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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.



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.



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.



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



Radio systems typically used in the Air Force

e 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

e Distress systems: 121.5, 243, 406, 1646 MHz

« NDB, VOR, ILS, DME, MLS navigation systems
 Ground traffic control radars

e Air surveillance radars

 Airborne radars

« Electronic warfare systems

WRAP supports all of these systems



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

AlS 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

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.

=
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Configurations, general

WRAP can be
configured as a
single-user system

OR

as a client-server
application in a
larger organisation

CLIENTS
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Example of Defence-Type Client-Server Configuration

Database o
HQ replication 2nd Organlsatlon
Spectrum Spectrum
Army Air Force Navy
Server Server Server

e an a

-

C I | ents WRAP 1781_Rev2021 13




WRAP Station Database

WRAPdB, a comprehensive database for
station and equipment characteristics

. Microsoft SQLLocalDB (only stand-
alone)

.- Microsoft SQL-Server

- Any ODBC database (e.g. Oracle)

1

© |—=[[ [O

WRAP Client

/

. Import from BRIFIC and other
databases

C—— //
© |—ll [0

WRAPdB

WRAP Client
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Station databases
WRAP handles several station databases:
-  WRAPdB main database(s)
- National Frequency Register (civilian spectrum use)

- ITU BRIFIC
- SMIR

-4 Spectrum.WPR:1 - Proj M[ulpi}| 5 Spectrum.WPR:2 - [ofx]
File Edit ‘iew Settings Egquipment Station Group  MNetwork  Terrain Profile File Edit ‘Wiew Settings Calculation/Search Area  Station
Traffic Map  Tools  Result  WRAP Licence  Window  Help Traffic Map  Tools  Window
alwl®|| 4] x| & Blal v = xelulse ezl -] sl BlEiE|Q Qo =802~ . (k]85 |w s =i
o[ = © WRAP DB Demo 4.5 Latitude | C..] T...[R] Remark [TT1=] j' o
—|| ®-@& BRIFIC fmtv 57,3261111 BT 770 0 Fragment: GEO6D \3‘
= - BRIFIC fxm 57,5930556 BT 602 0 Fragment: GEOGD l‘i& J/_.F-"'
E - BRIFIC GEO6D 57,6 BT 634 0 Fragment: GEO6D gi*"
&£ Stations 57,6 BT 658 0 Fragment: GEO6D (T e
2 ~# Query QStation gig Station Search Engine x|
= -4 Template Stations ]
] 57,5 i
1= -4 Circle Search 57's o Main | X callinto| p
2 " # Search Engine... 5;:5 I Name cancel |
¥ -1 Groups 57,6 [
~ | . ®-t2 Networks 57,6
-6 Satellite networks 576 | Tefeawensy T Axfrequency
#-C1 Equipment 57,6 | e P2
.29 Allotment 56,8 ¥ Area " Circle * Palygan
-8 BRIFIC Ifmf 56,8
=@ National Master Register gg'g
SR ;hlgtaptrizjlfscti  project 56,8 T Include typical stations
56,8 )
-6 Groups in Project 56.8 W Clssof Stafion [-]
.01 Networks in Project 55'4 BT - Broadcasting station, TV
-6 Satellite Networks in Proje 55:4 o Gt
&3 Templates in Project 55,4 [ECED*
#-E1 Results 55,4 Sl
-8 Calculations 33 LY | -
‘| | 21l | of
[ [ \ [ H°50'13,35" £ |X: 6063780,3 |Y: 851848,7 | Y
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SMADEF

(Spectrum Management Allied Data Exchange Format)

