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RF Engineering DepartmentRF Engineering Department

RF Engineering Department Services:
•RF Spectrum Analysis

•RF Interference Mitigation of existing systems

•RF Site Surveys

•RF Analysis for new systems

•Point-to-Point Backhaul Link Design

•Licensed, Semi-Licensed, Unlicensed Frequencies

•Point-to-Multipoint Access Link Design

•Licensed, Semi-Licensed, Unlicensed Frequencies

•GPS Timing and Sync

•FCC and FAA Coordination & Licensing

•Radio & Antenna system design selection

•GE/MDS, Dragonwave, Exalt, Motorola, Cambium, Redline, Ubiquiti, Airspan, Proxim, Cal-Amp, Radwin, Ceragon, 
Harris-Stratix, Mikrotik, Freewave, Cisco, Radiowaves, Andrews, KP Performance, Katherin-Scala, Bluewave, Hyperlink

•Two Way Radio Network Design

•Motorola MotoTRBO

•Mesh Network Design

•Motorola MotoMesh, Ruckus Wireless, Ubiquiti

•MAS Network Design
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RF Engineering DepartmentRF Engineering Department

RF Engineering Department Design/Testing Equipment:
•Cognio Spectrum Analyzer

•Anritsu SpectrumMaster Analyzer

•Anritsu Coax SiteMaster

•EDX SignalPro Design Software Suite

•Pathloss Wireless Design Software

•Radio Mobile Software

•Cambium Link Planner

•Google Earth Pro

•CNUT

RF Engineering Department Qualifications:
•20+ Years of Industry Experience

•Anristu SiteMaster & SpectrumMaster Certified

•Transmission Line & Connector Certified (Coax & Waveguide)

•Low Voltage Certified
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RFI Engineering DepartmentRFI Engineering Department

RF Implementation Engineering Department Services:
•Power System Design & Integration

•AC/DC, Thermoelectric Generator, Generator, Solar, Battery Banks

•Mounting Hardware Design & Integration

•Towers (SST, Monopoles & Guyed)

•Communication Buildings (Non-Penetrating & Sidewall)

•Mobile (Vehicle, Rigs, Skid Structures, Customized Repeater Trailers and Security Camera Trailers)

•Solar Arrays

•Grounding Systems (Per Motorola R56 Standards)

•Tower Site

•Equipment 

•Lightning Protection

•Communication Enclosure Selection, Design & Layout

•NEMA, Communication Buildings & Communication Cabinets 

•Custom Fabricated Component Design

•Mounting Solutions, Mobile Solutions, Battery Boxes, Solar Array Stanchions, CMS-45, Communications & Security 
Trailers

•Engineering Design Documentation (CAD Format)

•Interconnection Design between RF Engineering and N etwork Engineering

•SCADA/RS232/RS485, Analog to Digital Conversion, Ethernet Integration, Coax & Waveguide Integration, Fiber
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RFI Engineering DepartmentRFI Engineering Department

RFI Engineering Department Design/Testing Equipment:
•Turbo CAD Pro 19

•Power Calculator

•Solar Calculator

•Fluke DTX-1800

•Anritsu OTDR

RFI Engineering Department Qualifications:
•30+ Years of Industry Experience

•Anristu SiteMaster Certified

•Transmission Line & Connector Certified (Coax & Waveguide)

•Low Voltage Certified

•CommTrain Tower Climbing and Rescue Certified

•EMF Certified

•Rigging & Lifting Certified
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Network Engineering DepartmentNetwork Engineering Department

Network Engineering Department Services:
•Network Design

•Switching Design (VLAN, Spanning Tree, Rapid Spanning Tree)

•Routing Design (BGP, EIGRP, OSPF, RIP, IPv4, IPv6, ISIS)

•MPLS Design (VRF, VRF-lite, VPLS)

•VoIP (sip, skinny)

•Security Design

•Firewalls (Fortinet, Sonicwall, Cisco, Juniper)

•VPN (IPSEC & SSL, Multi-site, Hub and Spoke, Dynamic Multipoint (DMVPN))

•Traffic Segmentation (VLAN, GRE Tunnels, AES Encryption Tunnels, MPLS)

