
Civil GPS Service Interface Committee
(CGSIC)

and the

U.S. Coast Guard Navigation Center

Presenter
Presentation Notes
I will provide an overview of how the NAVCEN fits in to the GPS Program and how the user community is notified of operational changes in the GPS constellation.  



Korea Air
Flt #007

Anchorage, Alaska
to

Seoul. Korea

01 Sept 1983

Presenter
Presentation Notes
In 1983, the U.S. President, in response to the tragic downing of Korea Air Flt #007 over Russia, ordered that the (then experimental) Global Positioning System (GPS) satellite constellation be made available for international civil use.  



Civil Users Need A Means For:

Provider officials to disseminate system information 
(system status, health and modernization plans). 
Worldwide user input/feedback (feedback on 
adequacy of signals for user needs, new 
applications). 
Global industry participation.
Interference/outage reporting mechanism (process 
for interference detection and mitigation).  
User advocacy (a means by which system users can 
be represented in all parts of the system planning 
and operation).

Presenter
Presentation Notes
The civil user community had expressed their desires for the GPS authorities to provide open and timely information for both users and equipment manufacturers.  It was determined that an information exchange forum would provide a means for system officials to routinely keep users updated as to the status of GPS policy, health of the system, modernization efforts, technical specifications ect.It was also concluded that the GPS authorities needed a way to gain user feedback (that is, feedback on adequacy of the signals provided for user needs, new applications, ect.).   Providers can put out signals all day long but without feedback on signal adequacy, it will never be known whether or not the provided signals meet the needs of system users. Also, signals are worthless without receivers.  Global industry participation is paramount to a system’s survival in an open global marketplace.  Information had to be provided in a timely manner allowing all industry around the world fair and equitable treatment for development of products. With the emerging dependency on PNT signals, the need for an effective Interference Detection and Mitigation (IDM) process became apparent.  There had to be an interference/outage reporting mechanism (that is, a process for users to report interference and an associated process with which GPS authorities could show they were being proactive with interference detection and mitigation).  Finally, it was clear that civil users had to be assured that there was someone in the system that was representing their needs, a user advocate, a means by which system users could be represented in all parts of the system planning and operation).



UNCLASSIFIED

Assignment of Civil Interface Duties

• 1986 – When GPS became a dual‐use (Military/Civil) system, 
DOD formed an MOU with DOT for GPS Civil Interface.  

• DOT assigned operational interface to U.S. Coast Guard for 
dissemination of GPS operational information

• Civil GPS Service Interface Committee (CGSIC) was formed.  
This is now a DOT RITA responsibility as liaison between 
world’s civil GPS users and U.S. GPS authorities 
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U.S. Space‐Based PNT 
Organization Structure

WHITE HOUSE

ADVISORY 
BOARD

Sponsor: NASA

NATIONAL
EXECUTIVE COMMITTEE
FOR SPACE-BASED PNT

Executive Steering Group
Co-Chairs: Defense, Transportation

NATIONAL 
COORDINATION OFFICE

Host: Commerce

GPS International 
Working Group

Chair: State

Engineering Forum

Co-Chairs: Defense, 
Transportation

Ad Hoc
Working Groups

Defense

Transportation

State

Interior

Agriculture

Commerce

Homeland Security

Joint Chiefs of Staff

NASA

http://pnt.gov/membership/#observers
http://pnt.gov/advisory/
http://pnt.gov/
http://pnt.gov/office/
http://pnt.gov/groups/#giwg
http://pnt.gov/groups/#npef
http://pnt.gov/membership/dod.shtml
http://pnt.gov/membership/dot.shtml
http://pnt.gov/membership/dos.shtml
http://pnt.gov/membership/doi.shtml
http://pnt.gov/membership/usda.shtml
http://pnt.gov/membership/doc.shtml
http://pnt.gov/membership/dhs.shtml
http://pnt.gov/membership/jcs.shtml
http://pnt.gov/membership/nasa.shtml


U.S. GPS Management Structure

GPS International 
Working Group 

(GIWG)

International Issues
State Department Lead

DOT PNT 
Executive 
Committee

DOD PNT 
Executive 
Committee

Defense Radionavigation Policy Civil Radionavigation Policy

Primary Information 
Exchange With Users

Civil GPS Service 
Interface Committee 

(CGSIC)

