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Presentation Outline

1. What is Precise Point Positioning (PPP)?

2. Why is PPP useful?

3. Food for thought on System-Provided PPP
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“PPP conforms to the original intent of GPS 
usage which is single receiver positioning.”
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Suelynn Choy



Precise Point Positioning (PPP)
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PPP uses state space representation (SSR) correction products such as precise satellite
orbits, clocks and signal biases from either commercial or/and public that are delivered to
the user via satellite and/or the Internet.

http://images.google.com/imgres?imgurl=http://w3.uniroma1.it/resnap-gps/immagini/Logo_IGS.png&imgrefurl=http://w3.uniroma1.it/resnap-gps/LinkUtili.htm&h=52&w=52&sz=3&hl=en&start=13&tbnid=Fthk1Oy8fLXhBM:&tbnh=52&tbnw=52&prev=/images?q=IGS+international+GNSS+service&svnum=10&hl=en&rls=WZPA,WZPA:2006-45,WZPA:en


GNSS Correction Services
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Source: Ublox

OSR SSR

Corrections valid over the entire service area  ✓

Global coverage  ✓

Low bandwidth  ✓

One-way communication  ✓

Cm-level accuracy ✓ ✓



PPP Service Levels
Corrections / Version PPP (V1) PPP-AR (V2) SSR-RTK (V3)

Satellite orbits ✓ ✓ ✓

Satellite clocks ✓ ✓ ✓

Code biases  ✓ ✓

Phase biases  ✓ ✓

Ionospheric delay   ✓

Tropospheric delay   ✓
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PPP Service Levels
Performance / Version PPP (V1) PPP-AR (V2) SSR-RTK (V3)

Accuracy 10-20 cm 5-10 cm 5 cm

Convergence time 30-50 mins ~ 30 mins < 10 mins*
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Uses of PPP
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PPP is particularly feasible for positioning and navigation in remote areas or 

regions of low GNSS reference stations



“High precision GNSS is no longer “special”. 

It is becoming mainstream.”
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Mass Markets: From Autonomous Systems to LBS
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Sapcorda Services will bring 
high precision GNSS positioning 
services to mass markets

Source: STMicroelectronics 

Source: Ublox

Source: Allystar

Source: GPS World

Source: DataGNSS



Worldwide NRTK Solution
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PPP Commercial Services
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“A place where
competitors become colleagues.”
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Christopher Hegarty



PPP Augmentation Signals via GNSS

Source: FIG Presentation by Choy, Lilje and Higgins, ICG13, Xi’an, China, November 2018

System SV Orbit Augmentation

Signal for PPP

Frequency 

(MHz)

Bandwidth 

(bps)

Galileo MEO E6 1278.75 500

GLONASS MEO ? ? ?

BeiDou-3 GEO B2b 1207.14 1000

QZSS IGSO and GEO L6D, L6E 1278.75 2000

Australia^ GEO
L1

L5

1575.42 

1176.45

250

250

India and Africa as 
well!

^ Based on the Australian SBAS Testbed.
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GNSS PPP Service Characteristics

System Coverage Format Supported GNSS/RNSS Service

Galileo Global Open ? ?

GLONASS Global Commercial ? ? ?

BeiDou-3 Regional Open ? ?

QZSS Regional Open GPS, QZSS, GLO & GAL
PPP-AR

SSR-RTK (JAP)

Australia^ Regional Open GPS & GAL PPP-float

* PPP-float: Standard float ambiguity PPP

PPP-AR: Ambiguity resolved PPP

SSR-RTK: RTK based on state space representation method

Source: FIG Presentation by Choy, Lilje and Higgins, ICG13, Xi’an, China, November 2018 15



PPP Service Levels
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For Consideration - Users

What will it enable us to do? 
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~ A$3000/yr

Free

> A$6000

< A$150

• Service • Hardware



For Consideration – System Providers
To ease interoperability with other system provided PPP services and facilitate 
service penetration at the user level, Providers are encourage to consider:

1. Carrier frequency channel  for PPP service transmission
• Candidate signals: L5/E5A, E5b/B2b, E6/L6

• Discussion to also include SBAS IWG wrt to L5/E5a, E5b bands
• E6/L6 is not protected and subject to interference. Proposal to ITU?
• Frequency selection depends on the market to be addressed

2. PPP signal structure, modulation and encoding strategy

Consistent with the principle of transparency in the provision of open services, Providers 
are encouraged to publish and disseminate necessary information (eg., WG-S 
Interoperability and Service Standards Subgroup). 

3. Publish and disseminate PPP signal and system information, i.e.,
• Interface Specification Document
• Service Level Information/Definition
• PPP Performance Standard 18



Recommendation in ICG-14?
Proposal: Establish a System Provided PPP Interoperability Task Force/Sub-
Group/Correspondence. This group will:

• Encourage coordination amongst Providers to ensure greater compatibility, 
interoperability, and transparency.

• Ensure the impact on existing services already available on the signals to be carefully 
assessed, discussed, and agreed.

• Coordinate and work with the SBAS IWG on frequency channel recommendation for 
PPP service in particular to do with L5/E5a and E5b ARNS bands.

• Coordinate with ITU re- proposal to clean E6/L6 ?
• Promote common terminology and definition in individual PPP open service 

specifications.
• Each individual Provider may consider using in their publication of signal and system 

information, the policies of provision, and the minimum levels of performance offered 
for their PPP service.

• Coordinate, promote and encourage utilisation of System Provided PPP services.
• This group will be co-chaired by System Providers.
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Questions ?

suelynn.choy@rmit.edu.au
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