•Traffic Filtering & Prioritization (Access-list, Dynamic Access list, NBAR, QoS)

•Authentication (RADIUS, TACACS, Local Database, BAM, Prizm, LDAP)

•Network Appliance Design & Integration

•Cisco, Brocade, Sixnet, Ruggedcom, Siemens, Phoenix Contact, Linksys, Dell, HP, Lenovo, IBM, Moore, Mikrotik, RMS, 
Last Mile Gear, APC, Drobo, Netgear, Zhone, Telco Systems, Adtran, Extreme Networks, Barracuda, Motorola, Black Box

•Software & Operating Systems

•Windows, Linux, HP-UX, Radiator, FreeRADIUS, Netmotion, Wireless Manager, Prizm, BAM, Nagios, Zenoss, Cacti, 
Mac OS, Intermapper, Cisco IOS, Android, Apple IOS, Debian, Fedora, Ubuntu, CentOS
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Network Engineering DepartmentNetwork Engineering Department

Network Engineering Department Design/Testing Equipment:
•Fluke DTX-1800

•Anritsu OTDR

•LANForge Fire & Ice

•IPERF

•Wireshark

•NetStumbler

•SNORT

Network Engineering Department Qualifications:
•70+ Years of Industry Experience

•MCP, MCSE, MCSA, CCNA, CCDA, CCNP, CCVP, FNCNE, FNCNA, CSSA, Network+, Linux+, A+, Low Voltage, 
Hurricane Electric IPv6 Certified Sage
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Testing & Commissioning Engineering DepartmentTesting & Commissioning Engineering Department

Testing & Commissioning Engineering Department Services:
•Compile Testing Parameters for Network

•Based upon Network Engineering and RF Engineering Design Specifications

•Custom-tailored to each and every network design

•Real-world throughput testing

•TCP/UDP Stateful Network Traffic Generation

•All tests performed per RFC 2544

•Design Installation Verification on All components

•Ensures all components were installed to manufacturer specifications

•Allows client opportunity to inspect installation 

•Training

•Provide training on installed system components to meet needs of client as required

•Ensures adequate support and knowledge of installed system components

•Compilation of Final Testing Results for Turnover d ocumentation

•Allows for easy reference to benchmark data as needed

•Ensures compliance to RFC 2544
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Testing & Commissioning Engineering DepartmentTesting & Commissioning Engineering Department

Testing & Commissioning Engineering Department Design/Testing 
Equipment:

•Fluke DTX-1800

•LANForge Fire & Ice

•IPERF

•Wireshark

•NetStumbler

•SNORT

Testing & Commissioning Engineering Department Qualifications:
•25+ Years of Industry Experience

•MCP, MCSE, MCSA, CCNA, CCDA, CCNP, CCVP, FNCNE, FNCNA, CSSA, Network+, A+, Low Voltage
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Professional ServicesProfessional Services

Cerento provides the following Professional Service s:

•P.E. Stamped Tower Wind loading reports in all 50 states

•P.E. Stamped Tower Structural Analysis and reporting in all 50 states

•P.E. Stamped Foundation Design

•P.E. Stamped Tower Design to TIA/EIA 222-G Standards

•Certified Geo Technical Analysis
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Field Services

Deploy
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Field Communications Experts Field Communications Experts –– DeployDeploy

Deploy
Field Operations Deploy through construction 
completion:

•Microwave Backhaul Construction

•WAN & LAN Installation

•Mobile Solutions for Drilling and Automation

•Power Systems

•Ground Systems

•Custom Fabrication

•Turnkey Tower Construction

•Tower Inspections per TIA/GIA 22-G Standards
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Field Services DepartmentField Services Department

Field Services Department Services:
Field Services has the following department classif ications:

•Lead Field Engineer – 5+ years of Industry Experience

•Field Engineer – 2-5 years of Industry Experience
•Field Technician – 0-2 years of Industry Experience

•Installations based upon Engineered Design Specific ations
•Deviations from Engineered Design Specifications require approval from Engineer of Record

•Maintenance & Operations of client networks
•Onsite Technicians daily or as required by client

