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TpagnumMoHHaa cuctema
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Ta)xenble
6eCcnUNOTHUKM

» Heobxoammo onpeaennTb KOHLENLNIO U
CUCTEMDbI

« Bonpockl 6esonacHoCTU 1
3aLMLLEHHOCTU

* Bzanmopencteue mexgy ATM n UTM
» busHec-mogenb (HM3Kkasg CTOMMOCTb)

» CyLecTByoLLmne KOHUeNumMa onepaumnm
(CONOPS) n cuctemsl

* Ycnyru, npeaocTaBnsiemMble NOCTaBLUMKO
yCnyru aspoHasuralum

* Bbicoknin ypoBeHb 6e3onacHoCTH
* Bbicokasi ctoumocTb

UcmoyuHuk: Direction Générale de I’Aviation Civile, 2018
High Altitude UASs Drones sharing the airspace Low Altitude drones \

Operations ceiling of conventional manned aviation =~ RPAS applying IFR rules or In parts of the airspace, which are usually
activities accommodation not open to manned aviation
C2Link Reliable C2link + VHF relay? Reliable C2link + VHF relay C2Link requirements TBD
Low cost
Surveillance TBD Mode S/ ADS-B Identification, surveillance

(situationalawarenessfor the remotepilot)
and tracking

Management ATM+accommodation ATM + UTM QI’M but interface with ATM )
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UcmoyHuk: ABI research, 2022
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MOHUTOPUHT NPOMBILLIEHHBIX 06BEKTOB Mnhatdpopma ana BuaeoHabaoaeHnsa n TecTbl N0 3KCTPEHHOM AOCTaBKE MeAULMUHCKUX
(Verizon, CLLA) c034aHuMA uPpPOBbIX ABONHUKOB rpy3soB C MMHUCTEPCTBOM 34paBOOXpPaHEHUA
Drone in a box(Vodafone, Benukobpuranus) (BT, BeamkobputaHus)

. q

:,: v - . -
= \d & URGENT BLOOD
: >/ ‘

‘www medicallogistics.co uk

o

dopym MeKayHapoaHOro coto3a 31eKTpPoCcBA3Kn « TexHonormm ceasm byayuiero»
Pecnybnnka benapycso, r. MuHck, 17-18 mapta 2026




Value chain possibilities for a Mobile Network Operator

Potential market offerings in the drone market

Provider and/or operators of drones

Centralized overview of manned &
unmanned air traffic at national level

Consolidation and steering of
unmanned air traffic in a given area
(e.g. region)

Operational management and
steering drone fleets for enterprises

Provisioning of enriched data and
APIs required for flight operations
and steering (e.g. positioning,
coverage maps)

Owner or provider of data necessary
for flight operations (e.g. coverage or
positioning)

Provisioning of QoS optimized for
drone behavior and operations

Provisioning of UL:DL data packaged
optimized for drone behavior and
operations

Owner and operator of
communication network
infrastructure optimized for drone
operation and behavior

UcmoyHuk: Ericsson, 2022

| Devic

Platform

o

| —— Connectivity _| D

Drone operator/
provider

Common
information
system provider

USSP/UTM-system
provider
Fleet management
platform provider
Data & API
platform provider

Data provider/
owner

Connectivity QoS
provider

Connectivity
provider (DL/UL)

Drone
communication
network operator

Access to fleet
management platform

link to network, enabling
efficient drone
operations, bundled with
QoS data package
adopted for drones

Enabled with Ericsson
Drone Mobility

Bundle

Data enrichment & API
platform for enablement
of drone operations and
management soldto
platform providers

Enabled with mobile API
aggregat ors like Vonage

Level 2

Bundle

-

Pure drone connectivity
with prioritized uplink

Mobile Operator
subscriptions

Level 1
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NORTH AMERICA EUROPE
TELUS VERIZON SWISSCOM | DEUTSCHE | KPN TELIA cMCC TELSTRA KDDI

