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Features
r 4.4-5.0GHz frequency band

I Long range secure communication

r Ou$ut adiustable between 5-1 000W

Lwide range of interlaces

r Digital transmission
, I Wide range of opiions

Advantages
I Completeflexibility
r 6000 frequency channels

I Veryfast linkset-uptime
f ECM resistant, EMI protected

I Bulkencryption
r High quality circuits

I SPACE AND BROADCAST DIVISION 
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M4or TACTRO P tem inal ele/'lenb

lntroduction
Marconl TACTBOP is a
containerised microwave radio
te ecomm!nication system.
Supporting up to 60 encrypted
two-way te ephone channels, it is
a point-to-point transmission
system for single hop paths
extendinQ to transhorizon
distances.

From audio input to audio
output, it is a complete
transmission system, with the
additional advantaqe of
possessing an exceptional y high
degree of operaiiona flexibility.

Permanent, semi-permanent, or
temporary links may be
established at the !seas sole
discretion. The system may be
redeployed very quickly for urgent
or emergency requirements
because it is transportable and
does not require buildings or
antennafoundations to bring it into
service. On site, the
environmentally-controlled
equipment shelters provide
weatherproof and permanent
accommodation for the rugged
digital radio, rnultip/ex, encryption
and other equipments.

TACTROP simplilies new rolte
deployment in the presence of
other electronic installations or
neiworks. Potential problems of
Electromagnetic lnterference
(EMl) are minimised because the
shelters are screened and lines
are fiitered. N,4oreoverthe radio
equipments are 'Frequency AOi e
which simplif ies trequency
p anning and permits very fast
integration with existing frequency
allocations in the area.

For overland transhorizon link
applications, the elimination of
intermediate relay repeaters
between the TACTBOP terminals

512
1424

1024
204n

A 32kb fs channe sampl ng
rate is recommended for the
maiority of genera purpose
app ications, and all mulli-hop
routes. For the more difiicLr t path
proliles or condilions, part cu arly
wilh 60 channe s capacity, a
l6kbit/s channel sampling rate is
advantageous. 120 channe s at
16kb ti s per chan nel is ieasible

sjmplifies systern securty. Wlth
iess sites to guard and maintain
than a traditional line of-sight
radio relay solution, manpower
and support requirements may be
significantly reduced. Radio
Silence is also easierto
rmplemeft.

TACTROP w I provide s milar
grades of service to high-qua ity
satellite or line-o{-sight systems
lor most of the time. Moreovea, the
built in encryption provides
transmission security resislant to
all known forms of computer
attack.

A though primarily intended for
military use, TACTROP wil also
satisfy many civil requlrerfents
where flexibility and a iast re ro!te
capability ior long distance trunk
links are of vital importance.

System
Characteristics
General
A termina comprises:

a transportable Equiprnent
She teri
a prime power Generating Set;
an Antenna sub-system.
The Equipment She/ter can be

fitted for either 15, 30 or 60
channels capacity, and
accommodates a Marconi
man!factured:
- microwave Radio Bearer

sub-system including T kW
transmitters and a sensitive
quadruple diversity (D4)
recerving system;

- time division mu tiplex (t.d.m)
sub system with associated ine
termination itemsand a
bit-by bit bulk encryption device
(MARCRYPMUX).
The Radio and Nlultiplex

sub-systems are discrete

arrangements and can be
accommodated in separate
shelters if required.

A typical Generating Set has
two diesel a ternators. These are
site rated at nominally l4-25kW
each depending on the
envrronment and the power
consumption of the Equipment
Shelter's air-hand ng plant.

The slandard TACTROP
Antenna sub-system has either
one or two Marcon R21004 5
metre diameter transportable
antennas.

Digital Transmission
TACTROP ls designed as a digita
transmission system io provide
traff c security through advanced
bulk encryption technology.
Moreover it prov des a
dependable service Lrnder the
almospheric constraints
associated with long range
transhor zon propagation. These
attributes are achieved by the
integrat on oi encrypt on
compatible de ta modulated
m!ltp ex wlh a fade resistant,
sp-.ctral y efficient, radio modem.

Delta Modulation Multiplexers
The Mult plex sub-system is
based on Marconi time d v sion
mu tiplexers conform ng to
EUROCO[,4 standards lor 15
channels. Using a Sylabically
Companded and Logicaly
Encoded (SCALE) form of delta
modu at on, superb speech quality
is prov ded.

The advantages of delta
modulated t d.m over pulse code
modulation (p.c.m)for ong radio
systems are thal the iormer will
- support a greater number of

high-qua ity channels in a given
bandwidth;

- maintain super or mu t plex and
crypto synchron sat on vo ce
inte lg b ty, and dataitelegraph
performance under bad
atmospheric condrt ons.

TACTROF w ll ma ntain voice
intelligibiiity at average lin k bil
error Tates worse lhan 3ol"
N,4oreover telegraph and dala etrct
rates are redLrced to 0 01% toran
average /ink error oi I %.