•Onsite Inspection or Troubleshooting of Infrastruct ure
•Towers

•Power Systems

•Radio Systems

•Network Equipment & Cabling
•Video Surveillance Equipment

•SCADA

•Site Surveys 
•New/Existing Installations
•Expansion
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Field Services DepartmentField Services Department

Field Services Department Services:
•Documentation

•Work package for installation developed from Engineered Design

•Redlined installation drawings for final turnover package
•Rapid Response to Network Issues

•24 x 7 x 365 Oncall Personnel for response to network issues
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Field Services DepartmentField Services Department

Support/Troubleshooting Equipment:
•Anritsu Coax SiteMaster

•Cognio Spectrum Analyzer

•Fluke DTX-1800

•Fluke MicroMapper Pro

•Lineman’s Handset

•Excavation Equipment

•Anritsu OTDR

•Battery Load Tester

•Voltmeter/Ampmeter

•Aerial Lift/Bucket Truck

•Tone Generator

•Polaris UTV

Lead Field Engineer Qualifications:
•5+ Years of Industry Experience

•HSSE, Tower Climbing & Rescue, Rigging & Hoisting, First Aid/CPR, Ground Disturbance, Energy Isolation, Aerial Lift, 
Bucket Truck, Low Voltage Certified, Radio Configuration & Troubleshooting , EME/RF Awareness, Transmission Line 
Installation & Termination, Power System Installation & Troubleshooting, Path Alignment, Crew Supervisor 

•Ultrasonic Tester

•Guy Tension Meter

•Fluke DTX-1800

•Laser Measure



www.cerento.comwww.cerento.com

Maintenance & Operations

Manage
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Field Communications Experts Field Communications Experts -- ManageManage

Existing OC TowerExisting Central Tower

Existing Corona Repeater

Manage
Cerento offers M&O services for the following networks:

•ISP Networks

•Utilities Networks

•Telephone Networks

•Commercial Networks

•Private Networks

•Government Networks

•Oil & Gas Remote Asset Network

•Nomadic Networks (Trucks, Rigs, Trailers)
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Field Communications Experts Field Communications Experts -- ManageManage

Cerento’s M&O Service Offerings include:

•Dedicated M&O Engineer (s) 

•Customized Monitoring of Devices

•Remote Monitoring from our 24 x 7 x 365 Operations 
Center

•Monthly Network Performance Reporting

•Rapid Response Services, either onsite or remote for 
both Engineering and Field Services
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Maintenance & Operations Engineering DepartmentMaintenance & Operations Engineering Department

Maintenance & Operations Engineering Department Services:
•Network Monitoring (24 x 7 x 365)

•Utilizes Multiple Monitoring Systems/Protocols

•Alerting setup on a per-client, per-service basis for customized alerts

•Monthly Reporting (Utilization & Uptime)

•Generated and verified by M&O Staff

•Ensures design compliance

•Reporting sent monthly to client

•Day-to-Day Maintenance Support

•Centralized contact for reporting/resolution of network issues

•Ensures contact with client to assess network performance

•Schedules onsite work with client

•Recommendations for Network Expansion/upgrade

•Based on trends, recommendations made to expand the network where it is needed

•Forecasts issues and allows client to dictate action plan to proactively resolve before client is impacted

•Rapid Response to Network Issues

•Tailored to client needs

•Ensures maximum reliability of network
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Maintenance & Operations Engineering DepartmentMaintenance & Operations Engineering Department

Maintenance & Operations Engineering Department 
Support/Troubleshooting Equipment:

•Fluke DTX-1800

•LANForge Fire & Ice

•IPERF

•Wireshark

•NetStumbler

•SNORT

•Nagios/Zenoss/Cacti/Intermapper

•Prizm/Bam/Wireless Manager/Wireless Advisor

Maintenance & Operations Engineering Department Qualifications:
•75+ Years of Industry Experience

•MCP, MCSE, MCSA, CCNA, CCDA, CCNP, CCVP, FNCNE, FNCNA, CSSA, Network+, Linux+, A+, Low Voltage 
apprenticed/licensed, Hurricane Electric IPv6 Certified Sage
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Field Communications Experts Field Communications Experts -- ManageManage

