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ISO/TC 20/SC 14/WG8
Downstream space services and space-based applications

In today’'s increasingly complex space environment, it is
more important than ever to ensure a better global
approach for end user applications and services, and for
the environment in which the space programmes operate
(civil, commercial, government, academia, etc.). In this
context, ISO space standards fulfil a key role in providing
a global approach, by reducing duplication of effort and
leveraging expertise in the associated communities.
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ISO/TC20/SC14 seeks to facilitate commerce and to enhance safety, efficiency,
and interoperability in all aspects of space activity by developing and achieving
international consensus on standards and practices for space stakeholders.

Working Group 8 (WG8) of ISO/TC20/SC14 coordinates and develops synergies
with international, regional, national organizations, and industry involved in
downstream space services and space-based applications.

A standards framework for end user applications and services

WG8B’'s key objective is to develop new market of space system utilization. Space
systems provide a huge merit for the society and economy in each country; and
space-based services contribute to people’s Quality of Life (QOL) across the
world. Space systems should be utilized furthermore in the industry in the future.
Downstream space services and space-based applications cover the field
depicted in the figure below, whatever the application is crewed and uncrewed.
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1ISO/TC20/SC14-WGS8 (Nowv-2025)

ISO space downstream standards
The structure of ISO’s TC20/SC14/WG8 is shown in the overleaf.

WGS8 is then able to build standards either for downstream space services
itself or any downstream space-based applications using one or more space
services:

> Space service: In general any standards covering needs of a specific
space service - independently from the final targeted application-, could
be addressed here.
> Space-based application: In general any standards covering needs of a
specific application using one or more space services could be
addressed here.
WGS8 is focusing on 4 space services (also named pillars):
1. PNT / GNSS,
(Position, Navigation, Time / Global Navigation Satellites System)
Remote sensing/Earth Observation,
Communication using space systems,
Space weather downstream applications and effects
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Future standards development initiatives

WG8 welcomes new participations to help, maintain and develop
space downstream standards. Come and join the WG8 community:
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Overview of the WG8 work program
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Space service N°2
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systems — Space-based applications for a high accuracy
positioning system with safety requirements

PWI1 “Contemporary lunar reference system for experimental
enterprises™

NP “Space-based rescue services using low power wide area

H=ED [LPWA) technology”

26252 NP “Interoperable spaceborne remote sensing services”

[P "Space systems — Assessment of GNSS-based positioning

2! 2
= Eystem — Part 2"

MNP Space systems — Space-based positioning with optical

ehrils bugmentation for social and industrial infrastructures

Wi "Space systems — Assessment of GNSS-based positioning

25052 Eystem — Part 3%

PWI “Lunar planar coordinate system™

PWI “General requirement for GNSS performance monitoring
bnd assessment”

Epace systems — Space-based services — Positioning

13657 nformation exchange service

Wi Space Weather vocabulary for downstream enterprise

PWI1 GNSS timing receivers - requirement and verifications

Epace systems — Space-based positioning, navigation and

16215 kiming (PNT) services — Part 1: Architectural basis
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75 RIZZE [GNSSZ{E## R&R AERFHH& | ISO 25082 /1) —X
K H4& EN 16803 1) —XZFE &1t

No | ID-Status Project Title PL / supporter | Next Action HARR

1 | DIS 25082-1 Assessment of GNSS-based positioning system — Part 1: X. Leblan DIS ballot 2026
Definitions and system engineering procedures for the /06
establishment and assessment of performance
GNSSHIRI S AT LD FF{li — 551 & : EREST ML D EEREFIE

2 | AWI 25082-2 | Assessment of GNSS-based positioning system - Part 2: X. Leblan CD registration | 2027
Nominal performances /02
HEAML S AT LDOFHE — 3280 : AFIERE

3 | PWI Assessment of GNSS-based positioning system - Part 3 X. Leblan NP registration | 20277
: Robustness and security performance under RF interference | K. Chino
BEACM AT LOFHE — 5380 TS5 T OrEEEE X2 )T+
T4 RE

4 Use of GNSS-based positioning — Part 4 Definitions and X. Leblan? PWI registration | 2028

system engineering procedures for the design and validation of
test scenarios (778 Based on EN 16803-4)




Comments-and-secretariat-observationse«

BAMNSDIAVMEEH (1)

Date:-2026-01-30¢

Document:* Form-4- &- Annex-1SO-25082-2- Assessment- of- GNSS-
based- positioning- systems- --
performances-during-operations-in-typical-environments<

Part- 2:- Nominal-

accuracy-

Project:-1SO-25082-2¢

Record-&-Replay test-method-offers-better-
repeatability-and-reproducibility -of-results.«