TELEKOM

Aerial Connectivity for C2
Aerial Connectivity for Payload

QoS: Dedicated Vs Shared
Resources/Best Effort

Network Remote ID & SIM-Based
Identity

Positioning Augmentation

Onboard UAV-Based and
Edge-Based Computer Vision

High Resolution Topographical
Information Service

Multi-Drone-Orchestration
Hyper Localised Weather
Services

People Density Data

3D Coverage Data

Air Traffic Information Data
Airspace Surveillance
On-Demand Coverage -

Cell on Wings
Logistics/Delivery Services

Automated Infrastructure Inspection ]

and Critical Assets Monitoring
Flight Management Systems

U-Space Services Provider/UTM
Services Supplier

Up to 1year |
1to 3 years

Zyears + |}

UcmoyHuk: GSMA, 2023
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3GPP TS 23.401
GPRS enhancements for LTE
access

3GPP TS 23.256
Support of UAS connectivity,
identification, and tracking

Release 15 Release 16 Release 17
3GPP TS 36.331 3GPP TR 23.754
LTE radio resource control S22 Study on supporting 3GPP TR 23.755
protocols Unmanned Aerial System Unmanpgd A-erlal §ystgms Study on application layer
. connectivity, identification, support for UAS
support in 3GPP .
v and tracking
GSMA PRD NG.128
LTE UNI Aerial Profile - t
3GPP TS 23.255

Application layer support for
UAS; Functional architecture
and information flows

Release 18

Support of Broadcast remote ID
using PC5 (sidelink UAV-to-UAV and
UAV to ground interface without
using an MNO infrastructure)

Support of DAA protocols using PC5

(Support of C2 using PC5 (direct
sidelink between a wireless RPS and
a UAV without using MNO
infrastructure)

RAN enhancements for the support
of features equivalent to 4G LTE
aerial features

RAN enhancement for the support
of PC5 based on (i) to (iii)

J

C2 - Command and Control data link between the remotely piloted aircraft and the remote pilot station for the purpose of managing flight.

DAA - Detect and Avoid is the capability to see, sense or detect conflicting traffic or other hazards and take the appropriate action, and aims to ensure the safe execution of an RPA
flight and to enable full integration in all airspace classes with all airspace users.
RPS - Remote Pilot Station is the component of the remote pilot aircraft system containing the equipment used to pilot the remotely piloted aircraft.
PC5 - Interface between two UEs under D2D communication in 3GPP standards
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n punMmep MmoaeINpoBaHNUA NOTEPb €eMKOCTU UL ot APOHOB B
Drone height Ref_Cell Network average | Ref_Cell | Network average

{m) 700-800 MHz | 700-800 MHz | 2600 MHz 2600 MHz
30 12.6% 1.5% 14.7% 1.8% “
[na ceten 6e3 AONONHNTENbHbIX
50 14.4% 1.9% 23.2% 32% o
100 08% | 61% 0% | ar% MEXaHM3MOB ANS 4POHOB He 6osiee 30%
120 4% | T1% % |51% aboHeHTOB B cOoTe MOryT 6bITb ApOHaMM
200 35.1% 8.6% 38.9% 7.4%
300 40.3% 9.6% 49.4% 11.4%
500 50.4% 13.4% 63.0% 21.8%
1000 58.2% 287% 60.3% 12.0% UcmoyHuk: ECC Report 309 “Analysis of the usage of aerial UE for
: : : : communication in current MFCN harmonised bands”, 2020.
5000 72.4% 70.5% 73.0% 70.1%
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w The UTM receives direct information
Network Remote 1D of the drone identification through a network.

Mobile Network UTM Service Provider

Dedicated App ‘

w ? | Dedicated App

observers

law officer
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CneuuanbHble CUM- ____,Hereis my height, location and velocity*

KapTbl NpeanoXeHbl 1
KaK anAa
6ecnMNoTHbLIX, TaK U
ANA NMNOTUPYEMbIX
cpeacTs
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YnpaBseHue MOLHOCTU ANSA
APOHOB U cneunasabHoOe
ynpasJsieHue paguopecypcamm

.

Reference Signal

System Information .