Manage
Cerento currently monitors the following number of devices for 
our clients:

62

Power 
Systems

209524,239200195

Routers/
Switches

ServersSubscriber Module 
Radios

Access Point 
Radios

Backhaul
Radios
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Client A Client A –– Oil & GasOil & Gas

13

Power 
Systems

16

Routers/
Switches

1

Rigs

1

Workover 
Rigs

14341,1045131

Mobile 
Trucks

ServersSubscriber 
Module Radios

Access Point 
Radios

Backhaul
Radios

•Manages communications equipment on 13 Towers

•Manages radio equipment at 1,104 well sites, and growing

•Manages radio equipment installation, modification and removal on Rigs, Workover Rigs and Mobile Trucks

•Maintains and updates proactive monitoring system which includes 24x7x365 callouts to Cerento personnel

•Provides dispatch services for equipment repair and outages

•Coordinate refills of propane tanks at infrastructure tower sites

•Monthly M&O Report providing performance and utilization statistics is distributed to the client each month

•Management and warehousing of critical spare equipment

•Facilitate RMA and Warranty issues

1 Onsite Field Engineer & 1 Dedicated M&O Engineer supports and manages 
the following devices:
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Client B Client B -- GovernmentGovernment

1

Servers

4

Routers/
Switches

41261121

Power 
Systems

Subscriber Module 
Radios

Access Point 
Radios

Backhaul
Radios

•Manages communications equipment on 4 tower sites

•Manages radio equipment at 126 remote sites

•Manages radio equipment installation, modification and removal

•Maintains and updates proactive monitoring system which includes 24x7x365 callouts to Cerento personnel

•Provides dispatch services for equipment repair and outages

•Monthly M&O Report providing performance and utilization statistics is distributed to the client each month

•Facilitate RMA and Warranty issues

1 Dedicated M&O Engineer and Field Services Team supports and manages 
the following devices:
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Client C Client C -- ISPISP

45

Power 
Systems

178

Routers/
Switches

483,13596119

ServersSubscriber Module 
Radios

Access Point 
Radios

Backhaul
Radios

•Manages communications equipment on 50 tower sites

•Manages radio equipment at 3,135 remote sites

•Manages radio equipment installation, modification and removal

•Maintains and updates proactive monitoring system which includes 24x7x365 callouts to Cerento personnel

•Provides dispatch services for equipment repair and outages

•Monthly M&O Report providing performance and utilization statistics is distributed to the client each month

•Management and warehousing of critical spare equipment

•Facilitate RMA and Warranty issues

Team of Dedicated M&O Engineers and Field Services Team supports and 
manages the following devices:
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Project Portfolio

Design, Deploy & Manage
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Project A Project A –– ISP NetworkISP Network

•High Speed Network Design and Installation
•Coverage

•90% communications coverage of a 435 square mile area
•40 - 3.65GHz, 2.4GHz, 5.7GHz and 900Mhz Access Points
•Designed coverage for up to 3000 remote radios
•Currently installed 1500 remote radios
•Increases Network capacity by 700%

•Backhaul
• Multiple fully redundant backhaul rings with semi-second auto-failover
•16 communication towers
•16 wireless Licensed and Unlicensed Links

•Construction
•8 new tower sites

•Power
•Power system design and installation for each site to include solar and AC\DC power

•Ground System
•Ground system design and installation per Motorola R56 standards

•Enclosures
•Enclosure design and installation customized for each location

•Cerento has maintained this network from 2006 to da te
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Project B Project B –– Oil & GasOil & Gas

•“Field of the Future” Design and Installation
•95% communications coverage of asset
•11 communication towers (TEG, AC/DC)
•10 wireless 5.7GHz backhaul links
•29 2.4GHz AP’s
•11 900MHz AP’s
•Designed coverage for 1200 wellsites
•Communications to 9 Drilling Rigs
•Communications to 150 Trucks

•Mobile Design and Installation
•Injection Site and Mobile use of handhelds in field
•Installation of new Cisco routers
•Installation of Ruggedcom switches
•Installation and testing of handhelds at field locations