Even-with-R&R test-method,-however,-it-is-not-
possible-to-do-test-campaign-in-every-operational-

environment, -nor-is-it-possible-to-perfectly-reproduce:

results-of field test-campaign.«

The-development-of-this-standard-should-not:
preclude-any-effort-to-develop-the-standards-for-the-
approaches-based-on-GNSS-simulators-or-on-field-
test-campaign-in-operational-environments.<’

ideal-signals, the-performance-under-tightly-
controlled-multipath-signals,-and-so-on.-However,-
it-is-difficult-to-faithfully -reproduce the-diversity-of-
real-world-environments.«

And-approaches-based-on-field-test-campaign-in-
operational-environments-can-reveal-the-receiver-
behaviour-that-users-truly -want-to-know, -but-
conducting tests-in-the-many-environments-in-
whichthe receiver-is-used-requires-a-huge-amount:
of-effort.<

By-emulating-approaches-based-on-field test:
campaign-in-operational-environments-and-
improving-the-repeatability-and-reproducibility-of-
results, it-will-be-possible-to-better-meet-
metrological-accreditation-requirements-and-obtain-
a-reliable-basis for-certification.«

|

{_I

" MBI/ Line- Clause/- Paragraph/- Type-of- Comments: Proposed-change:« Observations-of-the-

NC'¢| number- | Subclause- | Figure/Table/<| comment?: secretariat:

(eg-17) (e.g.-3.1) (e.g.-Table-1)

JP< | & Title« < ae+’ We-propose-a-title-change.< Nominal-accuracy-performance-tests-during-
With:regard-to-GBPT,-the-performance-requirements operations in typical-environments
are-specified-in-Part-1,-and-it-is-clear-that-Part-2-
focuses-on-the-test-procedures-based-on-the-R&R:
method. -Furthermore, the-phrase-“in-typical-
environments”™in-the title-of-Part-2 restricts-the-
receiver-environments-to-which-the-R&R-method-is-
applied.-Therefore, it-appears-that-a-word-such-as-

“evaluation™or-“test”,-which-should-originally-follow-

‘performance”,-is'-missing-from-the-title.-This-

typographical-error-should-be-corrected-at-an-early-

stage.<

JPe | & PURPOSE- | 1st- ge« I-agree-that-the-approaches-based-on-GNSS- Revise-the-first-paragraph.-An-example-as-follows:«

AND- aragraph« simulators-and-onfield-test-campaign-in-operational- .
JUSTIFICA PRSP - environments-present-some-Iimifatigns -ar?d-that- Approaches based on GNSS simulators-can-
TION< ’ evaluate the-performance-limits-of-a-receiver-using-

10



Comments-and-secretariat-observations<

Document:-Form- 4- &- Annex-1S0-25082-2- Assessment- of- GNSS-

~ Date:-2026-01-30¢ | based- positioning- systems- -- Part- 2:- Nominal- accuracy-| Project:-1SO-25082-2¢
H 2|K75\b0):|)“/ I‘EFEH:'I (2) performances-during-operations-in-typical-environments«
<_I
"MB/ Line- Clausei/- Paragraph/- Type-of- Comments:« Proposed-change- Observations-of-the-
NC'e| number- | Subclause- | Figure/Table/<| comment? secretariat:
(e.g.-17) (e.g.-3.1) (e.g.-Table-1)
JP< | & Annex« < ge« When-a-receiver-uses-assistance-data-and/or- 2
5o performs-hybrid-positioning-using-the-sensor-
S information-which-the receiver-has-locally,-the-
nRtes(-]rléII;etgg performance-of-the-receiver-is-greatly-affected-by-
this-information.«
to-the-
expression- To-reproduce-such-tests-in-a-laboratory,-it-is-
of-needs« necessary-not-only to-record-GNSS-satellite-signals-
5.0 in-operational-environment,-but-also-to-record-the-
S assistance-data-and/or-the-sensor-information-input-
Requireme to-the-receiver-simultaneously.«
nts-Related- Y.
to-Carrier- To-evaluate-DUTSs, each-of which-has-its-specific-
Vehicles: sensors, -using-the-R&R-method, it-is-necessary-to-
and-Test- prepare-the-datathat-includes-sensor-data-specific-
Conditions« to-each-DUT in-addition-to-GNSS-signals, -but-it-is-
§.2._. difficult-to-prepare-such-data-as-common-scenarios.«
Requireme This-standard-should-be limited to-evaluating-GNSS-
nts-for-the- receivers-by-recording-only-GNSS-satellite-signals-in-
presentatio the field-and-replaying-those signals.<
n-of the-
test-context«] €
JP< | & 7 < ge« 7..—Requirements-for-Replaying-Recorded-Data- 2
does-not-cover-playback-on-architectures-using-
LiDAR-or-Video-sensor-data-(LiDAR-SLAM-or-
Visual-SLAM)-as-described-in-1ISO/CD-25082-1-
Figure-3-—- Generic-architecture-of-an-End-User-
system«’
(_I
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Multi- GNSS AS|a ey
Annual Conference

