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Title

Chair's Advisory Group

Terminology task force

STRAG - Reference Architecture Advisory Group
Design engineering and production

System requirements, verification and validation, interfaces,
integration, and test

Operations and support systems

Space environment (natural and artificial)

Space System Program Management and Quality
Materials and processes

Orbital Debris Working Group
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—_ ISO/TC20/SC14/WG8

Downstream space services and space-based applications*

PNT/GNSS Remote sensing/ Communication Space weather
Earth observation l.lSiI’lg Space downstream
systems applications and
S based effects

pace-base

(example 1) application
Space-based
(example 2) application
(example 3) Hybrid space-based application
(example 4) Hybrid space-based application
i

(example 5) Hybrid space-based application

Space service n°1 Space service n° 2 Space service n°3 Space service n° 4

[ * for Land, Maritime, Aeronautical, Space domains }
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1ISO/TC20/SC14/WG8 Meeting (Hybrid)
Berlin, Germany

12 —-17 May 2024

New Work Item Proposal (NWIP)
“General requirements for GNSS
performance monitoring and
assessment”

Quan Haofang
China Astronautics Standards Institute (CASI)
quanhaofang@spacechina.com

Reference: Quan Haofang, China Astronautics Standard Institute (CASI) , May 2024




Golbal Navigation Satellite System (GNSS)

These symbols represent parameters that define a satellite’s orbit.

Position: delermining a position on Earth () Argument of the ascending node (Aries
using GNSS radio signals i  Angle of inclinatior
e c : () Argument of periges
Position and time messages sent from the satellites are p:
V True anomaly

received by the Observer at different times.

i [Q,i,w,v]; [timeT1] sat04

sa02 ({Ql, [1me 1] %
Sat03 5[Q,i,w,v]3 [Time T”
Sat04 |[Q,i,w,v]4 [Elime_l]l

i ““”w e Sat01 m; o |

—a— Sat02 At—»
<—S5at03 At —»

—————Sa104 At ——»!

< S — '

|
Messages sent at the same time by the satellites Sat0]
are received at different times by the Observer Sat03
because the signals have to travel different distances. |
These time differences can be used to calculate
those distances. With a knowledge of the satellites’ %
positions and their distance from the Observer, the Sat02

Observer can calculate its position on the Earth’s surface.

It is neccesary to know the very precise position of Satellites and precise time of signal transfering.

Reference: Quan Haofang, China Astronautics Standard Institute (CASI) , May 2024



Related standards

* GPS Standard Positioning Service Performance Standard
(GPS SPS PS) ,2020

* GLONASS Service Performance Standard

* GALILEO Service Performance Definition Document

* BDS Open Service Performance Standard, 2018

* ICAO Standard and Recommended Practicies, SARPs

* GPS Civil Monitoring Performance Specification, 2020
* GB/T 39398-2020 Monitoring and assessment parameters
of international GNSS monitoring and assessment system

(iIGMAS) (Chinese version)

SIS Performance:
——SIS Coverage
——SIS Accuracy
——SIS UTCOE accuracy
——SIS Continuity
——SIS Availability
Service Porformance:
——Sevice Accuracy
——PDOP Availability
——Service Availability

Monitoring Parameters:
——_Satellite health
——Signal parameters
——Navigation message
——>Service parameters
Verification requirements:
——Parameters
——Compliance

Reference: Quan Haofang, China Astronautics Standard Institute (CASI) , May 2024




Related standards

* |SO 25082-1 Space systems — Assessment of GNSS-based positioning system —Part 1:
Definitions and system engineering procedures for the establishment and assessment of

performances

AND the following potential proposal:
* Assessment of GNSS-based positioning system - Part 2: Nominal performances

* Assessment of GNSS-based positioning system - Part 3: Robustness and Security

performances under Radio Frequency interferences

ISO 25082 This NWIP General
Focus on the Focus on the requirements

assessment of : assessment of for GNSS
Different performance
{system) monitoring and

performances assessment

Reference: Quan Haofang, China Astronautics Standard Institute (CASI) , May 2024
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ISO ISO/AWI 25082-1 (4K ;R Kot

Space systems — Assessment of GNSS-based positioning system
— Part 1: Definitions and system engineering procedures for the
establishment and assessment of performances
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If?«b GNSS Test New Concept Space
NS from WG8 oL

ISO/NP 25082-1 has been approved. This new method is expected.

Accredited GNSS-specialized laboratories Generalist RF test laboratories

DATA COLLECTIONSIN REAL WORLD DATA REPLAYED ON TEST BENCHES
., ; \sm
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Record phase Replay phase
ONCE N times

Reference: Miguel ORTIZ, Navigation and positioning receivers for road applications, p.17, CEN/JTC5/WG1, 2020 2



SO T2 AR ZE ISO/AWI 25082 (EN 16803)

Space systems - Assessment of GNSS-based positioning system

Positioning-based road ITS system
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POSITIONING SYSTEM
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ISO/CD 17123-11 TC172/SC 6 under development Space

Optics and optical instruments QOL
Field procedures for testing geodetic and surveying instruments

SZER
ISO
S22

Part 11: GNSS instrument

This part of ISO17123 specifies a field procedure for the verification that a given Global Navigation
Systems (GNSS) -based system and measurement procedure meets a required measurement
uncertainty at the location and time of interest.

The field procedure uses three-dimensional coordinates which are compared to reference coordinates.
It is designed to be applicable to the technically versatile GNSS systems on the market and can be used
for any kind of GNSS based coordinate determination application, not only geodetic.

[t is independent of the technology used in the GNSS measuring instrument, the satellite data streams,
and any correction data used.