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

File Edit View Settings Equipment Station Group Network Terrain Profile Traffic Map Tools Result SMADEF  Window Help
i B HE ~ % Wi = EXm
4 M E M » Mt [ s0 | [0211105075u4.0000C |
0O ?EWRAPC'B Deme SERIAL STATIONID CONFIGID S.. Freq.. F.
= * FM mtrl USA:0:AS:1986-00021 STATION1 CONFIG MA 246,05
= * M°b'S'R;SLseNe’ df USA:0:A5:1986-00021 STATION CONFIGT MA 35645
* \’;;l:pw‘" -empty.m USA:0:AS:1986-00021 STATION1 CONFIGT MA 340,65
o US40 A% 1986-00021 STATION CONEIG1 MA 268
+-£53 Obsman
L FIA Search X z
+-ff National SMIR 4
| @ | £1E Local SMIR { man 19
M SMIR Search Engine... 13
k- 429 This Project [ Assignment Serial 9
4
[ Frequency | 220 | to ‘440 MHz 18
Osede [ ] g
155
L1
[Jarea @ cirde  ORing =
175
Centre position Lat: 0%00'00,007 N Long: 0°00'00,007 W 05
Radusfm] | | |25
b4
135
175
1
Al
14
TR B s o] L r]
TUR:AS:1983-00063  STATIONT CONFIGT Fa 3726
TUR::AS:1988-00062  STATION1 CONFIGT FA 2792
TUR:AS:1983-00061 STATION1 CONFIGT Fa 277
TUR:AS:1983-00060  STATIONT CONFIGT Fa 2511
TUR::AS:1988-00039  STATION1 CONFIGT FA 2773
< >
For Help, press F1 Total: 1325, Selected: 0 Guest
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SFAF

(Spectrum Frequency Action Format, as used by
US SPECTRUM XXI)

P

File Edit View Settings Equipment Station Group MNetwork Terrain Profile Traffic Map Tools Result SFAF SMADEF

Window Hala I

| Edit Station: Base Station 13 * E
i X &
4 M Main  Frequencies Tx Equipment Rx Equipment Cell Information SFAF Admin  SFAF Equipment
. |IIIpOI’t / EXpOI’t of SFAF o[98 o Csscatn T
| B -8
= § 010 Type of Action E 112, Fq Sep Criteria | 19,00
mesSages o og oo
g - 130, Time I:I 200. Agency 19,00
B 19,00
E g 140. Required Date 201. Unified Command l:l 19,00
& | - 141 Expiration Date 204, Command 15,00
- {H 19,00
‘? 142,
k‘? =2-g
= 15,00
144, Approval Autherity Indicator ~ i
i |:| 19,00

145. MUBRRegistration 0 |

18,00

. Review Date I:I 207. Operating Unit l:l 19,00

. .
o Extra pages to fill in
H 702, Control/Request Number |:| 707. PACOM | FMSC 15,00
[ 19,00
S FA F - f' d t 704, Type of Service . 716. Usage Code 1900
SPeECITIC dala
803, Requestor Data | |
805, Date Response Required l:l
Avbryt Hislp
£ >
For Help, press F1 Total: 16, Selected: 1 Guest |
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Spectrum Allocation Manager

e SAM provides functions for handling Allocations:
- ITU Regions 1, 2 and 3
- National allocations |
- Military allocations
— Sub-bands S, ) L, e —
- Footnotes
- Referenced standards
- Utilisations s

15,63 GHz 17,1 GHz 18,4 GHz 15,7 GHz 21,2 GHz 23,55 GHz 25,5 GHz 27,5 GHz 23,5 GHz 31,8 GHz

&6 GHz 71 GHz 7& GHz 81 GHz 86 GHz 32 GHz 100 GHz 105, 5 GHz 115,58 GHz 134 GHz

Asronautical radionavigation service .Mete orological aids service
Amateur service Meteorological-satellite service
lAmateur-sate]]ite service Mobile service

= Allotment generation = oo
- Deterministic

Earth exploration-satellite service Radiolocation service
Fixed service Radionavigation service

Fixed-satellite service Radionavigation-satellite service
Inter-zatellite service Space operation service
—_ R an d O m II\.—[ariu'me radionavigation service ISpace research service
Standard frequency and time signal-satellite service