I Main Activities

Annual Conference & Exhibition

Showcases latest GNSS technologies and promotes global networking among industry, academia, and

government

Webinars & Workshops

Strengthen regional collaboration and human capacity through knowledge-sharing events
/ Infrastructure & Knowledge Sharing

Support joint experiments and data sharing for GNSS signal, receiver, and application
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E o — n B
EREIE# 1L 7 4T L: CD/DIS/FDIS/IS s

No | ID-Status Project Title PL / supporter | Next Action HAPR

1 | DIS 25082-1 | Assessment of GNSS-based positioning system — Part 1: X. Leblan DIS ballot 2026
Definitions and system engineering procedures for the I I /06
establishment and assessment of performance
GNSSHBIfLY R T LDFE T — 55 188 : M BEFT ML D EZEEFIE

2 | CD 20930 Calibration requirements for satellite-based passive microwave T. Ishikawa DIS registration | 2026
sensors K.Takeuchi Spring
FBERBRIRIAMIOREVTORIERERSEIR

3 | CD 22591 Space-based services for a high accuracy positioning system S. Yoshikawa | DIS registration | 2026
with safety requirements M. Konishi /01/30
ZEBERICESISHEFERCLI—ER R. Ishihara

4 | CD 20550 Pointing management for optical Earth observation K. Asari DIS registration | 2026
FEMERE R DRA T4 B J. Tanii /07/30

5 [ IS 18197 Space based service requirement for centimeter class positioning | M. Saito SR ballot 2026
O FA SRR OFEEF A —EREREIA /03/04

6 | IS 24245 Global navigation satellite system (GNSS) receiver class codes M. Hayashi SR ballot 2028
GNSSZ{EHD HFEI1—F K. Asari 106/27

7 | IS 25246 Requirements for global navigation satellite system (GNSS) K. Asari SR ballot 2027
positioning augmentation centres /06/27
HEANL AT LOMEEI—DEREIE

CDh

 ZESRZECommittee Draft,

AW @ ZERFE A VEEIE H Approved Work Item. DIS : EEREEZEDraft International Standard, SR : FH#IRE L Systematic Review, CDC : 3 X > r BEE SR ZECommittee Draft for Comment




| fRIZ#EL 7 1T L: NP/WD/AWI o

No | ID-Status Project Title PL / supporter | Next Action HARRE

8 | AWI 25262 | Interoperable spaceborne remote sensing services S. Murakami | CD registration | 2026
HEERAGEAFERYE— MU —ER 12

9 | AWI 26335 Space-based rescue services using low power wide area L. Suga CD registration | 2026
(LPWA) technology K. Suga /12
BERAGEEENLEBELPWAZAVW R —EX M. Saito

10 | AWI 25082-2 | Assessment of GNSS-based positioning system - Part 2: X. Leblan CD registration | 2027
Nominal performances I I /02
BEAGL D AT LOFHE — 55288 : A FERE

11 | TR/WD Contemporary lunar reference system for experimental K. Asari CD registration | 2026
enterprises /03/31
RERISEXRMITAEEEERZRR

12 | NP 26614 Lunar planar reference system K. Mishima NP Ballot 2026
BOTEERR /05/04

13 | TR/WD Space-based positioning services with optical augmentation for | K. Asari CD registration | 2026

25756 social and industrial infrastructure /03/31

HE-EEXAIFRITRFPHFERGESHEACLY —ER

NP : 112 = New Proposal/FT{EZIE B 12= New Work Item Proposal., WD : {EZ R ZEWorking Draft, CIB: X B =R ER