Geospatial
Working 
Group

PNT
Working 
Group

DHS Geospatial PNT 
Executive Committee
Co-Chairs: DHS (Preparedness)

& USCG (G-5PW)

National PNT Coordination Office
(Secretariat)

National Space-Based PNT 
Executive Committee

(DOD/DOT Co-Chair, DOS, DOC, DOI, DOA, DHS, JCS, NASA)

PNT Advisory Board (FACA) 
Sponsor: NASA

National PNT Engineering Forum   
(Co-Chair GPS Chief Engineer and FAA SAT NAV)

Information Dissemination Coordination Team 
(Co-Chair DOT Liaison to 50th Space/JNWC)

Presenter
Presentation Notes
This is a block diagram of the U.S. Management for GPS.  Circled in red are the areas where the Coast Guard and NAVCEN play a role. (the acronym “PNT” on this slide stands for Position, Navigation and Timing if you were not aware)A Brief HistoryThe National Spaced-Based PNT Executive Committee was created by the National Security Presidential Directive (NSPD-39) in December of 2004 to manage GPS as a dual-use system (one for military and one for civil users). http://www.fas.org/irp/offdocs/nspd/nspd-39.htm  Disestablished IGEBThe National PNT Committee is chaired jointly by DOT and DOD at the Deputy Secretary level. DOD is responsible for the military users and operates the system while DOT is responsible for representing the needs of the civil users.DHS’s participation is focused on the protection of GPS as a utility for national infrastructure.The DHS Geospatial PNT Executive Committee is Co-Chaired by the DHS Deputy Undersecretary for Preparedness and USCG G-5PW.  This is supported by two Working Groups.  The first is the Geospatial Working Group and the second is the PNT Working Group which is chaired by the USCG.  NAVCEN’s main role is the coordination and management of the Civil GPS Service Interface Committee (CGSIC).This is one of NAVCEN’s most important responsibilities and is part of DOT’s program to respond to the needs of civil GPS users, and to integrate GPS use into civil sector applications.  



CGSIC is the World‐Wide Forum Between Civil 
GPS Users and U.S. Government Service Providers

Civil GPS Service Interface Committee 
(CGSIC)

Chair, DOT/RITA

Deputy Chair 
CO, NAVCEN Advisory Board

•Aviation
•Land
•Marine
•Subcommittee
Chairs
•StateGeneral

Membership

Subcommittees
•International 
•Timing 
•U.S. States
•Surveying, Mapping 
and Geo-Sciences

Intl. Deputy Chair 

Presenter
Presentation Notes
Here is a more detailed look at the CGSIC.CGSIC is THE recognized world-wide forum for interaction between civil GPS users and the U.S. GPS authorities. The CGSIC Chair is the PNT Program Director at DOT’s Research and Innovation Technology Administration.  The CO of NAVCEN serves as the Deputy Chair. NAVCEN also is assigned administrative responsibility for the Committee as Executive Secretariat.  (Additional Info: NAVCEN’s responsibility is to determine GPS civil user needs and concerns,  and communicating them to DOD through DOT.  The CGSIC also has a Deputy Chair for International Affairs which,by charter, must be a person selected from the International community to serve in the position. Each subcommittee represents specific segments of the user base, and meets separately at various times of the year and in locations convenient to the members.) 



Civil Liaison
DOT Research and Innovative Technologies 
Agency assigned responsibility as PNT Lead for 
Civil GPS 

Civilian liaison positions were established 
throughout the GPS program to safeguard civil 
interests:

•GPS Directorate Liaison
•Civil liaison at U.S. Space Command
•U.S. Coast Guard Navigation Center 

Committee CO‐Chair
Executive Secretariat
Coast Guard liaison at 2SOPS

Presenter
Presentation Notes
To represents user issues, civil liaison positions have been established at the GPS Wing (the design and engineering center for GPS), the GPS Operations Center at 2SOPS (the Master Control Station), and U.S. Space Command (who oversees policy) and the Coast Guard.  CGSIC also represents civil users at meetings of GPS authorities.



NAVCEN Liaison to USAF GPSOC

• Attends Air Force Undergraduate Training for Space (5 wks)

• Provides the civil interface to GPS Operations Center.

• Works closely with DOD staff to monitor GPS satellite 
operations and maintenance to safeguard civil interests.

• Coordinate issue resolution between the GPS user and the 
DOD service providers.

