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DATA COLLECTIONSIN REAL WORLD
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F7-. Record &amp; Replay techniques IZZFDBEMIIZEET HEHS,
f=f= L. Record &amp; Replay techniques IS+ 5 tool 4> data
set (X, HAFEDA—H—OHKIZIKIFET S L BL—RIZAF
TEBHHDTHITNIEG SR,

It would be useful for the GNSS industry to provide a standardized
method for evaluating actual PNT performance.

Record &amp; Replay techniques would meet that objective.

However, the tools and data sets used in Record & Replay
techniques must be publicly available and not dependent on any
particular manufacturer ororganization.
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Since various devices such as sensors and
IMUs are used in ITS applications in
addition to GNSS, the discussion of the
overal | performance of GNSS applications
based on ITS standardization becomes

comp | ex.
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Instead of basing the discussion on
ITS standardization, we propose to
start with a discussion of the need
for standardization of GNSS devices in

Simple.
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The performance of GNSS is greatly affected
by the positioning environment, such as
lonospheric errors, multi—-path errors, etc.
In the case of 3GPP, a specific scenario
can be reproduced by a GNSS simulator, etc.,
and evaluated under the same conditions for
all devices by directly inputting the data
to the device. All devices can be evaluated
under the same conditions.

FIZEIRBIZH (T BPerformance®
AssessmentiIZCERLTWLWA A Y vy b, B
Z#BAREIE L TARL LY,

Please clarify the merit and intent of
referring to Assessment of Performance
in a real environment without using a
GNSS simulator in this proposal.
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Golbal Navigation Satellite System (GNSS)

These symbols represent parameters that define a satellite’s orbit.
Position: determining a position on Earth
using GNSS radio signals

Position and time messages sent from the satellites are
received by the Observer at different times.

Sat01 [Q,i,w,v], [TimeT]
sat02 | [Q,i,w,v], [Time T]

Sat03 [Q,i,w,v]; [TimeT] ‘

Sat04 [Q,i,w,v]; [Time l]‘
Observer | [Time 1] * Sat01 At{——»
<= Sat02 At—¥ |

<—Sat03 At —»

+————5at04 At >

Messages sentat the same time by the satellites

are received at different times by the Observer
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

Sat03

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.

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

* |CAO 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
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IT an 1SO standard is developed along the |ines of this proposal,
It will need to take full account of the discussions in ICG WG-A
on GNSS interoperability and open service performance.
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this new [GNSSH—E X48E] ML GNSS OH—EX4EgE (DF Y. GPS H—EX

proposal TEge. Galileo —E XTEHBE. GLONASS H—E X{t4ge. BeiDou HY—E X

1. Scope MEEE E) ZEKRT HIHFE. TNLIEE GNSS TANA T —0FKITT S
MR TERSIND, T2T DL, CORED IS0 BE[CGE-F-EL
TH. GNSSEFRADA ) v FIDGEWEEDN S,

The term &quot;the GNSS service performancedquot; should be

def ined.

[T &quot;the GNSS service performance&quot; means the service
performance of each GNSS (i.e. GPS service performance,

Galileo service performance, GLONASS service

performance, BeiDou service performance, etc.), they are defined
in the performance specifications issued by each GNSS provider.
Then, it seems to be less benefit to the GNSS industry even if
this proposal become [SO standards.
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The satellite health and error
information mentioned in the proposal
Is distributed from GNSS satellites in
various countries as Almanac and
ephemeris information,and is also
distributed over the Internet as A-GPS
information, so the intent of this
proposal is not clear.

IRAEDONSSHZEDIFIRECE IS H I D aReE
RUOREODERZFHFL CHBALTHRLL,

Please elaborate on the issues and the
intent of your proposal with respect to
the various types of information
distribution of the current GNSS.
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Responsibility-Centric System Design
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System shall be a configuration of responsibilities.
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ﬁ O) H%%O) mE{t s W EXECUTIVE OFFICE OF THE PRESIDENT

OFFICE OF SCIENCE AND TECHNOLOGY POLICY
WASHINGTON, D.C. 20502
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2024F 412K T A k) AHNASAIC
L TADKRICEAT ST :
+ 20245 Kz AR Efj T IRET B D A I B
202 6 E X ‘ = ﬁ 0) H# I] 0)* E1t é FROM: Arati Prabhakar, Assistant to the President for Science and Technology and
K 'g_ é 1’: &) 0) Ek Hﬁ?ﬁE H:II % g * Director, Office of Science and Technology Policy
Lcaf st~
SUBIJECT: Policy on Celestial Time Standardization in Support of the National Cislunar

LTC (Coord I nated Lunar 'I' I me) %%E‘E Science and Technology (S&T) Strategy

April 2, 2024

i‘[ﬂ I* G) UT C ‘ —_ .I.._J_ ,—I\— This memorandum outlines the Biden-Harris Administration’s policy to establish time standards at and
— X‘ L around celestial bodies other than Earth to advance the National Cislunar S&T Strategy.' OSTP directs
federal departments and agencies to align their planning and policies with this memorandum.
The approach to establish time standards consists of the definition, development, and implementation of a
FH 3 A2 F3 = PP THon, prrchL, p
ﬁ *zl_g E H% 0) = 14- & L, —C , T ]:E | IEI ﬁ ﬁ distinct reference time at each celestial body and its surrounding space environment. Each new time

- — standard developed will include the following features:
ADFL—HEY T4 FEKX o ,
Traceability to Coordinated Universal Time (UTC);”

Accuracy sufficient to support precision navigation and science;
Resilience to loss of contact with Earth; and

Scalability to space environments beyond the Earth-Moon system

o100 I et

Federal agencies will develop celestial time standardization with an initial focus on the lunar surface and
missions operating in Cislunar space, with sufficient traceability to support missions to other celestial
bodies.
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National Space-Based PNT
Organization
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Energy
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NATIONAL
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S NASA ——

GPS Internatuonal Engineering Forum
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Chair: Transportation Co-Chairs: Defense, Working Groups

Chair: State Transportation

Deputy Chair: Coast Guard
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U.S. Policy

The goal of [SPD-7] is to maintain United States leadership in the
service provision, and responsible use of global navigation
satellite systems (GNSS), including GPS and foreigh systems.

e Provide continuous, worldwide service free of direct user fees

e Encourage compatibility and interoperability with like-minded
nations, promote transparency in civil service provisioning and
enable market access for the United States industry

e Operate and maintain constellation to satisfy civil and national
security needs and equip and train for the responsible use of GPS
— Foreign PNT services may augment and strengthen the resiliency of GPS;

however, the US Government does not assure the reliability or authenticity of
foreign PNT services

e Invest in domestic capabilities and support international activities to
detect, mitigate and increase resiliency to harmful interference

e Improve the cybersecurity of GPS, its augmentations, and United
States Government-owned GPS-enabled devices, and foster private
sector adoption of cyber-secure GPS-enabled systems

NATIONAL EXECUTIVE COMMITTEE FOR SPACE-BASED PDSITIONING, MAVIGATION & TIMING

UNCLASSIFIED
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