ZE Committee Internal Ballot




E S — . " " e
X fRIE XL 7 1T .Ls: Preliminary Work Item | mx
No | ID-Status | Project Title PL / supporter Next Action HAPR
14 | PWI Assessment of GNSS-based positioning system - Part 3 X. Leblan NP registration | 20277
: Robustness and security performance under RF interference K. Chino
BRI AT L OSHE — B35 Fib T ORI E 2Tk il
15 | PWI General requirement for GNSS performance monitoring and H. Quan NP registration | 2026
assessment Spring
HEAMDOMEREE=2LFT M~ D—AREXK
16 | PWI GNSS timing receivers — Requirements and verifications M. Hayashi NP registration | 2026
BEACLZAZIVT -LY—N— - BERBERUVRIEEE Spring
17 | PWI Space weather vocabulary for downstream enterprises T. Tanioka NP registration | 2026
FHRIOMRECAICET HHAESE(TEHR EAXEIE) T. Fujisawa Spring
S. Murakami
O. Takahara
18 | PWI Reference architecture for space systems — extension of AG3,WG1,WG8 | NP registration | 2026
RASDSvV2 /02/06
FHURATLDE=ODERT7 —XTUFv— =
19 | 13657 CD | Space-based services for positioning information exchange M. Hayashi CIB registration | 2026
MERBRBOBEFAY—ER K. Asari /05/15
20 | 16215 CD | Space-based positioning, navigation and timing services — K. Asari CIB registration | 2026
Architectural basis /05/15

BERLSRT L — BBNT—FT5F v—

PWI @ FlE{E2£IE B Preliminary Work Item, NP : 5132% New Proposal/#iEsIE BH1EZ New Work Item Proposal, CIB: &Z&%

ZREYEE Committee Internal Ballot




2B | PWI GNSS Timing Receivers — Requirements and verification
BEANLIA 2T - LO—/N\DOEREEL

BME || [BE] G20 L 2MEEHE LETEOBBEFCABRESRA |

ERLEHEEERTAROOEBABERIC, 2TOMME VAT LER | ¢ § .
S THERMICHEELERT 3 -ODREEMEEERMT 5T\ R0HY, || BABUVE :*ﬁﬁ\ BRAILA
 ERHAEERIC L CEATECEBREELETS. ; D vy

 BCERNAAE TR, U LABE SRS L EEEIEESHY . | =% ol g .
 BAQEXEFE [HHUF] AEENICRYBINGOE SEEREIC |
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HER T/ S RERER L BRI A AR S—h

KX @ EN 16605 Galileo Timing ReceiversDFFEF—LE. HARD GNSS Timing Receivers M
ERNZEEE=H1H7: CEN - ISO Eif

Dear Ricardo and Javier,

As you may know in parallel of convening CEN-TC5-WGT1, i also convene ISO-TC20-SC14-WGS8,
that deals with “Downstream space service and space—based applications”.

In our ISO-WG8 a Japanese team is working of GNSS timing receivers. [ would like to introduce
our 2 WG8 Japanese experts involved on this topic.

Objective of this email is to put you in contact ; i'm sure collaboration CEN-WG9 and ISO-WGS8
will be fruitful on this topic.

Let me know if you organise any conf call ; it will be my pleasure to be with you for a first edition.

Br.

Miguel Ortiz 7
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PWI Space weather vocabulary for downstream enterprises
FEHRXI[SFAVUA M) —LRITHE (Annex EFEREIR)

WE | (mE) BT L FEEAHE (BHSECA) T, [FEm(E -2 [ o o Rz
BRI E A VTS HMEEEDREMFIROHEROREEESFTTOE | MERMBTE AERE
ANz, (REE)BAl - SHTREADTRE - BIEERDEL DI, | E=axwr  ~EDOLE LGS
 EBEROREOL—F—~OEEBESNYPT CRULH G EREEL R -

BT R%. FEHRSFROBEL - MABAE—BEHTC, | £&h ) ERE
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24B5R365 B DA NEBERICL D FHRLAFROMIEESISMEEMT D, F | -
fz. FHBEOZBANOMGHEELEH S0 (T FERXLFHVZX | [ager
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EDORBEURATL, REROBEZEOA VTS, FEETNAREEVGE | WECEEGEES T RCEET 2HENE
BICRU. BICEEROMME VS REET 2EEN. BICENDC FoTW3,
 ERBEEINTLS,
- BEOAARE, 7Y Ty SKZORRIRIE, FHRSBEENE (BRKDRE]
CHRICH 12 5 TBEMEEEHNI0KA G1=¥15408) ORETHY . 127 | (1) ISOHE 14
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EEZ D,
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B H | ISO/AWI 26335 Space-based rescue services using low power wide area (LPWA) technology
BEAM EBEALEBRELPWA)ZRV-EREMY—ERX
BEZE | GNSSTHEBZIEEL. LPWAIZTBIEEZT A ERAREL T DIHRE/D)ETIEARAUMNA/P)THERT S