- Considering existing 3
allotments

- Import/Export from/to WRAP

WRAP 1781_Rev2021 18



Allotments

Frequency Search Reszult
— Show Statistics
" Only free frequencies Total no of free frequencies: aF
€ Only occupied with €= tkaw [ [ Teatiell e off el (b e i feeldle cpmer (@
Edit Allotment
™ Only occupied with 3
Allotment Mame Im _UK
" Only marked frequenc
Owarer WRAR Uszer Cancel |
" Only blocked frequen fnd "
and uzage al baze ||TI art...
&+ All frequencies in ban ¥ | Dupler [ © Lowerband @ Upperband ¢ Don't care I:l—I
f [MHz] ID Export... |
f[MHz] | F[MHz] | Te[MHz] | Fs[MHz] | Channel | Comment | - .
: [0
230 335 935 830 1 L P”—ntl
List 890.2 935.2 935.2 890.2 2
. | Giraph | BI04 9354 934 B304 3 Ll Charnel |
2306 9356 9356 8306 4 - = ez ...
Frequency [MHz] 8908 9/s  9FE 8908 5 B Level | | Rerumbes chanmels. |
a9 936 936 891 [ i
891.2 9362 936.2 9.z 7
1502 0000 / 16020000 | 8914 9364 9364 8914 a
BILE  H3EE  936E 8916 g Cormment
oo /16 8918 9368 936.8 891.8 10
a9z 937 937 a9z 11
1506,0000 7 1606000 8322 93v.2 9372 8322 12 ;I
15080000 /1608, 0000 ”E““ : _b_l_“”" : mos e = Vel
e T - bl —~Walic
_I':_ _IE :" ampatioihiy aldicy
1512 0000 7 1612 000 Class of station B [T Max EIRF [dBw] Start date I
: - [0 Base station =
1514.0000 /161 4,000 O Coast station Clazz of emizsion | End dste I
15TR ANAM A 1R1R AN O Aeronautical station

i Uee marked frequencies

[0 Fixed station
[0 Radionavigation land station

[0 Radiclocation land station
1

- il

LI
__>|

—

Starttime | Endtime | LI l—
il

" Usge blocked frequencie

Area

Cormment
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Generation of Allotments: The Process
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.
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Units, nets and command structure handling

Networks_FF.wpr:2 - Map Window
Edit View Settings Tools Window

Gaao®

WA

150,00 E NS

=13 This Project
| - A | DY Iil Stations in Project
-'!'f f A Was A A i ¥ S8 33, i \ -3 Groups in Project

: : ' ' ' ..-£3 Sitesin Project
-3 Units in Project

-3 Brigade 11

=1-£3 Battalion 111

=-£3 Company 1111
E-63 Platoon 11111
,ﬁ, Stations
=3 Company 1111 HQ
,ﬁ, Stations
=~ Platoon 11112
. s ¥ . i B ,ﬁ, Stations
DivisionyI ISHEAE SN SR A [=-£7 Platoon 11113
oy W .} Stations
Batallion 111 HJQ

£
Battaion’113) '

(Bnigace i &

For Help, press F1 |Lat: 58°29'47,07° N |Long: 15°28'55,49"E  |X: 6485942,3 |v: 1480981,1 |2: 78  |Akermark [1:300000 |Guest
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Network Management

Edit Group

Wehicle 2.1

Portable 1

i\fehicle 21

Portable 1

“ehicle 1.34 \Porable 1 |
_\a’ehit\f’ehic\e 22

"

Vahicle 1|2y
L 1
“ehic/ah|

Battalion station
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Network Management

- Support for symbols according to MIL-STD 2525B.

