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Explore to Realize

C_u,rré,nt status of --dé-mohst,fatibn E nd I'oper'étional' LEO satéllités_ providing PNT services:

' | LEO .'.PNT Sa,téllites Launched

350

168 China SatNet LEO
B . i i “launched 170+ satellites in
. 300 - _ | . T . - 1.5 years

W ESA

B Xona

B Trustpoint

m CSCN

Iridium NEXT constellation

5 . m Centi
- replenishment between entispace

201 7 and 2023 M Iridium
Centispace-1 and
0] : : I o]
| . Centispace-2 |
2023/1/1 2023/7/1 ) 2024/1/1 2024/7/1 2025/1/1 202p/7/1 2026/1/1 2026/7/1 10-satellite launches
e . ' Xona’s Pulsar-0 ',
TrustPoint’s satellite #1 and #2 ESA_S Celeste #1 and #2

TrustPointh satellite #3
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Constellation =

- Current in-orbit satellites: -
1. 66 operational @ 780 km, 86.4 °
2. 9spares @ 750~770km

-Signals

5 Frequéncy: L-band

8, STL: 1616-1626 MHz
Modulation typé: QPSK

Services -
-GPSDEPNTH —E XZFI12

|« BRAIGL (FF[Ztiming)

- A—/\)Lh/NLyD

https://iridiumwhere.com/about/ .
https://www.space-track.org/#/catalog

X_c__)n'a.'Sp_a"ce'
Systems%t -

Constellation
 Current satellites: 1

» - 520km, 97°
 Planned satellites: 258

* 66 sats @ 1080km, 53°
e 192 sats @ 1080km, 97°

SEGELS
Frequency: L-band
e  X1:1593.3225 MHz, X5: 1190.51625 MHz
Modulation type: EFQPSK

System Concept (EFET7x—X)

. BRE-BRETANESOR DR
»  EPAIGI (Indoor PNT) |

o GPSIZIRFLIGELMEEPNTY X T AIZHEIE
o FO—s\)LANLYD

TrustPoint%t

- Planned satellites: 300+

Constellation
*  Current satellites: 1
e 520km,97°

* Shell 1: 550km, 97.6°
e Shell 2: 650km, 53 °

Signals

Frequency: C-band,
. C1:5020 MHz
Modulation type: BPSK

System Concept

(BFE7x—X) |

« CrOFAICLIEREINOMEBELAGZES
Dih E~DELE

« M EATSDESE (G E/—KLEONSDXEEL)

o  GPSITIKFLGULMEEBPNTH —E X iR

e  JO—/\JLAhNLYD |

https://frontiersi.com.au/wp-content/uploads/2026/03/FrontierS|-State-of-Market-Report-LEO-PNT-2025-Edition-v1 .O-3.pdf#paqe=93&zobm=1 00,0,0 : il




Explore to Realize

CENTISPACE*i(E ) B | |China SatNet LEO*:I:(. )

,Constellatlon
*  Current satelllteS' 25"
e P}anned satellites: 190
S 975km WALKER 55 120/12/1
2. 1100km, WALKER 87.4° 30/3/1
-3, 1100km, WALKER 30° 40/4/1

Constellation

s Current satellites: 170+ -

e Planned satellites: 504 |
1. ~1170 km, 86.5" China SatNet LEO Satellites Launched**

2. ~1150km, 50° - = %

180
160

- ' _ . : 140
Signals - 120

100

. 80
Signals L
40
20

0
2024/12/1 2025/6/1 2025/12/1 2026/6/1

. Frequency: L-band
0 = Gl 1569-1581MHz
e CL2 1180-1182 MHz
*  Modulation type: BPSK -

‘Frequency: L-band

‘Services

. B BRI (PPP) DIEERINEH—E R (1~35H)
e W EAIDSOEB(HERICEZRI VT BEZSHEERE)

Services | T i ETOLEORMIEE DBER LI E

- REEM EIH.MPPP)O)E.—:EH}I%# tx(1~3 7h) e -

. EAUISORE(RERICE=YLT BESHEE) N *Tgt(flﬁﬂ@fIE;ﬂyﬁ\ﬁkifc‘j(%< £ [E1% , CENTISPACE#H E4B15L
o BERMYUYOSL) [S&B Y —ERBOHER. ' A—/ULhNLYD Ao CENTISPACEAL E DR RAVEL 1 AR R DA B REA, &=,

dedicated-LEO PNTAL D HMused-LEO PNTZR D A ASBA GEIEBI4L ?)