VAT LERAWSERMBIY—EX
LPWA GNSS @ GNSS % GNSS @
GNSS % ﬁgj Y v 2
!;3
A/P LPWA L
oo0oo wem (Low Power Wide Area) X
B\ W communication
== SNV
g D g l E/D

Note |
A/P: Access Point with repeater function
/\N for rescue

E/D: Edge Device with GNSS positioning .
function Passenger/ Crew Overboard

"
Coastal areas

REE | FHFRIEE (NP) IEHN2026E1 5238 1ZHL1Y
B : D5V D5 R-BR-BEH-KXKE-OV7 - IL—<=7 (7 HE)

Xt O h[E
IXR/N—F:BEK-T52R-TSVIIL-T7AUH (4HE) 1 HEFRZE (FE1LZ5HEHEHIFEE)
|ISO Derivative Part 1 Clause 2.3.5 [CEDZE, + 12D I X R/N— FMNERZEET 5,

AR RH




ISO 26335 [ZE DK
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7¥1 GNSS: Global Navigation Satellite System
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I Joint ICG-IOAG Multilateral
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N

Workshop on Cislunar Positioning, Navigation, and Timing (PNT)

10 - 13 FEBRUARY 2026
VIENNA INTERNATIONAL CENTRE, AUSTRIA

Jointly organized by
the International Committee on Global Navigation Satellite Systems (ICG) and

the Interagency Operations Advisory Group (IOAG)
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Wed,
11
Feb

09:00-
12:30

09:00 - 12:30 Lunar Reference Frame and Time:

(19:00 - 12:30 Sub-session: Lunar Reference Frame

Session Co-chairs: Susan STEWART (IAU), Agnes FIENGA (IAG)

9:00 - 9:10 “Lunar Reference Frame Standards”, Susan Stewart (IAU)

9:10 - 9:30 “Roadmap for Conventions™, Agnes Fienga (IAG)

9:30 - 9:50 “Reference Frames for Interoperability Within LunaNet”, Cheryl Gramling
(NASA)

9:50 - 10:10“ESA Activities in Support of Lunar Reference Frame”, Sara Brum (ESA)
10:10 - 10:30 “Lessons Learned from the Implementation of a Lunar Reference Frame
tor the KPLO Mission”, Moon-Jin Jeon (KARI)

10:30 - 11:00 Coftee Break

11:00 - 11:20 “LLR Realzation of Reference Frame”, Vishmu Viswanathan
(NASA/GSEC)

[1:20 - 11:40 “Ephemendes & Dynamical Models”, Nicolas Rambaux | Observatoire
de Pans)

11:40 - 12:00 “International Lunar Reference System and 1ts realization - ILuRF: the
IAG perspective”, Krzysziof Sosnica (Univ. Wroclaw)

12:00 - 12:15 “The Need for a Lunar Geowd & Other Shape Models”, Nick Makley
(NGA)

12:15 - 12:30 “ILuRFS Next Steps”, Stephen Merkowitz (NASA) (virtual), Agnes
Fienga (IAG)

14:00-
17:30

[4:00 - 17:30 Lunar Reference Frame and Time:

14:00 - 17:30 Sub-session: Lunar Time

Session Co-chairs: Patnzia TAVELLA (BIPM), Mamoru SEKIDO (NICT)

14:00 - 14:10 “Introduction and the CGPM Draft Resolution”, Patrizia Tavella (BIPM)
14:10 - 14:25 “Work of the Consultative Committee Time Frequency: FAQ and future
work”, Pascale Defraigne/Mamoru Sekido (ORB/NICT)

14:25 - 14:30 Discussion

1430 - 15:30 Space agencies timing needs and constrants (clock, time scale
relationship (TL-TCG-TT-UTC), measurement from Earth, holdover in case of Earth
connection loss, need of interoperability, traceability to UTC, involvement of UTC
|abs. Open questions for the timing community)

NASA (USA) - Cheryl Gramling

ESA - Enk Schoenemann

JAXA (Japan) - Masaya Murata

15:30 - 16:00 Coffee break

16:00 - 17:00 Discussion: which are the open 1ssue and the FAQ to be addressed by
the timing community? (Moderator Patnizia Tavella/Mamoru Sekado)

7:00 - 17:20 “Proposal of Final Statement, Open Questions, Way Forward”, Patrizia,
Tavella (BIPM)

[7:20 - 17:30 Conclusion of the Session on Reference Frame and Time (All four co-
chairs)

30




ISO/TR WD Contemporary lunar reference system for experimental enterprises
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NASA
National Aeronautics and Space Administration

NGA USGS NGS
National Geospatial- United States National Geodetic
Intelligence Agency Geological Survey Survey, NOAA
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