genomfors fler kommersiella flygningar
med UAS an med konventionell luftfart.

v ”The global commercial drone market is
projected to grow from $8.15 billion in 2022 to
$47.38 billion by 2029, at a CAGR of 28.58% in
forecast period.”

Fargkoder for

v Kraver automatiserad hantering av dronartrafiken o e
_ N ; ) : 0 8 I
v Digitala I6sningar ska sakerstalla en effektiv och T

rattvis tillgang till att utnyttja luftrummet som e
resurs utan att aventyra sékerheten for dvrig
luftfart och flygtrafikledningen. .
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https://www.fortunebusinessinsights.com/commercial-drone-market-102171
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Nytt regelverk fér U-space

v'U-space ar ett koncept av digitala och automatiska
tjanster som ska mojliggora en saker och effektiv tillgang
till luftrummet.
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v (EU) 2021/664 om ett gemensamt regelverk for U-space
kan tillampas fran den 26 januari 2023 tillsammans med
(EU) 2021/665 & 2021/666 om andringar till (EVU)
2017/373 och (EU) 923/2012

v' Mer information pa Transportstyrelsens hemsida.

Fargkoder for

geografiska zoner

Medlemsstaterna rekommenderas att
anda de har fa for att

sina geo-zoner pa kartor
-

Allmsnt UAS-drift begransad

forbudmot | och miste uppfylla

UAS-drift ett antal villkor som
galler de aktuella
zonema
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https://www.transportstyrelsen.se/sv/luftfart/flygplatser-flygtrafiktjanst-och-luftrum/Luftrum/implementeringen-av-u-space/

U-space implementeringsfaser
@ U3

Ul

e-registration
e-identification

Pre-tactical geo-

fencing

(EU) 2019/947
(EU) 2019/945

2019 '

w U2

Flight planning
Flight approval
Tracking

Airspace dynamic
information

Procedural
interface with
ATC

2027

Capacity
management

Assistance for
conflict detection

2030

® us

Integrated
interface with

manned aviation

2035

)

(EU) 2021/664 (665 & 666)
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SERA.6005 Requirements for communications, SSR transponder and

U-s p ace | 0) kO ntro I I erat electronic conspicuity in U-space airspace
| u ft r u m (a) Radio mandatory zone (RMZ)

(1) VFRflights operating in parts of Classes E, F or G airspace and IFR flights operating in parts
of Classes F or G airspace designated as a radio mandatory zone (RMZ) by the competent
authority shall maintain continuous air-ground voice communication watch and establish

Reguiotion (EU) 2021/665

° (EU) 2021/666 om éndring till (EU) two-way communication, as necessary, on the appropriate communication channel,
923/2012 SERA ;J;;e::l;'lpcnmpllance with alternative provisions prescribed for that particular airspace by

(2)  Before entering a radio mandatory zone, an initial call containing the designation of the

o Nya krav om elek‘[ronisk Syn barhet for station being called, call sign, type of aircraft, position, level, the intentions of the flight
den bemannade |Uftfarten som V|" ﬂyga and other information as prescribed by the competent authority, shall be made by pilots

on the appropriate communication channel.

I U_Space_IUﬁ:rum upprattat I (b}  Transponder mandatory zone (TMZ)
0k0 ntrOHerat IUftrum- All flights operating in airspace designated by the competent authority as a transponder
mandatory zone (TMZ) shall carry and operate 55R transponders capable of operating on Modes
o . A and C or on Mode S, unless in compliance with alternative provisions prescribed for that
* Ex. Bemannade luftfartyg far flyga i U- particular airspace by the ANSP.
space-luftrum om de ar "elektroniskt (© [u-space airspace
syn bara”. Manned aircraft operating in airspace designated by the competent authority as a U-space

airspace, and not provided with an air traffic control service by the ANSP, shall continuously
make themselves electronically conspicuous to the U-space service providers.

(d) Airspaces designated as radio mandatory zone, transponder mandatory zone or U-space
airspace shall be duly promulgated in the aeronautical information publications.