OpenlLoop
Power Control

PRACH

with Calculated Power

Establish Connection
TPC Command

- UL Physical Channel (e.g, PUCCH, PUSCH)
with Adjusted Power |

Mean rate (

95%-likely rate (Mbps)

o = N WP o0~

UcmoyHuk: UAV Communications for 5G and Beyond. John Wiley & Sons Ltd, 2021

Ucnonb3oBaHue Massive MIMO

|-SU B mMIMO [ mMIMO-aaUAV [___|mMIMOnulls

11.9

8.3 9.5 790 T
5.9 6.5 6.2
4.9 4.6
4.3 33 57 i
03 0.3 0.2 .. 0.1
1 UAV/cell 2 UAVs/cell 3 UAVs/cell 4 UAVs/cell 5 UAVs/cell
5.8 |-SU-mMIMO I mMIMO-aaUAV [__] mMIMOnulls|
3.7 i
55 5527 .
! 0.6 0505 -
0.1 0 ooml]l ©° ommr
1 UAV/cell 2 UAVs/cell 3 UAVs/cell 4 UAVs/cell 5 UAVs/cell
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Aerial Connectivity Joint Activity GSMAI

« Work Task 1: Cellular Standard Coordination

Coordinating with 3GPP to ensure aviation-related considerations are taken into account in the
future. G'.Oba'. UTM

Work Task 2: Interface for the Data Exchange between MNOs and the UTM ecosystem A t
Establishing how mobile network operators can support UTM service providers with additional SSOC l ation
information.

« Work Task 3: Standard Aerial Service Profile

Supporting aerial services.

« Work Task 4: The development of minimum operational performance specifications (MOPS) and

minimum aviation system performance standards (MASPS)
Documenting the performance of cellular networks in aviation terms.

Service consumers in the
UTM Ecosystem, Drone
Operators, etc.

Communication Service
Providers, MNOs, etc.

Network Data
Service

Classified network configuration,

performance and operational data Supplementary data required by

UAS Service Suppliers, ANSPs and
others

Architecture and logical
messages as reference to
create standard API

Data classes in focus:

» Coverage/Connectivity
* Ground risk information
* Redundant geo data

Systems involved:
FIMS, USS, UTM, USSP, CIS, etc.

Mainly proprietary and
some standard interfaces
Standard aviation
interfaces and protocols
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ST e MECN TDD links

OT4yetbl ECC 309, 348 n 352
|

& [ECC I

ECC Report

ECC Report

=3 |nterfering link “ ' —

Y &

Pewenune ECC (22)07
Harmonised technical conditions for the usage of aerial
UE for communications based on LTE and 5G NR in
the bands 703-733 MHz, 832-862 MHz, 880-915 MHz,
1710 - 1785 MHz, 1920-1980 MHz, 2500-2570 MHz
and 2570-2620 MHz harmonised for MFCN
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PesynbraTbl Ana ananasona 700 MMy,

o -

(

10m

AT iy rri fnfnf ey
BosgywHaa AC, pabotatowaa B guanaszoHe 703-733 MIlu, He
JOMKHa nepepaBaTb [AaHHble Ha Bbicote meHee 30 m Hag
YPOBHEM 3eM/IN BO M3bexaHne nomex npuemHmnkam LTB;

Ona nocagku u B3neTta AO/IKHA MCMNONAb30BATbCA OT/IMYHAA OT
703-733 My nonoca 4acTorT.

Ons Bo3gywHbix AC, paboTtawowmx B AnanasoHe yactot 703-718
MTu, B 3aBUCMMOCTM OT 06CTOATENLCTB, TPEDOYIOTCA onpeaeneHHble
Ha HaAUMOHANbHOM YpPOBHE 30Hbl 3anpeTa nepegadn BOKPYr
CTaHUMIA  PaAMNOACTPOHOMMYECKON CNy»bbl, paboTaowmx B
AnanasoHe yactot 1400-1427 MTly,

CueHapuu nomex ansa 800 My 1 900 My

ARNS airborne
transmitter/receiver

/

communication
paths

o

74
K
b4

e
= f'
ARNS
ground station

v
’/
/

interfering paths

Drone

Aznum

— IoJje3Hblil CUTHAJ

905.1 932.4 — I[lomexa

%
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PesynbTrathl Ans ananasoHa 1800 My

T2 S7 lMpuem
memeoposozuYyecKolii
crnymHuKoeoii cnyxbol 6
nonoce 1675-1710 Mrly

é
. Mpegoen gna ypoBHA BHEMONOCHOro msnydenumsa: -40
ABM/Mrly, B gnanasoHe yacTtoT 1675-1710 My, ans

Bo3aywHoi AC, paboTtatollen Ha yactote 1710-1785
M.

