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REAL TIME GLOBAL WADGPS DATA COLLECTION
NETWORK

Studv to Investigate Techniques for the Real Time Transmission ofd
GPS Receiver Data to Network Control Centers

11/5/9s IGS N’etwork Systems Workshop -- Greg Piesirger; Dyco, Inc.



Princi~al Data Collection Techniques1

Today
●

●

Near
●

●

●

●

Global frame relay

Internet virtual private networks (VPN)

Very small aperture satellite terminal (VSAT)

Future
Low earth orbit (LEO) systems

Medium earth orbit (MEO) systems

High frequency broadband systems (K, and V-band)

“Internet in the sky” systems like Teledesic
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II

Redundancy, Reliability, and Network Design

Reliability

● The only practical method of obtaining network reliability isd
through redundancy.

c Implement

“ Implement

extra reference stations.

two separate NCCs to eliminate single point failures
from taking down the entire network.

Network Design

● Compress data to save bandwidth.

● Design robust WADGPS algorithms that will tolerate dropped
packets.

● Spend more on capital equipment if it will reduce monthly
transmission costs.

IGS \Te~vork Systems Workshop -- Greg Piesinger: Dyco, Inc.11/5198



Frame Relay Service

~~~m.erelay cost elements

● Local access charge

● Port charge

● Committed information rate (CIR)

Global frame relay

● Costs are higher than in U.S. and quality of service is lower.

“ Local tariffs and regulations vary widely from country to country.
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Internet Virtual Private Networks

“ A VPN is a secure communications channel, called a tunnel, across an
existing network that has an 1P infrastructure.

“ Internet VPNS allow the Internet to be used to exchange proprietary
data instead of more costly frame relay or leased lines.

● Large Internet VPNTproviders use private peering to avoid Internet
congestion at public network access points.

● The best Internet VPN performance will be obtained if all or most of
the remote locations a
network.

‘econnected to a major service provider’s
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VSAT’S

● VSATS use small 1 to 3 meter diameter antennas to implement two-
way communications through a geostationary satellite.

● Traditional users are point-of-sales applications and retail stores.
● Global monthly service costs can vary widely primarily due to landing‘J‘+)‘d right fees levied by the country in which the VSAT terminal is located.
● The use of large antennas lowers monthly bandwidth costs.
● Time division multiple access (TDMA) systems allow multiple remote

locations to share a common space segment channel bandwidth.
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Global Transmission Costs

“ Varies widely due to local regulations.

● New systems, alliances between providers, and changing international
regulations make it impossible to select the best specific

implementation today for service required six months from now.
‘bJ

‘Q

!A

● Accurate installation and service quotes are impossible to obtain until
you are ready to install a network.

● Final contract prices are often designated confidential by the service
providers.

IGS Network Systems Workshop -- Greg Piesirger: Dyco. Inc.



Representative Monthly Frame Relay Service Costs

Within the U.S.

● 56K local access - S1OOto S400

● 56K pOIt - s200

● 32K CIR - S40fa>
‘*J

A

U.S. to Europe (Infonet)

c 64K local access (50 mile line) - S1,500 in Germany

“ 64K pOIt & 16K CIR - S2,600

U.S. to Asia (Infonet)

● Local access - ?

“ 6’4Kport& 16K CR -S’4,400

11/5/98 IGS Network Systems Workshop -- Greg Piesinger; Dyco. Inc.
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Representative Monthly VSAT Service Costs

Point-of-sale within the U.S.

“ Equipment - S5000 per site

● Shared 256K bandwidth - S100 to S200 per site

‘J
‘A
3

U.S. to Europe (Orion)

● Equipment - S14,000 to s25,000 per site
● 128K bandwidth - S15,000 to S20,000

Regional TDMA (Interstate Electronics)

● Equipment - S40,000 per site

● Shared 128Kbandwidth -$7,000

● Landing rights - S200 to S1000per site
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Representative LEO Service CostsA

~r~d~lJ~4

● Equipment - S3000

● 2.4Kb/s - S3 per minute

Globalstar‘d’42%
● Ec@prnAent- S2,000

● 9.6Kb/s - S0.50 per minute

Orbcomm

● Equipment - S1,000

● $0.01 per byte

11/5198 IGS Network Systems Workshop -- Greg Piesinger: Dyco. Inc.
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●

●

●

●

●

Network Implementation
A

Establish network reliability goals.

Determine required WADGPS algorithm data collection rates,
latencies, and dropped packet tolerance.

Compress raw data if possible to save bandwidth.

Prepare a RFP for each region. and submit it to each ~otential service. -. L
provider.

Ask for service level agreements for the type of service being quoted.

Select provider based on cost and performance.
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