}‘ TRANSPORT
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Elektronisk synbarhet

« Certifierad ADS-B OUT (ES/UAT)

« ADS-L (SRD)

« ADS-L 4 MOBILE

- Krav idag pa UAS-operatorer i specifik kategori
att inneha ADS-B/L-mottagare. Sakerstalls i
enskilda operativa tillstand enligt art.11 (EU)
2019/947 och beslut om R/D-omraden.

.~ ]
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ED Decision 2022/024/R

MEANS OF TRANSMISSION OF INFORMATION AND INFORMATION TO BE TRANSMITTED

(a)

(b)

Manned aircraft should transmit information through one or more of the following means to
continuously make themselves electronically conspicuous to U-space service providers:

(1

(2)

3)

A certified ADS-B OUT system compliant with ICAO Annex 10 Volume IV Chapter 5
(Mode-S Extended Squitter).

A certified ADS-B OUT system compliant with ICAD Annex 10 Volume Ill Chapter 12
(Universal Access Transceiver) 12 months after its implementation and deployment for
that purpose in all Member States.

A system that transmits the information specified in Appendix 1 to this AMC using:

(i)

(i)

a short-range device (SRD) 860 frequency band, and the information is transmitted
in compliance with the format as documented intechnical specification
ADS-L 4 SRD-860;

standardised mobile telecommunication network services coordinated for aerial
use in the relevant decisions of the Electronic Communication Committee (ECC) of
the European Conference of Postal and Telecommunications Administrations
(CEPT), and the information is transmitted in compliance with the format as
documented in technical specification ADS-L 4 MOBILE. The aircraft operator using
application-based service should ensure that all other applications or functions
that might run in the background are switched off or made inactive to limit in-flight
transmissions to only those necessary to minimise interference through
unpredictable data upload.

This option becomes applicable & months after the publication of the technical
specification ADS-L 4 MOBILE.

The systems used for transmission in accordance with points (3)(i) and (ii) should bear an
appropriate CE marking, and be either installed on the aircraft with the installation approved
by the competent authority or carried on board the aircraft as non-installed equipment.

The information specified in Appendix 1 to this AMC, and which is transmitted through a system
referred to in points (3)(i) and (ii), shall be transmitted in a machine-readable format accessible
to U-space service providers without any restrictions.

}‘ TRANSPORT
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Elektronisk synbarhet

« Certifierad ADS-B OUT (ES/UAT)

« ADS-L (SRD)

« ADS-L 4 MOBILE

- Krav idag pa UAS-operatorer i specifik kategori
att inneha ADS-B/L-mottagare. Sakerstalls i
enskilda operativa tillstand enligt art.11 (EU)
2019/947 och beslut om R/D-omraden.
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ED Decision 2022/024/R

MEANS OF TRANSMISSION OF INFORMATION AND INFORMATION TO BE TRANSMITTED

(a)

(b)

Manned aircraft should transmit information through on&@er more of the following means to
continuously make themselves electronically conspict“ -space service providers:

(1) A certified ADS-B OUT system compli e
(Mode-S Extended Squitter). é

sy! \ol with ICAO Annex 10 Volume Il Chapter 12
i

months after its implementation and deployment for
tates.

Annex 10 Volume IV Chapter 5

(2) A certified ADS-B 06
(Universal Access Tr:
that purpose in,

its the information specified in Appendix 1 to this AMC using:

(3 A syste“ tr
‘ rt-range device (SRD) 860 frequency band, and the information is transmitted
in compliance with the format as documented intechnical specification
ADS-L 4 SRD-860;

the European Conference of Postal and Telecommunications Administrations
(CEPT), and the information is transmitted in compliance with the format as
documented in technical specification ADS-L 4 MOBILE. The aircraft operator using
application-based service should ensure that all other applications or functions
that might run in the background are switched off or made inactive to limit in-flight
transmissions to only those necessary to minimise interference through
unpredictable data upload.

o (i)  standardised mobile telecommunication network services coordinated for aerial
sQ use in the relevant decisions of the Electronic Communication Committee (ECC) of

This option becomes applicable & months after the publication of the technical
specification ADS-L 4 MOBILE.

The systems used for transmission in accordance with points (3)(i) and (ii) should bear an
appropriate CE marking, and be either installed on the aircraft with the installation approved
by the competent authority or carried on board the aircraft as non-installed equipment.

