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WRAP – more information

• www.altair.com
Brief information

• www.wrap.se
Detailed information

• https://wrap.se/radio-network-planning/download-video-
films/

View on-line videos on Military applications (and more)
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WRAP at central defence
spectrum management agency

• Coordination between national/international military and 
national/international civilian frequency utilisation

• Central management of frequency allocations, allotments 
and assignments for the national defence forces

• Distribution of coordinated frequency allocations, 
allotments and assignments to the air force, army, navy and 
other services

• Design of radio communication, electronic warfare and 
radar functions and facilities to achieve required 
capabilities for coverage, performance and electromagnetic 
protection.
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WRAP at regional and
service level

ARMY, AIR FORCE, NAVY

• Long-term planning of the frequency utilisation within the 
region/service

• Short-term planning of the frequency utilisation for 
missions, manoeuvres and large exercises

• Planning and design of radio communication, electronic 
warfare and radar functions and facilities to achieve 
required capabilities for coverage, performance and 
electromagnetic protection.
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WRAP at local and 
military unit level

Field users can connect to central 
servers, and run stand-alone

• Short-term frequency planning for missions

• Planning of radio communication, electronic warfare 
and radar units to achieve required capabilities for 
coverage, performance and electromagnetic 
protection.
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Summary: WRAP at central, regional
and  command unit level

• Central: Strategic, long-term spectrum management. 
Support in the design and procurement of new 
systems.

• Regional/Service: Strategic and tactical, long-term and 
short-term spectrum management within the 
region/service. Support in detailed planning and design 
of existing and new systems.

• Local/Unit: Tactical, short-term planning of frequency 
utilisation and unit deployments to support the current 
mission with the goal of achieving successful radio 
communications, EW and radar coverage.
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WRAP in a hierarchy

• WRAP supports the hierarchical process of military 
spectrum management through all levels.

• WRAP can be used at all levels, with efficient 
exchange of data between the levels and between 
WRAP systems operating at the same level.
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Radio systems typically used in the Army

• HF radio communication
- Short range tactical ground wave and sky wave
- Medium-long range strategic sky wave

• VHF/UHF radio communication
- Combat Net Radio 30-88 MHz
- Short-range personal radios
- Tactical data communication networks

• UHF links
• Microwave links
• Air defence radars
• Surveillance sensors
• Electronic warfare systems

WRAP supports all of these systems
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Radio systems typically used in the Air Force

• VHF/UHF radio communication
- 118-136 MHz, 225-400 MHz,  960-1215 MHz

• HF radio communication, ground-to-air/ground-to-
ground, sky wave

• Ground communication at air bases
• Distress systems: 121.5, 243, 406, 1646 MHz
• NDB, VOR, ILS, DME, MLS navigation systems
• Ground traffic control radars
• Air surveillance radars
• Airborne radars
• Electronic warfare systems

WRAP supports all of these systems
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Radio systems typically used in the Navy

• HF radio communication ship-to-shore/ship-to-ship, 
ground wave

• HF radio communication, ship-to-shore/ship-to-ship, sky 
wave

• VHF radio communication
• AIS navigation systems (160 MHz)
• VLF/LF navigation and communication systems
• Coast surveillance radars
• Ship-borne radars
• Electronic warfare systems

WRAP supports all of these systems
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Main Functions
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• Basic Package
• Coverage
• Interference
• Collocation Interference
• Radio Link Performance
• Spectrum View
• Frequency Assignment
• Traffic Capacity
• Radar Coverage
• Earth Station Coordination
• Satellite Network Coordination
• Coverage Comparison
• Broadcast
• Radio Network Management
• Point-to-Multipoint
• HF Planning
• Cost and Coverage Optimiser
• Aeronautical Interference
• Obstruction Manager
• Spectrum Allocation Manager
• Licensing and Coordination Manager
• Map Data Manager

Functions in red are recommended for 
full military spectrum management 
capabilities. All functions are included
in the Altair WRAP licence.



Configurations, general
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CLIENTS

WRAP can be 
configured as a 
single-user system

OR
as a client-server 
application in a 
larger organisation



Example of Defence-Type Client-Server Configuration
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HQ 
Spectrum
Server

2nd Organisation 
Spectrum
Server

Army
Server

Air Force
Server

Navy
Server

Database
replication
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WRAP Station Database

WRAPdB
WRAP Client

WRAP Client

WRAPdB, a comprehensive database for 
station and equipment characteristics

• Microsoft SQLLocalDB (only stand-
alone)

• Microsoft SQL-Server
• Any ODBC database (e.g. Oracle)
• Import from BRIFIC and other 

databases
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Station databases
WRAP handles several station databases:

• WRAPdB main database(s)
• National Frequency Register (civilian spectrum use)
• ITU BRIFIC
• SMIR
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SMADEF
(Spectrum Management Allied Data Exchange Format)
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• Import of SMADEF 
Assignment messages

• Connection to a National 
SMIR (Spectrum Management 
Information Repository)

• Search for Assignments in 
SMIR

• Assignments are
converted to WRAP 
Stations when added to 
project
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SFAF
(Spectrum Frequency Action Format, as used by 

US SPECTRUM XXI)
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• Import / Export of SFAF 
messages

• Extra pages to fill in 
SFAF specific data



Spectrum Allocation Manager
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• SAM provides functions for handling Allocations:
– ITU Regions 1, 2 and 3
– National allocations
– Military allocations
– Sub-bands
– Footnotes
– Referenced standards
– Utilisations

• Allotment generation
– Deterministic
– Random
– Considering existing 

allotments
– Import/Export from/to WRAP
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Allotments
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Generation of Allotments: The Process
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• In SAM (Spectrum Allocation Manager)

– Generate Total Pool of frequencies based on ITU Table of Frequency 
Allocations, national allocations and blocked allotments

– Export to file or save in WRAPdB for direct access by WRAP

• Make congestion check between Total Pool and existing 
assignments and allotments to be protected. Save Coordinated 
Allotment of free frequencies.

• Use Coordinated Allotment as top-level source allotment for 
dividing into specific Services Allotments as may be needed

• Further divide Services Allotments into Network Allotments, 
considering propagation conditions, link properties, network 
location and extent etc.



Units, nets and command structure handling
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Network Management
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Network Management
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• Support for symbols according to MIL-STD 2525B.



Coverage for CNR stations in air defence system
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CNR coverage, 3D
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Ground control station coverage to aircraft
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Point-to-point planning
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Quick and Advanced Frequency assignment
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HF Frequency management
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Use of Coverage Optimiser for Electronic Warfare
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Air surveillance radar coverage with jammers
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Coast station ground wave coverage
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Coast surveillance radar coverage
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Integration with monitoring systems
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ALL YOU NEED FOR SPECTRUM MANAGEMENT
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