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Nielson Communications

● Company Established in 1974 Sturgeon Bay, WI
● Designed, Implemented, and Operated a 10 site, 85 channel 

800MHz trunked radio system
● Designed, Implemented, and Maintain various Public Safety E911 

Communications Systems
● Designed, Implemented and Maintain various Utility SCADA 

communications systems
● Active in Spectrum Acquisition – Currently own over 600 channels 

of 931 licensed spectrum
● Design and Implement Shipboard Communications and Navigation 

Systems-Including Integrated Bridge Systems
● In January 2011, installed and now operating a three-site TETRA 

Pilot in Northeast Wisconsin.



Why Pilot a TETRA System?



Why Pilot TETRA?

● Nielson Communications currently operates a multi-
site, narrow-banded LTR system in NE and NC 
Wisconsin. It works well, but what is next down the 
road, with a robust feature set that a Professional 
(Land) Mobile Radio (PMR) can afford to operate?

● PMR features, such as AVL and multi-site 
communications, are difficult to integrate with analog 
technology.  Next-generation systems integrate these 
features at the ground level.

● Digital is a “hot” technology.  US Television recently 
converted from analog to digital, and people 
experienced high-definition television.  



Solving Business Problems

● TETRA radio terminals may communicate in Group or 
Individual calls.  Use the mode that makes sense.

● TETRA radios have GPS options, so that movements may 
be tracked, or emergency assistance may be coordinated.

● Dispatcher consoles may dynamically group radios 
together, for instant task-force communications.

● TETRA radios may interact with PSTN or PBX hardware, 
connecting resources who need to communicate. 

● TETRA mobile radios extend the range of the trunked radio 
system, providing most features to the last mile.



Solving Business Problems

● TETRA radios have man-down or lone-worker features to 
assist your worker performing daily tasks.

● TETRA radios in Direct Mode: create groups for localized 
task-force communications.

● SDS and other applications running on the radio allow 
form-based tasks to be easily displayed.

● Automated alarms, and SCADA type telemetry, may be 
integrated into TETRA for conveyance of alarm or 
statistical data.

● Infrastructure connected via standard TCP/IP networking. 



The Waiver



FCC Waiver

● On April 26, 2011 the FCC published an NPRM to modify 
FCC rules to allow TETRA implementation in the US 

● Ruling allows operation on 

450 – 470 MHz 817 – 824 MHz 862 – 869 MHz

● On Jan 1, 2013, all licenses under 500 MHz must be 
operating on 12.5 kHz equipment.

● FCC Waiver recognizes that a TETRA 25 kHz signal is 
really 4 time slots, each 6.25 kHz wide, thus each distinct 
communication is already narrowbanded and < 12.5 kHz

● TETRA requires a 25 kHz bandwidth – either a single 25 
kHz channel, or two adjacent 12.5 kHz frequencies



Green Bay Pilot

Green Bay, Wisconsin



Pilot – Base Station

● Campus IP environment from Rohde & Schwarz of 
Germany.

● 2 Carriers (8 TETRA channels) in DePere, and 1 
carrier (4 TETRA channels) in Appleton and Oshkosh.

● Each carrier transmitting 50W before filter losses.  
Antennas are 10 dBd gain.  140W ERP at DEP and 
OSH, and 105W, but taller antennas, at APL.

● 3 Antennas per base station

● One antenna is TX.
● Two antennas allow for diversity reception.

● IP VPN allows base stations to communicate.



CampusIP Base Station

● Frequency Range: 
450 - 470 MHz

● Transmit Power: 48 dBm

● Sensitivity: -119 dBm
(w/o diversity, BER 4%)

● Receiver Diversity 

● 2 Carrier Power 
Consumption: 550W

● 23.6 x 35.8 x 23.6 inch



Pilot – Radio Terminals

● Radio terminals provide by Sepura plc, based in 
Cambridge, England.

● Desktop, Mobile, and Portable radio units involved 
with the test.  Desktop and mobiles can TX at 10W, 
and portables can TX at 1.8W.  

● Programmed with GPS devices for tracking and 
testing.  Also testing the man-down and emergency 
call features.