The information specified in Appendix 1 to this AMC, and which is transmitted through a system
referred to in points (3)(i) and (ii), shall be transmitted in a machine-readable format accessible
to U-space service providers without any restrictions.
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U-space | kontrollerat luftrum, grundkrav i1 art 4 (EU) 2021/664

- Kan bara ske genom dynamisk omkonfigurering av luftrummet.

Article 4
Dynamic airspace reconfiguration

Where a Member State designates a U-space airspace within controlled airspace, it shall ensure that the dynamic
reconfiguration of the airspace within that U-space airspace as laid down in ATS.TR.237 of Implementing Regulation (EU)

2021/665 amending Regulation (EU) 2017373 is applied in order to make sure that manned aircraft which are provided
with an air traffic control service and UAS remain segregated.

}‘ TRANSPORT
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U-space | kontrollerat luftrum, grundkrav i1 art 4 (EU) 2021/664
BEASA TN skt

AMC/GM

“The dynamic reconfiguration of the U-space airspace
Is an important element of the overall

safety argument for safe operations in the U-space
airspace. It applies to a U-space airspace

that is established in controlled airspace and allows
manned aircraft to fly clear of the U-space

airspace whilst ensuring the containment of the U-
space traffic. Dynamic reconfiguration is

carried out by the ATC unit in response to variable
manned traffic patterns, which demand
short-term U-space airspace adaptations.

113
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the U-space (the U-space fromework)

GM1 Article 4 Dynamic airspace reconfiguration

GENERAL

(a)

(b)

Article 4 introduces the concept of dynamic reconfiguration of the U-space airspace and
requires Member States to ensure that this concept is effectively put in place to avoid proximity
between manned and unmanned aircraft within the U-space airspace.

The dynamic reconfiguration of the U-space airspace is an important element of the overall
safety argument for safe operations in the U-space airspace. It applies to a U-space airspace
that is established in controlled airspace and allows manned aircraft to fly clear of the U-space
airspace whilst ensuring the containment of the U-space traffic. Dynamic recenfiguration is
carried out by the ATC unit in response to variable manned traffic patterns, which demand
short-term U-space airspace adaptations.

GENERAL UNDERSTANDING OF THE OPERATIONAL CONCEPT

(c)

(d)

Initially, at least, the number of instances where dynamic airspace reconfiguration would be
required should be limited. In addition, certain strategic measures could be taken to limit the
extent of the dynamic airspace reconfiguration through, for example, the design of the U-space
airspace itself. The better the airspace is designed, the easier it will be for ATC units to segregate
manned from unmanned aircraft in the U-space airspace.

Operationally, the ATC unit will inform USSPs that, depending on the U-space airspace design,
certain portions of the U-space airspace (or its entirety) are (is) not eligible for flight
authorisation, activation, and utilisation by the UAS. When these portions of the U-space
airspace are dynamically deactivated, for tactical, short-term changes in manned traffic
demand, USSPs should not grant flight authorisation/activation and should request the UAS
operator that already flies into the deactivated portion of the U-space airspace to either exit it
or land.

The time margins (time within which, after deactivation, it is expected that the UAS that
occupies the relevant portions of the U-space airspace will exit them or will have to land) for
these operations may be established on a case-by-case basis, based on different factors, such
as the proximity of the ATC route to the U-space airspace, including standard instrument
departure / standard instrument arrival (SID/STAR), typical performance of manned aircraft in
that particular airspace, constraints in the controlled airspace, or unexpected situations (e.g.
non-standard go-around, emergency).

}‘ TRANSPORT
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https://www.easa.europa.eu/en/document-library/acceptable-means-of-compliance-and-guidance-materials/amc-and-gm-implementing

U-space | kontrollerat luftrum, grundkrav i1 art 4 (EU) 2021/664

v Liknande hantering idag som for r-omraden

och lokala sektorer.

v" Skillnad: 1 NM + 500 ft. Ref. skap §518 & 35 TSFS

2019:126

Kroker

Hégra
Dvarsatt

Hammamés

Hallen

Tragsta

Kattstrupeforsen
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SEGREGATION ASSURANCE

(a)  Protection buffers should be applied internally in the design phase, when assessing the volume
of airspace to be designated as U-space airspace, so that flight authorisations are only granted
to a specified vertical/horizontal distance from the U-space airspace limits.