Traffic Data Stream
A primary delta mu 1 p exer
supports 15 channe s. The output
dataskeam rate s elher 256 or
5l2kbits depending on the user
selected channel san'tp ing rate lor
the system (16 or32kbiUs per
channe ). The \,4ARCRYPMUX
encrypt on equipment super
multiplexes up to four primary
m! t plexers to provide the
composite encrypted trafiic data
strearn nterlace with the radio
equipment.

Channel Traffic
Channe Rate Rate
Capacty (kbiUs) (kbivs)

256
512

l5 16
32

30 16
32

60 16
32



oPSK Radlo ilodulation
The Marconi H7450 radio
equipment incorporales an
advanced fade resistant
Quadrature Phase Shift Keying
(QPSK) modem.

OPSK willsupport double the
number of identical channels in
the same bandwidth as a binary
modulated system (2DPSK or
2FSK). The advantage obtained is
that either longer ranges, better
system implementation margins or
increased channel capacities will
be achieved tor equivalent
performance.

DualorSingle Antenna
Sub€yatem Altematives
TACTROP is arranged for
quadruple diversity (D4)
reception. The lour independent
diversity paths may be obtained
with either a Dualora Single
Antenna sub-system per terminal.
The Equipment Shelter radio
content remains identicalfor both
configurations.

Dual Antenna Connguration
Two antennas per terminal are
required to achieve transmission
reliability at the longer path
distances and highertralfic data
rates. Each of the R2100 dual-'
polarised antenna feedhorns are

con nected by two feeders to the
Equipment Shelter. The antenna
spacing is arranged to be 100
wavelengths nominal between
centres.

The user can select either a
2Fl2S (2 frcquency/z spacel o( a
1Fl2Sl2P 11 trcquency/z spaael2
polarisation) quadruple diversity
configuration by his choice of
frequency plan. The 1 F/2S|2P
configuration has the advantage ol
requiring only two lrequencies to
be allocated torthe entire two-way
system.

Slngle Antenna Corll lguradon
The R2100 antenna is modified
with a special dual-angle feedhorn

Iorthis option. Four feeders
con nect the leedhorn cluster to
the Equipment Shelter. The
diversity configuration is 2Al2F (2
Angld2 Frequency).

Maximum range is typically
some 6H07" ol that obtained
with a Dual antenna sub-system
(dependinq on the path terrain),
due to the different diversity
eff iciency. The maximum
recommended tratfic data rate is
1024kbit/s.

The Single Antenna sub-system
has the advantage of a reduc€d
terminal site area lor short-to-
medium range, low capacity,
applications. The concept also
lends itsellto highlytransportable
TACTROP system derivations.



Operational Range
Considerations
The transhorlzon range ln a g ven
geographlca areadepends arge y
on the path proiile between the
lwo termina s and the traffic data
rate.

For non-specif ic prediction
purposes t s assumed that the
siles and path rest on a theoret ca
smooth earth pro| e. The
performance crilerion s lo
achieve:

an average b t error rate (b e.r)
nol worse than lin l0 'ior
99 9% ol a hours of a typ ca
yeaT.

The Tangeimarg n curves shown
represent a genera predict on
modelcoverinq averaqe
condltions for a large part of lhe
world The thresho d b.e.r
assLJmes delta modu ated
mu tip ex s used. lr/any regions
willgive greater ranges thair
shown lor n'rost of the time,
particuLarly near coasta areas

When the termina s are sited on
high ground over ooking any
prom nent path obstrucl ons
siOnificant y lon{ler path d stances
wi be achieved forlhe same
peTiorTnance.

Long lerm predictions for
spec t c transhorizon paths hav,. to
be ca cu ated on an lndiv dua
bas s, Lrs ng the predictlon
melhods appropriate for I xed link

engrneering. ln this case a system
imp emenlation margin rnay be
ncLuded in lhe ca culations to
prov de an ncreased Pred ct on
conf dence cvei; ior TACTROP
ranges this can be n lhe order of
5 12dB on the average
predictlon mode. A TACTROP
prcd ciion program for a
micropTocessor can be pTepared
to aid ong-tern-r pred clion
ca culat ons.

Adiustable Transmit Power
The transm t output from
TACTROP s 1kW pov/er an'rP f ers
(H3742) ls continuously adjustable
in the range 5 1000W. Power
margins oan be oPtimised to take
nto account:
- d iferences between ong and

sho( paths;

- abnorma propagation per ods;
unlavourable termina slting;
camoullage osses;
mu t -term nal El,4

conslderat ons;
- E ectronic Counter Counter

Measures (ECCM)and Ant Jam
(A.l)procedi.rres;
system mplemenlatLon
correct ons.
When TACTROP is Llsed n an

emergency ine ol s tht ro e, ih-.
power amP f ers can be swiiched
olland by passed w th suitab c
eaLls. n ih s nstance. lhe transmlt
powcr wil be 250mW

Subscriber lnterface
Flexibility
Each of the I5 channe prifi'rary
muliip excr chan nels is I tted w th
a subscriber ne interlace to suit
the usels spec I c traffic
requ reinents The fo lolving
lnteriaces are availab e

Analogue Audio Boards
(a) 2 wirer4-w re with e ther E&N4

or r ng-down Taagneto
s qnal nq;

(b) 2-w rc on y wlth ethel
r ng down magneto or CB
alto extension s gna ling

Teleg.aph Sub-Multiplexer
Board
Mu t plexes Lrp 1o I5 teLegraph
channe s to the se ected Pr marY
multlp exer channel. Separate
boards, each interface up to lour
CCITT V24 c rcuit with the
sub-mu t plexer. Te egraph
speeds uplo lo0bit/s may be
processed.