• Supports civil users in resolving GPS outages by facilitating 
reports, coordinating findings, and disseminating results.

• Attends DOD Constellation Sustainment Assessment Team 
(CSAT) meetings to represent civil user input on GPS launch 
decisions.

Presenter
Presentation Notes
This is a more detailed breakdown of the responsibilities of NAVCEN’s billet at the GPS Operations Center.The NAVCEN Billet plays a key role in ensuring NAVCEN meets its Civil GPS responsibilities.To summarize it, the Chief’s main responsibility is to support NAVCEN’s role in GPS operations which mainly deals with civil concerns on GPS performance.One of the key functions which we use the liaison for on a regular basis is to facilitate GPS outage reports which NAVCEN receives from civil users.  In Addition, The NAVCEN liaison is also a working member of the DOD Constellation Sustainment Advisory Team (CSAT).  This team meets quarterly to discuss GPS constellation health and launch schedules which is also very important for NAVCEN to know.  



Outreach
Annual meeting co‐located with ION

Subcommittee Meetings:
•International Information Subcommittee (UK Chair)   

Annual European and Asia meetings

•Timing (BIPM Chair)
•Survey, Mapping and Geo‐sciences (NGS Chair)
•States and Local Government (FHWA Chair)

Two meetings annually in different cities around the country

Annual GPS Industry Partnership Day (LA AFB)

Conferences:
•Institute of Navigation (ION) GNSS Conference
•ION Joint Navigation Conference
•European Navigation Conference
•Munich Satellite Navigation Conference

Presenter
Presentation Notes
To accomplish the goals of its Charter,  CGSIC conducts a many-faceted outreach program.We meet annually, co-located with the Institute of Navigation conference.  The meeting consists of a day-long Plenary meeting followed by a day of subcommittee meetings.The committee is Chaired by the U.S. Department of Transportation Research and Innovative Technologies Agency. The first Deputy Chair is the Commanding Officer of the U.S. Coast Guard Navigation Center (NAVCEN).  The Commanding Officer of NAVCEN is supported by an Executive Secretariat (me), manages the Committee, maintains membership roles, coordinates Committee meetings, represents the Committee Chair at GPS related meetings, and coordinates responses to submitted issues. The second Deputy Chair is the Deputy Chair for International Affairs and by charter is a non-U.S. representative appointed by the Chair with the approval of the Executive Panel.  The International Information Subcommittee has co-chairs from Europe, Asia, and Australia.  International Information Subcommittee meetings are held annually in Europe and Asia in conjunction with other major navigation conferencesThe Executive Panel of CGSIC consists of the Chair, Deputy Chairs, Subcommittee Chairs, and an Advisory Board made up of representatives from three modal areas: Aviation - a representative designated by the Federal Aviation Administration to address aviation issues, Land - a representative designated by the Federal Highway Administration to focus on land, reference station, and timing issues, and Marine - a representative designated by the U. S. Coast Guard to address maritime issuesThe Advisory Board also includes representatives from the State Department, and the GPS Industry CouncilThrough this outreach the U.S. GPS authorities keep the world’s users and industry aware of the policy and modernization efforts surrounding the GPS NAVSTAR constellation. 



UNCLASSIFIED

Civil GPS Representation
NAVCEN provides for civil representation and advocates for civil 
use of GPS at government meetings:

• GPS Constellation Sustainment and Assessment Team (CSAT)

• GPS Interagency Forum for Operational Requirements (IFOR)

• Civil GPS Program Management Review (PMR)
• National PNT Engineering Forum (NPEF)

• DOS  GPS International  Working Group (GIWG)

• GPS Information Dissemination Coordination Team (IDCT) 

• United Nations International Committee on GNSS (UN‐ICG)

• DOT and DHS POS‐Nav and Extended POS‐Nav Committees

• GPS Joint Service Review

• Interface Control Working Group (ICWG)

Presenter
Presentation Notes
Navcen provides civil representation and advocacy  at a variety of committees and meetings integral to the operation  and modernization of the GPS constellation.We also provide maritime representation on an assortment of other PNT related committees.Certain conferences during the year are attended by many of the command and staff of the NAVCEN.NAVCEN personnel are often asked to present at these conferences or participate on panels representing the maritime or IDM communities.
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Information Flow

• Performance Standard and Interface Control Documents (ICD) 
provide technical information necessary to build equipment.