{b)  The values of the protection buffers should be taken into account and should be consistent with
the UAS performance reguirements for a given U-space airspace, specifically those
requirements related to the lateral and vertical navigation performance or containment criteria.

PRELIMINARY ALERT TO UAS OPERATORS

When the location where UAS operations take place is to become deactivated, a preliminary alert
should be issued soon enough by the US5Ps to UAS operators to allow them to revise the UAS flight
authorisations, or enable safe landing, before the restriction becomes active.

ACKNOWLEDGEMENT OF IMPLEMENTATION

Once the U-space airspace, or parts of it, are clear of UAS traffic (i.e. UAS have been redirected to
portions of the U-space airspace that remain active or have landed), the implementation of the
dynamic airspace reconfiguration should be acknowledged to the ATC unit.

}‘ TRANSPORT
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U-space | kontrollerat luftrum, art 1 (EU) 2021/665

TS.OR.127 Coordination by air traffic services providers in U-space airspace

Resulation (EL)
Air traffic services providers shall:
(a) provide on a non-discriminatory basis the relevant traffic information regarding manned aircraft that is necessary as part of the common information services referred to in

Commission Implementing Regulation (EU) 2021/664 for a U-Space airspace established in the controlled airspace where the air traffic service provider is designated to provide its
services;

(b) establish the coordination procedures and communication facilities between appropriate air traffic service units, U-space service providers and, where applicable, single common
information service providers permitting provision of this data.

ED Decision 2022/023/R

INFORMATION ON MANNED AIRCRAFT

Air traffic services providers should make arrangements with operators of manned special operations, which are exempted from the requirements on flight plan submission time
according to point SERA.4001(d), to receive the earliest possible notification of an intended manned operation, either directly or through common information services when a single
common information service provider is designated.

}‘ TRANSPORT
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U-space | kontrollerat luftrum, art 1 (EU) 2021/665

TS.TR.237 Dynamic reconfiguration of the U-space airspace

Air traffic control units shall:

(a) temporarily limit the area within the designated U-space airspace where UAS operations can take place in order to accommodate short-term changes in manned traffic demand
by adjusting the lateral and vertical limits of the U-space airspace;

(b) ensure that the relevant U-space service providers and, where applicable, single common information service providers are notified in a timely and effective manner of the
activation, deactivation and temporary limitations of the designated U-space airspace.

ED Decision 2022/023/7

IMPACT OF DYNAMIC AIRSPACE RECONFIGURATION ON UAS OPERATIONS
Air traffic control units should only apply dynamic reconfiguration of the U-space airspace if there is a risk of collision between manned and unmanned aircraft, causing the revised

flight authorisation of UASs, or potentially causing the forced landing of unmanned aircraft.

ED Decision 2022/023/%

PRIORITY TO SPECIAL OPERATIONS
When intending to apply dynamic reconfiguration of the U-space airspace, air traffic control units should give priority to special operations, as defined in Article 4 of Regulation (EU) No

923/2012, whether performed by UASs or manned aircraft.
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New concepts

Mer information...

. AU RA_proiektet ATM-UA?:;ap(;‘i;Shamd

Digitala granssnitt mellan ATM/UTM (AUSA)

Do)-

%
_Ig:"\_ @

M-U-space Shared Airspace
(AUSA)

Pt

Presentation

NGRS

CORUS m}\
(CoruXS

CORUS-XUAM

. CORUS (Concept of U-space Operations) A two-year project encompassing very large-scale Europe-wide urban air

mobility demonstrations and the definition of the concept of operations

Beskrivning av operativt koncept for U-space

}‘ TRANSPORT
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https://www.pj34aura.com/sites/aura/files/documents/aura_solution_2_workshop_slides.pdf
https://www.youtube.com/watch?v=0B9zeu4hkFI
https://corus-xuam.eu/new-u-space-conops/

Implementering

v

Regeringen har tilldelat LFV uppdraget att tillhandahalla tjanster for den obemannade luftfarten,
inklusive rollen som CISP. LFV genomfdr nu en offentlig upphandling om systemgranssnitt for att
svara upp mot kraven for U-space.