https://www.unoosa.org/oosa/en/ourwork/icq/working-groups/s/wg-s-workshop-leo-pnt-2023.html
https://www.space-track.org/#/catalog
https://frontiersi.com.au/wp-content/uploads/2026/03/FrontierSI-State-of-Market-Report-LEO-PNT-2025-Edition-v1.0-3.pdf#page= 93&zoom 100,0,0 ; 5
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Integrated ESA/ European Commlssmn (EC) Roadmap for LEO PNT

ESA#B‘NT}%.:IE"&ﬁL\ %O)TﬁECb\%B%@:ELFﬁ:l/ZTl/_/EI/’E@E{J&?_%)ﬁw
2022 | ¥

B

ﬁ:mz nitial demo menh
» - Space segment c:g,:_:,:m, :b,,l 3'( ': k) QAR ready for launch by early 2027
ESA Ied In Orb I't E Ground segmers: & operations De_,isking.und ,i:,:g.e SV experiments 5 PN?’l:igr;als inl,S,C, _LJH;+2way
: \Experimemmion and Ser?vice demonstration IOD11: mlli::::e:do?:;?ci::c: Z:s?:?her techno /
4 ™
10 satell |tes - anv ﬁ ﬂ
IOD1-2 satellites launched L i
- In-orbit technology demonstratlon on March 28. 2026
- UHF/L/S/C-band signals transmission : [Tbﬂ%af\'enla AN | O
- on-board orbit determination / time e SR

synchronization
- advanced small satellite platforms

- Serwces demonstration In-Orblt Pre
| Experlments with 1 satellite in view

- - Signal Tx / Rx  Tens of satellltes (expected)

sy, - ODIS andranging accuracy _ \/glidation of pre-operational technologies
-\ Experiments with 4 satellites in view _ |

N\ - PVT/PPP performance - Industrialisation
- e 5 Oper

|IOD 3-10 satellites expected 2027

- Scenarios under definition
https://leosats.ieee.org/wp- content/uploads/2025/09/2 sarnadas-2025-05-05-esas-leo-pnt-in-orbit-dem.pdf
https://frontiersi.com.au/wp-content/uploads/2026/03/FrontierSl-State-of-Market-Report-LEQ-PNT-2025-Edition-v1.0-3.pdf#page=93&z00m=100,0,0 6
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AR, BECHIFBLEO-PNT (BEAMI?) OBIE

AR

Building INDIA's 1st

' LEO based

NAV-COM

Satellite Constellation

Q4 2027

Q12027 2028 Onwards

POC ] - Commercial Launches

“ D
B
. « Nav-Com (PNT + NTN) Services . N

Demonstration
« GNSS Interference Monitoring

Services ke s -
- Multi Mission Nav-Com Satellite

Constellation

« LEO-PNT Demonstration
(High Accuracy Services)

https://upsa-space.com/lunar/wp-content/uploads/2026/07/Lunarleo12-
3_sanyark.pdf | | |

K/l\RI rmypezaze
Korea Aerospace ReseARCH INSTITUTE

KASA sxaz:8

-

Sunday 26 July, 2026

South Korea Formally

Ratifies 2035 "K-LEO"” Low
Earth Orbit Constellation
Plan

“The program will be backed by major investment from Hanwha

- Group, which plans to manufacture, launch, and operate.

hundreds of communications and SAR satellites using South
Korean rockets through a phased rollout culminating in a fully -
deployed constellation by 2035.” <RI —ERXLFELE H 7

https://www.gsma.com/solutions-and-impact/technologies/networks/latest-
news/south-korea-formally-ratifies-2035-k-leo-low-earth-orbit-constellation-plan/
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ﬁf LEO- PNT@ET@'&T’ (Compatlblllty)tﬂ‘ﬁﬁwi 4 (Interoperablllty) (i ICGOD/ZT.A1 "?'J'U.'—':‘\.'X
'1’.I5_¥’§|3'%(WG-_S)_0)":£7§?} E)J/\E]’OD ’Jl EoTND |