• IS‐GPS‐200 Navstar GPS Space Segment/Navigation User Interfaces
• IS‐GPS‐800 Navstar GPS Space Segment/User Segment L1C Interface
• IS‐GPS‐705 Navstar GPS Space Segment/User Segment L5 Interface
• ICD‐GPS‐060 GPS User Equipment (Phase III) Interface Control Document 

for the Precise Time and Interval (PTTI)

• ICD‐GPS‐240 details flow of operational information from 2SOPS to 
Triad.

• Triad operations centers disseminate information through a variety 
of web‐sites and notification methods

Presenter
Presentation Notes
Information flow to the world’s users of GPS is largely provided by Interface Control Documents published by the various entities of the GPS Program.  The GPS Info Analysis Team sits on the Interface Control Working Group (ICWG) for all these  publications including the Federal Radio-navigation Plan.
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GPS CIVIL NOTIFICATION

• The TRIAD uses working relationships with partners to disseminate 
operational information 

• NAVCEN has working relationships with
• Japan DGPS Center
• GLONASS Analysis Center
• Korea DGPS Center
• Canada: Nav Canada
• Trinity House, UK
• Australia Air Services
• Et al

• Information is shared when it indicates effect to systems operated 
by other countries or areas of responsibility held by these 
organizations.

Presenter
Presentation Notes
NAVCEN has developed working relationships with foreign partners to disseminate information.  As new providers of PNT signals come on-line, they will be added to this growing list of agencies that we work with on a day to day basis.



UNCLASSIFIED

GPS Civil Performance   

• The TRIAD uses DOD developed tools to predict GPS 
performance impacts due to planned changes to the satellite 
constellation status

• Enables prediction of  Dilution of Precision (DOP); measure of 
GPS user accuracy.

• High DOP triggers a coordinated regional user notification
• Notice to Mariners (NTM)

• Notice to Airman (NOTAM)

• CGSIC List Server Membership

Presenter
Presentation Notes
To help minimize the adverse impacts of GPS disruptions, the TRIAD provides advanced GPS mission planning services to civil users.  For example, when a GPS satellite is due for maintenance, GPSOC disseminates a Notice Advisory to NAVSTAR Users, also called a NANU.  Using Dept of Defense developed tools, the NAVCEN and FAA NOCC evaluate the GPS constellation change advertised by the NANU to determine what geographic area will be impacted and for how long.  For surface users, we do this by calculating the forecast Horizontal Dilution of Precision, which is a measure of surface user accuracy.If the DOP is forecast to be out of tolerance, the NAVCEN and FAA NOCC notify our requisite user communities via established notification processes.



The GPS Triad
Joint GPS User Support Service

USAF GPSOC
(military)

USCG NAVCEN
(surface)

FAA NOCC
(airspace)

FCC

JSC
PIRT USSTRATCOM

NORAD/NORTHCOM

NTIA

Patriot Watch Customer Base/Users

Presenter
Presentation Notes
The U.S. has developed a process for responding to the detection of a GPS interference event and coordination of a government response.   Depending on the event, this response may or may not involve law enforcement authorities.  Response to a domestic GPS interference event involves several operations centers for the collection of reports, analysis, and coordination of the IDM process.These are the partner agencies which assist with resolution of GPS interference.  We call this the GPS TRIAD. This TRIAD Consist of the Air Force GPS Operations Center, the Coast Guard Maritime Information Operations Center (MIOC), and the FAA National Operations Control Center (NOCC)Each member of the TRIAD has a specific focus as you can see. Add to this all the partner agencies involved in the mitigation processThe overall responsibility of the TRIAD is to coordinate and share information to resolve outages and ultimately mitigate GPS interference
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• 24/7 Operation:

• Web based Information 
Services

• Navigation Information 
Service (NIS)

• GPS Civil Interface

• Long Range Identification 
and Tracking (LRIT)

• DGPS Monitor & Control.

• LORAN Monitor & Control.

• Inland River Vessel 
Movement Center.

• Nationwide Automatic         
Information System (AIS).

Maritime Information Operations Center 
Responsibilities

Presenter
Presentation Notes
Besides having operational control of most of the Coast Guard’s navigational systems, the Coast Guard’s Maritime Information Operations Center fulfills a wide variety of missions including assignment as the U.S. government’s primary point of contact for the world’s non-aviation civil users of GPS.   The MIOC’s Navigation Information Service (or NIS) serves this function as GPS civil interface.