•Field Expansion Design and Installation
•Installation of a portable mast structure (CMS-45)  and Backhaul/Access Point
•Provide communications to a portion of the field that did not previously have adequate coverage
•To date 40 wellsites have been converted to new Access Point

•2-Way Radio System Design
•Designed coverage providing 100% coverage of the field and surrounding highways and towns

•Cerento has maintained this network from 2005 to da te
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Project C Project C –– Oil & GasOil & Gas

•Design and Installation of Mobile Field Area Networ k
•Design of Field Area Network (FAN) using the 3.65GHz frequency for vehicles and rigs

•Design and Installation completed, even with severe BLM footprint restrictions in place

•3 Infrastructure Towers

•2 Access Points

•1 Backhaul Link

•Installation of new Monopole tower

•Installation of new Solar Power array 

•Tied Telemetry communications at site into High-Speed backbone

•Designed and Installed Repeater Trailer – A mobile repeater trailer for field communication coverage

•Engineering Design of Solar Power Skid units
•Engineered Design System that included P.E. Stamped Structural Drawings, Shop Fabrication Drawings & Electrical 
Engineering Drawings

•Cerento has maintained this network from 2008 to da te
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Project D Project D –– Oil & GasOil & Gas

•Structural Analysis of Infrastructure Towers
•Full Onsite Inspection and P.E. Stamped Structural & Loading Analysis for existing towers

•Removal/Cleanup of Tower Antennas
•As a result of the Structural Analysis, un-used components were identified and removed from the tower

•New cable management installed from the tower to server room and tower grounding brought up to standards

•Field Area Network (FAN) Design for Mobile Vehicles
•Designed a FAN Network with access for mobile operators, which incorporated the addition of tower upgrades and the 
design and installation of new towers

•Tower Remove & Replace
•New Tower Site designed and installed to meet BLM permitting requirements

•New Tower provided better coverage for the existing field network

•Integrated existing communications and power equipment with new tower
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Project E Project E –– Oil & GasOil & Gas

•Pilot Project Design and Installation
•High-speed unlicensed microwave network with 3 backhaul links

•Designed and Installed a high-speed telemetry access network utilizing both MDS iNET-II and Motorola Canopy radios

•Designed and Installed new Infrastructure tower 

•Designed and Managed Installation of communication towers at 15 wellsites

•Designed and Installed onsite network monitoring system

•Designed and Installed communications equipment on 1 rig and 5 trucks

•Structural Analysis of Infrastructure Towers
•Conducted Structural Analysis of the 5 tower sites



www.cerento.comwww.cerento.com

Project F Project F –– Oil & GasOil & Gas

•Field Design and Installation (3 Phase Project)
•Phase I included designing and installing a new tower and leasing space on 3 existing towers

•3 unlicensed 5.7GHz backhaul links

•15 unlicensed 900MHz access points

•Cisco & Sixnet Switches

•APC Battery Backup

•Monitoring Server installed onsite

•Fortinet Firewalls installed onsite

•Phase II design and augmentation of network installed in Phase I

•Design and installation of equipment on 13 towers

•13 unlicensed 5.7GHz backhaul links

•37 unlicensed 900MHz and 2.4GHz access points

•Phase III design and augmentation of networks installed in Phases I & II

•Design and installation of equipment on 9 towers

•10 unlicensed 5.7GHz backhaul links

•8 unlicensed 900MHz and 2.4GHz access points

•Structural Analysis of Infrastructure Towers
•Conducted Structural Analysis of 8 towers

•Cerento has maintained this network from 2006 to da te
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Project G Project G –– Oil & GasOil & Gas

•Rapid Response
• Designed, Procured and Installed Communications equipment to assist with the building of critical communications 
during a disaster response in the Gulf of Mexico

•Provided onsite and remote Network Engineering support for 3 months 

•RF Study 
•Conducted onsite RF Survey of all of Trumbull County, Ohio

•Produced RF coverage maps for 450MHz, 900MHz, 2.4GHz, 5.2GHz, 5.4GHz and 5.8GHz frequencies

•Provided recommended RF equipment for maximum coverage using the fewest number of towers