● Radios check themselves to ensure they are in range 
of a base station.  They will alert if out of range.



STP8000 Series

● Color Display with Back Light 
on, or Grayscale with BL off

● Direct Sunlight Viewing

● Data via SDS

● Micro SD Card capable

● Missed Event LED/soft key

● 3 sizes of Text

● Man Down Feature

● Integrated Bluetooth

● DMO Repeater

● SMA Antenna connector
1.8 Watts TX Power



SRG3900 Mobile GW/RPTR

● Gateway and Repeater 

● Performance Monitoring

● Dual, Single, or no display 
console

● Multiple Data Ports

● Common User Interface 
with portables

● E2E Encryption

● Line in/out audio
10W TX Power



Pilot Observations

● Analog vs. Digital ranges are surprisingly close!  
Where the TETRA signals fail or are garbled, Analog 
signals are similarly scratchy and hard to read.

● The base stations detect interference on the RX lines, 
and will generate alarms to alert system managers of 
a problem.  

● Radio interface easy to train and use.  Behaves 
similar to a cell phone, and Sepura radios are 
interface standardized along their product lines.  

● Amazingly clear audio quality.  Do not sound muffled 
or tinny.  Some people cannot tell if you are on a cell 
phone or landline.



TETRA Pilot Network
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Asterisk – VoIP Phone
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Pilot Asterisk System

Asterisk

1) Asterisk answers with IVR
2) User presses 1,2,3,4....
3) Asterisk connects devices

POTS



Pilot 
Coverage

Area in blue-green
is a prediction
model calculating
signals to -105 dBm.

Physical drives were
made with a 1/4 
wave antenna on a 
car's roof.

Summer season
with full leaves on
the trees.

5 mile and 10 mile
rings shown for 
each site.



Myths Dispelled



Myths about TETRA

● TETRA requires significant more infrastructure, and the power 
levels are too low.  Our pilot and studies show that TETRA does 
require some more infrastructure, and that the power level 
problem is offset by diversity receive features.  More on this later.

● TETRA equipment costs too much.  It is important to remember 
to compare apples to apples.  Comparing analog radio to 
TETRA; yes TETRA costs more.  Your comparison would be 
similar to comparing a sedan to an SUV.  TETRA features out of 
the box, along with potential enhancement options, are not 
comparable to standard analog radio.

Analog equipment cannot make individual calls, nor does it patch 
cleanly into VoIP Telephony systems.  Analog out of the box 
cannot perform gateway or repeater functions, either. 



Myths about TETRA

● TETRA will interfere with other radio services.  TETRA was 
designed with interference detection in mind, and protocols 
exist to alert support staff if interference is detected.  TETRA 
transmitters are configured to remain inside the 25 kHz 
bandwidth.

● TETRA signals don't transmit as far.  Our tests show that a 
50W TETRA signal performs about as well as a 100W 
Analog system on outbound, and a 10W TETRA mobile 
performs about as well as a 30W Analog mobile.

● TETRA is a new technology.  Don't trust it.  TETRA is new 
only to the US; European countries have had it for 10 – 15 
years, and their police, fire, and medical users use it daily.



Summary

● TETRA is a worldwide mature digital communications system with an 
incredible set of available features.  There are also many 
manufacturers of hardware and software – choose your solution!  
Choices allow for a very competitive procurement process.

● Tightly integrated features, such as AVL, Gateway and Repeater 
modes, and telephony are available.  Build a system with best in-
class components with reliability.

● Security features, such as encryption, are available.  The system 
may also reject a radio from attaching.

● Data features, such as SDS Messaging, SCADA, and custom 
applications are available.

● Because of diversity receive, TETRA radios may transmit with 
reduced power levels, yet offer nearly identical coverage to a much 
higher powered analog system.



Further Information

● Nielson Website: www.nielsoncom.com

● Tetra Blog: http://tetrausa.blogspot.com

● Email us: tetra@nielsoncom.com

Demo Days are available on request.  We 
would love to show you the TETRA network!

Thank you for letting us present our exciting 
TETRA experience with you!

http://www.nielsoncom.com/
http://tetrausa.blogspot.com/
mailto:tetra@nielsoncom.com
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