(<

Pe3ynbTrathl Ana aguanasoHa 2600 My

B> B PJ1C ebiwe 2700 MT'y

\ie P® u Huxce 2700 MIy)
=

Ons Bo3aywHbix AC, paboTatowmx B AuanasoHe 2500—270 MIly nan 2570-2620
M, moryT notpeboBaTbCA 30HbI 3anpeTa Ha nepefadvy, OnNpenefieHHble Ha
HaUMOHANbHOM YPOBHE, BOKPYr pagapos, paboTtawowmx B ananasoHe 2700-2900
MTru.

R

©

Mpeaen Ana ypoBHA BHEMONOCHbIX M3ydeHuit: -50 abm/Mrly, B gManasoHe yactoT
2690-2700 Ml ana Bo3aywHbix AC, paboTatowmx B guanasoHe 2500-2570 Mry,
nnn 2570-2620 My,

Ons Bo3gywHbix AC, paboTatowmx B guManasoHe 2500-2570 Mrly uwam 2570-2620
MM, B 3aBUCMMOCTM OT O0OCTOATENbCTB, TPebytoTcA onpepeneHHble Ha
HaLMOHAZIbHOM  YpPOBHE  30Hbl  3anpeTa nNepefayuM  BOKPYr  0b6beKkToB
paAnoacTpOHOMUYECKOM cay»Kbbl, paboTatowmx B AnanasoHe 4actoTr 2690-2700
Mry;
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PacwupeHue mexaHu3ma 30H No 3anpemy nosemoe OpoHoe 014 yyema Mpumep delicmesyrowje2o mexaHu3mMa 30H Mo 3anpemy nosaemos OpoHos
ycnosuii SMC 0na yuema Apyaux ycnosuii (LLieeliyapus)

[ 1 @

Flight warning 4 Flight warning
zone is ABCD zone is ABCD
No fly zone No fly zone
is EFGH is EFGH

N

|:| No fly zone Flight warning
zone
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3anpoc pe2ynamopos

ECC also likes to inform that at its 66.meeting CEPT Report 089 on “Harmonised
technical and operational conditions for the usage of non-active antenna systems aerial
terminal stations in harmonised MFCN bands” in response to an EC Mandate was
approved for publication. The content of this CEPT Report is based on current ECC
regulations.

ECC wishes to emphasize the importance of the handling of the “no-transmit” zones
(NTZ) in the harmonized European framework. These zones shall be defined (size and
location) and implemented at national level and, where necessary, coordinated with
neighbouring countries, as stated in CEPT Report 89. When drafting CEPT Report 89,
CEPT also noted that availability of national “no-transmit” zone information at the
national WBB ECS terrestrial networks could help to develop such relevant mechanism
and that it is up to each Member State to manage how the relevant information is made
available for such purpose.

The ECC noted the comments from ETSI TC MSG/TFES on mechanism ensuring that
an aerial UE respects the no-transmit zones, in particular the information that “it was
concluded that NTZ enforcement related impacts is limited to UAV UE only. No
additional impacts are expected in RAN and CN.”

The ECC perceives that an approach that consolidates this information into the Aerial
UE would conflict with the confidentiality constraints of some national administrations in
handling consolidated information on NTZ for S-band radars (2.7-2.9 GHz). One
possible solution would be to manage the NTZ at the network level, and its
functionalities, rather than in the aerial UE in future harmonised standards in order to
support the use of the 2.6 GHz band throughout Europe.

In consequence, CEPT invites ETSI for information on the roadmap for related aerial
UE standardization development.
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Omeem 3GPP

3GPP would like to thank CEPT ECC for their interest in this work and their
input.

3GPP RAN and SA plenaries have taken up the discussion on the CEPT ECC
Plenary LS on Harmonised framework on aerial UE usage in MFCN
harmonised bands, related to the 3GPP support of UAV NTZ (No Transmit
Zones).