The procedure is applicable to GNSS instruments under use conditions in the field in such a way, that
the main parameters affecting the determination of coordinates are included in the result of the test.

Several delineation criteria defined by the document allow a versatile applicability so the verification
procedure can be performed regularly in the field with limited economic impact.

15



ISO 17123-8:2015  Published Space

Iso Optics and optical instruments QOL
= Field procedures for testing geodetic and surveying instruments

Part 8: GNSS field measurement systems in real-time kinematic (RTK)

[SO 17123-8:2015 specifies field procedures to be adopted when determining and evaluating the
precision (repeatability) of Global Navigation Satellite System (GNSS) field measurement systems (this

includes GPS, GLONASS, as well as the future systems like GALILEO) in real-time kinematic (GNSS RTK)
and their ancillary equipment when used in building, surveying, and industrial measurements.

Primarily, these tests are intended to be field verifications of the suitability of a particular instrument
for the required application at hand and to satisfy the requirements of other standards.

They are not proposed as tests for acceptance or performance evaluations that are more

comprehensive in nature. Y I S A A I
N 1 (53—#)2 H=0, O2=0.2, — ]
iteri stributi ool flo)= ——exp| -5 it St St
- As accuracy criterion, Normal Distribution s V2mo? 20° p= 2, o*=o8, —

(Gaussian distribution) /

Standard Deviation (o) is used.
- In navigation area, 2 o (95%) is well-used.
- These data are accumulated by enterprises.




ISO 19157-1:2023 Space

Geographic information for
Data quality
Part 1: General requirements

=
=
=

SZBR
ISO
2%

This document establishes the principles for describing the quality of geographic data. It:

— defines a well-considered system of components for describing data quality;

— defines the process for defining additional, domain-specific components for describing data quality;
— specifies components and the content structure of data quality measures;

— describes general procedures for evaluating the quality of geographic data;

— establishes principles for reporting data quality.

This document is applicable to data producers providing quality information to describe and assess how
well a dataset conforms to its product specification and to data users attempting to determine whether or
not specific geographic data are of sufficient quality for their particular application.

This document does not attempt to define minimum acceptable levels of quality for geographic data. Such

information is usually present as a requirement in a data product specification, defined in accordance
with ISO 19131, for example.

17



S.BIC

”Hi#iﬂ'], X

=

BEITHID

(3) E

18



S.BIC £

T

BHARTAURITEZITT

Space
for
QOL

RN IRE T O2ILIED = DR T A T2V I TDHARSA 1H20245F3 8
IZRITEINT=, INEZZIT T, BAILEFREHOERICT., [MBMREF A FIvoIvT ]

(I BYSEATARFIHR D) O HERRAE R DSBS £ 1Y%, — RASHEHR D 5 5 121 0.
(I 2 22 25cm 10cm Zom or TAET
BES
i RS AR R 1215 21215 21215
Z D it — i
Lo 4 B ATEL
2L = R 1/250 1/100 (ELHE B i )
BB BRI O —
i SAFSyHTyT | ApeLT | SRR
RERE PR SN SER

19



S.BIC

MR EBEE /B REESWET D0 (o
ZZ2h BRI EHEIZEhES R ZBGIZEHES
s BA M X EE-F-THA(2011 445 | BIGLT—2(E WGS84 MDIRTE(E
MSEIMIEELY, smazrax | (SEADER),
WELE-AMT—42@ELT., | HRZ#MEEEHICESHE T,
TTHAE CTHHEZEREY . fH1IE9 5,
& wee e W '
"/ﬁrt
7 R 7 HREH
1t [ D FEE JCHAFEE 5 HAREAE
FEFZE JGD2011 WGS84

20



H:TI-FEﬁEEJ .
BIEMMOEFOSRERERE M

y

D

ES

AN BIRAEEF DIREL

&R

for
QOL
AL TIXIECR U IHOIZFRFICIREAME,

UNCLOS

INTERNATIONAL
MARITIME
OOOOOOOOOOOO

¢, N, International
r ]:‘“ Labour

_____________________________ . {V} Organization
Maritime STATES
code conventions as rlag as Loasta convent|ons
=| cLC fi-55, MARPOL @SOLAS — State State & mLc
------------------------- LLMC STCW
............................................................ COLREG osict Port State
. ISM code he.gls erz Control and e ™~
................................................... ISPS code nforoes enforces or Vetting/Inspection
! state’s laws ShIps 1n « PSC
Tire Il Functional requirements coastal e FI
of them ag
........................................... waters « Class
Tire Il Verification of conformity
. o Issues Certificates l 1
IACS 5? Tire IV Rules and regulations for ships —>
IHO - @ ¥ Vessel vetting
I\S-wp Tire V Industry practices and standards Ships Management

IMO

. National Administrations/Class

Industry

flets, 5% A \_ /

21



S.BIC

(4) T DL D1FR



S.BIC

%7 H ﬁ iﬂ“ E_L‘-flﬂ: %% Space

for

Cis—lunar PNT Conference QOL

HEF : 202458288 (2K) 13:00-17:00
BAT ¢ JAXA RREFFT CGRR-H7R/7K)
B1F& B101/B102/B103&FEE + AVI1Y

ZINEIAHURL
https://forms.office.com/r/eyeQ89PgeQ
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13:00-13:05 FSIRS

13:05-13:45
1. LEO PNT with Nano Satellites
- What is the New Space for GNSS?
Joshua Critchley-Marrows

At T7-IIvI - AR-R

13:45-14:25
2. LEO PNT Panel at Munich SatNav Summit
and CCSDS Lunar Interoperability Forum
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