- B+ | B L o .
AN Tgrp log o Palstop // \
A ) : '.f'll \\ Ostern:
Harnstave | W
! 1 Roudden’ [
Hoghy ! i , Ekan
ybrok £
% 1Y
. A naf. - S Ni
I ain I Stationsl Gmupsl Metworks  Symbal | sfors If . I & T oy Stinghairie
: N ¢ p d ijr!ja Sably Y
~ Symbal Type NI IS o : - ;
4 0 _ Cy - "t ,& = Ledberg § k.. A gy —
" Standard % MIL-STD-2525E Preview = Se LTS . ; AS p ],.- /T i
"y e R T % > "/ 4
a \E_p2 XL
~Eattle Dimension Affliation Command Level E.P1 WP 5 3 [
- o P v = - Y
" Air/Space * Frignd Baltalion/5quadron = it S Al P‘- S AN 4 o GO
E e B Tolefor: Nl
% Ground " Enemy o Malsglatt L
" Sea’Subsurface " Meutral ca® =) fﬁg I - - T
a tal < B ] 8
" SOF € Unknowr T - =T =\
St A4 . . - L s [
Skl \ v s i 4 - y
- rs@d (.' . -
WARLGRDTRKUNT =] 5 ) TGS T G 3o, {5
i 2 ston P3 e Rasag 5
MIL-5TD-2525B map symbals created by Thomas W kouat. n = = | ~ addop | r&ffka :?{sk i
wiwm mapsymbz. com = e ~=4Rak ,?; e Nﬂgfglw_. - e - . =
tam. mouatEimapsymbs. com 5]‘- esta i IF istady NN ““ il 5 "E J AN N N
: P gy’ 7 L Vikdpastaey 1 " erieRussed] Fioy N g
ntorp &/~ onevad” Frac ok -y Lo : ¢ . - ;qi g
=4 ' -I\Jr- T A .l ;'|arg “\ 1 ! T°'.'§5_°9"P. = =2 Terrberga,, a ;|
""" L I A B Gunnomp T, | g8 : J +Skeda AR
& psiipiel ‘I:_%uall'lsdh,g_' NN ) o Sy T 2 11 B
p s = g } F N 4 Sharel AW B eed X |2 ‘ r"‘J
bo) : Vi 2 L., Jilorp " ‘;l‘ﬁltly. o Héckerstad | )
ok | Avbm erkstHl Hige | Tollstad iymeisoy] - rsiad — et Nmagloed \ T o b 1
L = _ . L. i A | Bysater
P U SR N o "4 Y Jo i s
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Coverage for CNR stations in air defence system

mSAH Comsystems_20070926.wpr:2 - Map Window

"H“" Mw
Group;
UL‘&

\\.f'

. 1r’

170 s ‘.‘:.'_
BRI

hﬂ]ﬂa@wﬂﬁfﬁlﬂ » | ) Midosoft0...| [&] MicrosoftP... || _Com.. W SAM Coms. -- T’!t.ﬂﬂ'ﬁﬁl’,ﬁ.%‘%" 58
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CNR coverage, 3D

i SAM_Comsystems_20070926.wpr:2 - Map Window ;lilil
Edit View Settings Tools Window

QR QM &

For Help, press F1 [Lat: 27°41'19,57"N [Long: 30°5301,65"E |- - 7:43  [Hotand mild grasses and shrubs [1:400000 |Guest
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Ground control station coverage to aircraft

_':E‘ GroundControlStationCoverage.wpr:2 - Map Window

-
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Point-to-point planning
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Quick and Advanced Freguency assignment

Fregquency Assignment 3 ﬂ
Assign  Automatic Blocking  Allotment
I+ Show nets

Met | il Freq TuMHz] |

COMP1111 B35

BATIN

BRIG11

DI

COmMPI112

rrkdE11172 ﬂ

Freq Ta[tHz] | Status ﬂ Worst interfering stations:

B2 5 F11111 Commander I -2200 dBm

=] 1111 Commander SA. 237 dB

- - Wwiorst interfered stations: Network: Quick Freguency ﬁw Xl

g4.5 C1111 Commander

&5 =l 1111 Commander Allotment:  Brig3_test

Margin [dB]

BRIG11 1 1
BRIG12 1 1
BRIG13 1 1
BAT111 1 1
BAT112 1 1
BAT113 1 1
BAT121 1 1
BAT122 1 1
BAT123 1 1
RAT131 1 1 _.v_i

* Delete and Add ™ Add

Divide Allotment. .. i Abort
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HF Frequency management

Create Allotment x|

rBIDcking lists
ki frequency [MHz]: |2 Divide Allotment: Setup ] x|
Max frequency [MHz]: |17.933 Frequencies from allotment: ~ Adaptive HF. 2-12 MHz, Region 1, 3 kHz. checked Caloulation settings... |
Existing allotments
Channel separation [kHz]: Destination WRAF DB =l Consider
_ Allotment | Maone | Division | Brigade Allotment - Allotment |
Bandwidth ot allatment frequency (kb |ALE 01 B () 00 0 () HF 2-12 MHz, No BC
ALE 02 & (0} 0 0 Total Pool HF 2-30 MHz. _ |
. ALE 03 {0 00y 0 HFplan 2-12 MHz, 5kHz
Norof channels ALE 04 5 (1) 0(0) 0 3] | cens_Rumanien &
ALE 05 & (0 0 {0) 0 = =
| (Dot ALE 0§ 61(0) o) | Calculate propagating frequencies x|
— Channel arangement
d Name | Met Time [UT] Freguency

{* Polarisation independznt | | HF 1 Net 1 S I 3 I S
= altemated : HF 2 Met 1

_ New... Edit... | Calzu HF 3 Net 1
i - .