CISP & USSP - ska certifieras enligt art.15 (EU) 2021/664.
U-space-luftrum publiceras i AIP ENR.

U-space-luftrum ska sakerhetsbevisas enligt art.3 (EU) 2021/664 med beaktning pa bland annat;
4 a) UAS:ets férmaga och prestandakrav.

4 b) Prestandakrav for U-space-tjanster.

4 c) Tillampliga operativa villkor och luftrumsbegréansningar.

U-space-luftrum ska koordineras med intressenter pa nationell, regional och lokal niva enligt art.
18(f) (EU) 2021/664. Ny roll introduceras, U-space-koordinator. Ansvarar for koordinering mellan
intressenter. »
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Figure 1 Abilities of, needed by and currently missing from U-space
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Under tiden...

v Operativa tillstandsarenden dkar. UAS som flyger utom synhall
(BVLOS) ar idag mojligt i R/D-omraden, lokala sektorer och
geografiska UAS-zoner enligt AMC1 art. 11 (EU) 2019/947, med

; *
vissa undantag...
* Operativa tillstand utfardade enligt PDRA-G01/03/05 tillater BVLOS i G-luft enligt vissa kriterier gallande avstand fran
fjarrpiloten och hgjd. Se fig 2.

Minimum 20m

Minimum 20m

v Tillfalliga R-omraden for BVLOS-op

- blodprover
- hjartstartare L
- - - m
- medicinska artiklar il
- d ag I I g Var O r Figure 2 — Flight geography in case of inspection of an obstacle higher than 30 m

- inspektioner av infrastruktur
- karteringar

v Lardomar: R-omraden inte hallbart. Koordineringar tar tid.
Relevanta aktorer som paverkas maste fa tidig insikt och majlighet

f att kunna enas om villkor for anvandning och planering for a%fr_ﬁ;n'ﬁspom
/ flygsékerheten. P STYRELSEN




Under tiden...

v' D-omrade i Goteborgs skargard for BVLOS-ops med SAR-UAS.
1 kilo, 1 meter vingbredd, operationell h6jd 30 meter, flygtid ca 1
timma, landar pa vattnet och plockas upp av SAR-personal.
Formaga att ta emot AIS och MODE-S. Sander ut position via AlS.

v Flyger pa skarpa larm och i 6vningsverksamhet.

v Syfte att skapa en mer effektiv raddningslogistik.

v' Samordnas med Forsvarsmakten, ATS, JRCC, SAR-helikopter och

Polisflyget

o /A o
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Farliga omrade (Danger areas)

v' D-omraden kan anvandas av Transportstyrelsen for att publicera
information om farliga verksamheter for luftfarten.

v D-omraden stanger inte ute annan luftfart. Men det kraver battre

forberedelser.

MOjliggor koordinering mellan luftrumsbrukare.

UAS-operat6rer inom D-omraden kravbelaggs alltid med ADS-B IN-

mottagare. De ser er, om transpondern ar till.

v' Kontrollera alltid NOTAM och AIP SUP. Information och
kontaktuppgifter publiceras alltid med D-omraden.

) X TRANSPORT
A STYRELSEN
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Avslutning & summering

Nya krav for bemannade luftfartyg (EU) 2021/666 (andring till SERA).

Endast 20 UAS-operatorer flyger idag utom synhall i Svenskt FIR med operativa tillstand.
Nya operativa tillstdnd &r under utveckling av EASA for att forenkla tillstandsprocessen.
Flertalet forskningsprojekt och demonstrationer férvantas under aret.

Transportstyrelsen samverkar nationellt med andra myndigheter och planerar for U-space.
Langre presentation om U-space-implementeringen planeras till AFSR-seminariet 30 mars.

4 leverantorer av U-space-tjanster har paborjat certifiering hos EASA.

Airspace World i Geneve 8-10 mars, UTM/U-space stod for majoriteten av agendan.
EASA High Level Conference on Drones 21-23 mars Amsterdam.

EASA U-space workshop AMC/GM 22-23 juni KélIn.

Flygsékerhet. Kontrollera NOTAM & SUP. Koordinera. Ha for vana att alltid ha transpondern paslagen, aven i G-luft.

For fragor:
christoffer.massinger@transportyrelsen.se
ola.andersson@transportstyrelsen.se
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