Explore to Realize

o 'I-hc_brporation of LEO-PNT into WG,—S' Work Plan at ICG-18 (2024)
- VRercommeudation ofC'ommitteeActiou: | : | < Annual LEO PNT WorkShops On LEO PNT SyStems

The Working Group on Systems, Signals and Services (Working Group S) recommends that the
International Committee on Global Navigation Satellite Systems (ICG) endorse an update to its _ —= 9 J une 202 3 ( 1 d ay) V|e nn a Au st r| d
work plan. '

The detailed work plan will include the following new areas of work: : el 2 6_2 7 J une 2 O 2 4 ( 2 d ayS) VI enna Au st r| 3
PPP Interoperability - ’ ’

Civil Signal Authentication : : 5 .
Low Earth Orbit Positioning, Navigation, and Timing (LEO PNT) Compatibility and — 25'27 J une 2025 (3 d ayS), V| enna, Au stria

Interoperability

Lunar Positioning, Navigation. And Timing (PNT) compatibility (with Global — 17-19 June 2026 (3 dayS), Vlenna, Austna

Navigation Satellite Systems (GNSS)/Regional Navigation Satellite Systems (RNSS))

Recommendation of Committee Action:

The Working Group on Systems, Signals and Services (WG-S) will establish a Task Force (TF) on

* Establishment of LEO-PNT Task Force at ICG-19 (2025) LEO'PNT

The co-chairs of the Task Force will be provided by China, ESA/EU, and the U.S.

— ICG'19®HH Fﬁﬁ HH N I—EO PNT':HR L) %E.d-_;f:&) ®¥ELL\9Z77T_Z75§ Specifically, the Task Force will:

U - 7 ; ' Prepare technical presentations on topics related to LEO-PNT compatibility and Interoperability,
— - - Ta =y -F= Y, » ' =j = Y 5
_Lé*la‘f to be coordinated with the “Compatibility and Spectrum” and “Interoperability and Service

2026 Standards” Subgroups as well as Working Group D.

— 1 8 24 O Cto b er 2 02 5 B usan, SO ut h KO rea ICG"Q : Organize annual LEO PNT Workshops to be held during the intersession time

Complete the effort to develop a document within the WG-S (“LEO-PNT Systems Compatibility

KOREA and Interoperability Document”), including:
u : o capturing relevant inputs from the annual workshops, including from LEO PNT systems or
initiatives outside ICG

) engaging in exchanges with other ICG WGs as needed (e.g. WG-D on time and reference
frames), and,

° ICG LEO PNT Systems Compatibility and Interoperability Document o advancing the drafting process and coordinating with the ICG Secretariat for its

endorsement.
China and JAXA will lead this task, with input from all members of the Task Force

— LEOPNTYRT LARDE#RE - HEERMEDOHERZEBHELT:
HARSAL X EEARZIR I TH— AN TR UAXADElenab hEA K EEZE —K)
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.Day'1'_

| System Providers Session

RIFHRSH | NSSTC 7 -

FUTURE NAVIGATION e i mimial s m

- | &P,
WETDEREERASRAS S
CHINA SATELLITE NETWORK GROUP CO., LTD. E L %

7

TRUSTRPOINT

rl ArkEdge
o Space

XONQO

spoce systems

User Segment Session

» Presentations from Rx manufacturers
» Expectations related to GNSS / LEO-

PNT compatibility and interoperability
» Outcomes of pre-circulated survey

Day 2

“LEO-PNT Systems Compatibility and
Interoperability Document”

| » Presentation of document draft and

progress

» Technical presentations on compatibility
- and interoperability

» Task Force working session

'uj@mg

Ii. ] .I ’
" ”l' | aah
n '

Day 3

» Conclusions -
> Feedback
» Future steps

'Hﬁmy@m%bﬂﬂ%ﬂ%b\%amwo PNTHEEE SR T B0, 51
BEREZEELERRAEFZERL TLLH ., ICGTRDERFITE
(AAMNSIZIAXAET —HI Iy ZAR—Z 4t A3Snt)
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