NAVCEN DAILY SYSTEMS BRIEF  GPS HDOP Prediction
16 AUG 2010  

UNCLASSIFIED

Presenter
Presentation Notes
To provide some additional context, this is a graphical representation of the predicted Horizontal Dilution of Precision, or HDOP the measure of surface user accuracy, for the 16th of August 2010.  You can see four regions that were predicted to experience elevated HDOP sometime during that 24 hour period.The overlay shows a closer view of one of the affected areas, the Hudson Bay in Canada.  The colors represent the predicted maximum (or worst) Horizontal Dilution of Position over the course of an entire day…
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H
D

O
P

HDOP Hudson Bay 16Aug2010

Presenter
Presentation Notes
Most of the time, the maximum HDOP is expected to occur for a relatively short period as shown in this timeline that corresponds to the graphic from the previous slide… in this case, the high HDOP lasted approximately 6 minutes.   The U.S. Air Force Second Space Operations Squadron (2SOPS) that operates GPS satellites tries to schedule maintenance so it will affect the fewest number of users so, often, users never see the event at all.



RAA2012-002: Boston Light Buoy, GPS Outage

GPS Performance Analysis

0000z - 2359z, 09 Jan 12



Analysis Overview / Assumptions

• Location of Incident:
– Boston Light Buoy

• Coordinates:
– Location N 42.2282° W 070.4171 °

• Date of Incident:
– 2000z, 09 Jan 12

• Number of Incidents:
– 1

• Mask Angle:
– Visibility Charts ‐ 0°
– Contour and Spike Charts ‐ 5°

• Caveats:
– None



Summary of Findings

• GPS Performance:
– Best‐4 PDOP at 2000z, 09 Jan 12 in AOI was less than 3
– Best‐4 Position Error at 2000z, 09 Jan 12 in AOI was less than 3 meters
– All In View PDOP at 2000z, 09 Jan 12 in AOI was less than 2
– All In View Position Error at 2000z, 09 Jan 12 in AOI was less than 2 meters

• Satellite Outages:
– No outages

• Solar and Geophysical Weather:
– Energetic Events: Nothing significant
– Proton Events: Nothing significant
– Space Environment Analysis: Nothing significant
– X‐Ray Flux: Nothing significant

• EMI/RFI
– No EMI/RFI events were observed at or near the locations in question.

• Other Analysis/Findings:
– No other factors were found indicating a possible cause for loss or degradation of the GPS signal over 

the requested area.



PDOP Max | Best 4 | Boston Light Buoy
0000z-2359z, 09 Jan 2012



Position Error Max (m) | Best 4 | Boston Light Buoy
0000z-2359z, 09 Jan 2012



PDOP/HDOP/Position Error Chart | Best-4 | Boston Light Buoy
0000z-2359z, 09 Jan 2012



PDOP Max | All In View | Boston Light Buoy 
0000z-2359z, 09 Jan 2012



Position Error Max (m) | All In View | Boston Light Buoy
0000z-2359z, 09 Jan 2012



PDOP/HDOP/Position Error Chart | All In View | Boston Light Buoy
0000z-2359z, 09 Jan 2012



Space Environment Analysis
09 Jan 2012





www.navcen.uscg.gov

Presenter
Presentation Notes
This slide is a screen capture of the Coast Guard Navigation Center’s website which serves as a portal through which GPS users can access all manner of information related to the GPS constellation.  GPS advisories, NANUs, constellation status messages, precise ephemeris data, broadcast GPS almanacs, as well as predicted GPS performance reports are available.  The Air Force GPS Operations Center produces 72 hour forecasts for dilution of position.  These forecasts can be reached by going to the Navigation Center website, clicking on Global Positioning System at the top of the left hand menu, then clicking on the GPS General Information link.  The link to GPS Performance Reports will take you to the GPS performance predictions developed by the GPS Operations Center.In addition to posting GPS information on our website for users to access, we actively distribute GPS advisories through the Civil GPS Service Interface Committee distribution list, which civil users, including government, commercial, and private, can join through our website.  A quick review of the more than 900 subscribers showed that individuals from Australia’s university and government communities are members of this service.  (including the Defence Science and Technology organization)In conclusion, we have taken the joint delegation’s goal of developing enhanced mechanisms for notification of GPS satellite operational changes and tailored our processes to improve service for all civil GPS users.
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