Co-channel band re-use . HF 4 Net 1 To I 24 I 7,02
i Interleaved band re-use Ste Met 1
" Interleaved polarsation independ ' Delete and Add Met 1 zet Frequencies IMLIF "I
" Add

I all frequendes shall propagate

Date | 2007-07-11

55N |1n
Ste =] dl |—"| QIndex (Je) IIII

Calculate,., | W Silent calculation Req Rel (LUF) [%] Ign

Ok Cancel |

WRAP 1781_Rev2021 29



Use of Coverage Optimiser for Electronic Warfare

::E‘Jamming_DF_Mc.taIa.wpr:?_ - Map Window
Edit View Settings Tools Window

Coverage Optimiser

For Help, press F1 lLat: 58°28'14,64° N |Long: 15°00'14,51°E  [¥: 6483317,9 [Y: 1453074,8 [Z: 114  [Bkermark |1:200000 |Guest
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Air surveillance radar coverage with jammers

“III_' RadarJamming.wpr:2 - Map Window
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L5 UAE_NavalStations_20070711.wpr:2 - Map Window
Edit View Settings Tools Window

Q@& &

2670000,00" M

File Edit View Settings

Coast station ground wave coverage

=10l %]

Eguipment Station Group MNetwork Terrain Profile TrafficMap Tools Result WRAP Licence Window Help

B[ % |@)|

Al X = Bl v !'I!&Iulwl\*ﬁ*lml@lolﬁlqlm | 5| | o

For Help, [Lat: 24°49'21,03°N  [Long: 54°54'12,30°E

#-{5) WRAP DB Station | | [ Longitude | Latitude |x |v | class
- BRIFIC fmtv 52°35'43,50°E 24%19'22 50" N -— -— LR
BRIFIC fxm 51%36'41,22°E 24%18'59,34" N -— -— LR
@ BRIFIC [fmf 53°04'10,50"E 24°5304,50" N -— -— LR
@ FM mitrl 52°2425,61°E 24°39'58, GTN -— - X
f@ Flight obstructions 55°4719 73°E
[8 National Master Register
E-E2 This Project =
H [ T o SR P P B
< | L|J | | +
I [Total: 5, Selected: 1 v

P o
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Coast surveillance radar coverage

;E CoastalSurveillanceRadarExample.wpr:2 - Map Window

St o

For Help, press F1 [Lat: 12°0336,56" N [Long: 60°2412,74° W |- - 1:2100000 [Guest
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Integration with monitoring systems

g start_mti.wpr:2 - Map Window .
File BEdit Wiew Setfings Calculation/Search Area  Station/Group Traffic Map Tools Window

QQQ@J’?\-|N|O@-N 2
¢ il DA
fE M Stations/Frequency at Long

)
0 "
300 700

Monitoring Station StationID Request handiing |
D Bergvliet 1 ' Automatic
 Manual

" ]

<

™ Show Immediately
Req. Measure |Frequency Scan I

[ Time
I™ single measurement

Start IZODB-OG—IS o ]2:23:47:‘ Interval [s] | 5
Stop |zooa-os-15 = | 132347 =

Reguested results

™ Received Power

™ Bearing [ Field strength

I™ Occupancy " Bevation

™ Modulation index I Deviation

I Bandwidth [~ eds [T 26ds [T Beta | i

Description

Frequency Scan Analysis Request

[Lat: 58°39'36,12" N [Long: 14°50'31,21" E  [X: 6504524,3 [v: 14439248 [7: 89,0 |sjgar och dammar, Gppen yta [1:500000
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ALL YOU NEED FOR SPECTRUM MANAGEMENT
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