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What is GNSS??

Global Navigation Satellite System
• There are different independent satellite based 

navigation systems 
– GPS United States

• Developed primary for the military
– GLONASS Russia

• Developed to compete with the US 
– GALILEO European Union

• Developed to be independent of the US and 
some compete in the Space industry

– BEIDOU2 China
• Beidou is regional but..
• Compass (Global solution) 
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GNSS in tough conditions
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GPS What is the Future

• L2C  is referred to as the 2 nd Civilian Frequency
– Stronger then L2P allowing for positioning inside 

of buildings.  (Not RTK Acc)
– Easier to track than encrypted P2 code
– Less precise than P2 code

• L5 will be the 3 rd Civilian Frequency
– New additional code on another frequency
– Allows additional combinations of frequencies to 

solve ambiguities
• More reliable in high Ionosphere 
• Longer baselines
• Quicker solving ambiguities
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Benefits of L1C

• Modernized L1C Civil signal
– Higher precision
– It will have twice the 

minimum C/A signal power.
– The longer codes will 

eliminate cross-satellite 
correlation interference and 
reduce effect of narrowband 
interference

– Higher interference 
protection.  The increase 
signal bandwidth (code 
clock rate) will add 
interference protection and 
have less code noise.
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Third Civil Signal L5

• Benefits of L5
– Improves Signal Structure for 

enhanced performance
• Higher power (154.9 dBW )
• Wider bandwidth
• Begins on the IIF Sats
• 3rd frequency will enable 

better Ionosphere 
corrections
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L2C, L5 and L1C Benefits

• New Signals offer several 
benefits
– Stronger power on all 

signals
– Better signal acquisition
– Newer codes will lead to 

better accuracy and less 
multipath

– More frequencies will 
provide wider lane 
combinations for 
ionosphere measurements 
and faster RTK initialization 
longer baselines
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Satellite Coverage
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Machine Control 
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GLONASS modernization benefit users

• Improved pseudo range quality 
has led to much better 
measurement and positioning 
with GLONASS

• Longer lifetime satellites has 
increased availability

• Customer expect more 
availability

–Currently only GPS and 
Glonass

• Sovereignty reasons
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Number of GNSS Satellites In-View over Time

Over 50 
GNSS 

satellites in 
view.
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Galileo
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BeiDou/Compass

• Běidǒu. The name literally means "Northern Dipper”
• China claims that they have over 90,000 users from 

emergency workers to fisherman
• Beta Interface document released Dec 2011 
• Currently the system is regional only with 

– 5 Compass GEO
– 5 Compass IGSO
– 3 Compass MEO

• Large plans for the System with 27 MEO Sats by 
2020
– July Aug two MEOs
– End of the year 6 total  MEO
Regional service to start this year.  
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Compass 2020
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Channels Needed over Time (All Signals)
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Number of L5 Satellites In View over Time 
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Channels Needed over Time (RTK Optimized)
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Benefits of Long Range
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Long Range Communications
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MAGNET 
™

| Field
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MAGNET 
™

| Topo
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MAGNET 
™

| Enterprise
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MAGNET 
™

| Asset Manager
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MAGNET 
™

| Chat & To-Do List
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MAGNET 
™

| Cloud Storage
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MAGNET 
™

| TopNEXT RTK
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Why is GNSS systems important

• Improved Accuracy in some cases
–Better code and phase measurements
–Better geometry
–Operation at longer baselines

• Improved Availability
–More satellites in view
–With 4 GNSS, users now have over 100 satellites

• Improved Reliability
–Receiver Autonomous Integrity Monitoring 
(RAIM), Fault Detection and Exclusion (FDE)
–Ambiguity resolution reliability
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