3GPP would like to inform all relevant stakeholders that 3GPP acknowledges
the decision taken as indicated by the incoming LS, developed during Release
19 work, i.e., that during the Rel-19 UAS_Ph3 study it was concluded that NTZ
enforcement related impacts are limited to UAV UE only.

Since Release 19 has been completed and frozen, 3GPP does not intend to
consider additional requirements (as indicated in ECC(25)023 ANNEX 07) for
Release 19. The requirements indicated by the liaison will require study in
3GPP which is not currently covered by any ongoing activities.

3GPP also like to mention that 3GPP is a contribution driven organization and
in order to initiate and progress any work, interested member companies need
to contribute to the appropriate WG meeting(s) to facilitate such activity.
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MANDATE TO THE CEPT TO DEVELOP HARVMIONISED TECHNICAL AND
OPERATIONAL CONDITIONS FOR THE USAGE OF NON-ACTIVE ANTENNA SYSTEMS
AERIAL TERMINAL STATIONS IN EU-HARMONISED FREQUENCY BANDS FOR
TERRESTRIAL SYSTEMS CAPABLE OF PROVIDING ELECTRONIC COMMUNICATIONS
SERVICES

1. PURPOSE

The purpose of this mandate to the CEPT is the feasibility study and development of
harmonised technical and operational conditions, for the usage! of aerial terminal stations
(ATS)? in EU-harmonised bands for terrestrial systems capable of providing electronic
communications services. The mandate addresses the following frequency bands:
700 MHz, 800 MHz, 900 MHz, 1 800 MHz, the paired terrestrial 2 GHz band and 2.6 GHz

(both, its paired and unpaired portions). It sets

ot EUROPEAN COMMISSION
communicaions technc_)logy, namely 4G/LTE DIRECTORATE-GENERAL FOR  COMMUNICATIONS ~NETWORKS,
characteristics. The deliverables of the work on TECHNOLOGY
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RADIO SPECTRUM POLICY GROUP

DRAFT Opinion
on

the EU-level policy approach to satellite Direct-to-Device
connectivity and related Single Market issues

CONTENT

AND

Ha ypoeHe MC3 eonpoc 3anAaHUpoOB8aH K
paccmompeHuro (hakmu4yecku mosbKo K BKP-31

RESOLUTION COM6/25 (WRC-23)
Preliminary agenda for the 2031 world radiocommunication conference”

The World Radiocommunication Conference (Dubai. 2023),
resolves to give the view

that the following items should be included in the preliminary agenda for WRC-31:

1 to take appropriate action in respect of those urgent issues that were specifically
requested by WRC-27:
2 on the basis of proposals from administrations and the Report of the Conference

Preparatory Meeting. and taking account of the results of WRC-27. to consider and take appropriate
action in respect of the following items:

2.1 to consider potential new allocations to the fixed. mobile, radiolocation. amateur,
amateur-satellite, radio astronomy, Earth exploration-satellite (passive and active) and space
research (passive) services in the frequency range 275-325 GHz in the Table of Frequency
Allocations of the Radio Regulations, with the consequential update of Nos. 5.149. 5.340, 5.564A
and 5.565. in accordance with Resolution COM6/13 (WRC-23):

22 [to consider the possible [frequency bands] for [non-beam and beam] wireless power
transmission to avoid harmful interference to the radiocommunication services caused by wireless
power transmission, in accordance with Resolution COM6/14 (WRC-23)]:

23 to consider the use of aeronautical and maritime earth stations in motion communicating
with non-geostationary space stations in the fixed-satellite service (Earth-to-space) in the frequency
band 12.75-13.25 GHz, in accordance with Resolution COM6/15 (WRC-23);

24 to consider. based on the results of ITU Radiocommunication Sector studies, support for
inter-satellite service allocations in the frequency bands 3 700-4 200 MHz and 5 925-6 425 MHz,
and associated regulatory provisions, to enable links between non-geostationary orbit satellites and
geostationary orbit satellites. in accordance with Resolution COM6/16 (WRC-23):

25 to consider a possible primary allocation in the frequency bands [694-960 MHz, or parts
thereof, in Region 1]. 890-942 MHz, or parts thereof. in Region 2. and [3 400-3 700 MHz. or parts
thereof. in Region 3] to the aeronautical mobile service for the use of International Mobile
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