Asynchronous Data goards
Lnterfaces lwo asynchronoLrs data
channe s of up to,1B00b t,s for
access to the primary mr-l t P exel

Synchronous Data Digital
Audio Boards
Prov des d g la access 10 t,ro
pr mary mLrltip exer channe s at
thc channe b t rate (16 or
32kb l, sl.

Telegraph Converter Unit
This independent unit prov des a

nc interiace between a tc eprinter
mach ne and the V24 input of the
Te egraph Sub-Mu t plexer Board.

Automatic Signalling
Capability
A Marconi Microprocessor
contro led eight channe A!10mat c
S gna ling llnit (ASU) s availalr e
ior con n ect on to the prirnary
ni!Ltip ex This provides the ink
ntcrface for the lo ow ng

sLrbscr ber types:
(a) LB Telephone lo LB

Te ephone
LLI Te ephone to LB Exchange
LB Exchange to LB Exchange
CB Telephone lo CB
Exchange
CB Exchange to CB Exchange
CB Hot L ne (So e User)
A!lo Exchange to Aulo
Exchange
CB Telephonc w th Loop
Disconnect D a iing lo Auto
Exchanqe

(b)
(c)

id)

(e)

{1)
(s)

(h)
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Transportation
A TACTFOP termina can be
transporied lo sit-. on two suitalb e
6 8 tonne f atbed vehic es which
are litted w th tovr'lng hooks. The
Eq! pment Shelter and ihe
Gcncrat ng Set each requ re one
vehic e and thc ilntennas are
towcd.

Th; tcrm nals can a so be
hclicopter lifted to s te

Ihe she tcrs are f lled with ISO
corn er fittings so that standard lStJ
conta ner lilting eqLriprllent can bc
Lrsed. l!4oreover rnanua y
operated conta fer it ng lacks arc
avaiable wh ch w enab e

eqLr Pments to be eas Y oadedl
uf oaded on sile w thoul the a d of
any other ift ng geal

A scnsitive tems n the
EqLr prncnt She ter are f! y shock
mounled 10 prov de the n-.cessary
protcct on for arduo!s
cross couftry transportat on.

She ters I tted with N4ob zers.
to ilrd oading,!n oad ng from a

C130 a rcraft, can be Prov ded

Deployment
A commLrr] cat on link can b,o

estab shed by a team oi three
Personnc n20 30 m nutes ol
arrva ol thc TAIiTHOP on site.
T,,!'o men are requircd to cTcct and
adlusL the antcnna wh st the other

man checks the equipment and
starts lhe []en-.ratinq Scl.

When iast dcp oyment s
req u red, the EqL.r pmenl sheter
and Generat ng Set may be elt on
the veh c cs

The az muth bearings of the
iar end s tes must be known to
w thin a 5" approximate y. The
antennas are eas y adlustab e and
an Antenna Operalors Unjt ls
provlded to ass st in the rap d
a lgnment procedure

As a !lencra r! e, the termina s
shoLr .J be ocaled wher,a the
antcrnir beams over ook thc I
respective hor rons

Frequency Agility
A comp el-. freq!ency change can
be accomp isned in 2 5 m nutes.
The trrnc dcpends on how lar the
new frcq!enc es are off the
ex sting frequenc es The lour
receiv-ors and lwo lransmltter
dr ves can be tuned n a tota of
I I 5 minuies wh stthepower
ampiiliers require approx mate y
I5 2 mifutes each.

It is poss ble to cornpiete y
chanqe thc nk freq!efcles
w thout a break n traii c

TACTRAP antenna in the staw.:d pasition
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The af/mplete troposphetic scatbt capability
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Typical TACTROP equipnent shelter layout including a 60 channet muttiptexer sub-system

Description
Equipment Shelter
Construction
The she/ter construcl on ts based
on an a umtn um framewotk with
a Lrmifrum-faced. foan't cored
sandwich paneis This resLJlts in a
lght blrt extreme y rigid
construction wh ch is arrangcd to
provide at least 60dB EMI
prolectiof. SO corner blocks are
ftted. All materials are iire and
corros on resistaft, and tnhibit
rfould growth.

The nom naldirnensions of a
standard channel Equipment
Shelter iitted w th both Radio afd
ML.r t p ex sub systen'rs are 4 5
metres ong, 2 44 metres wrde and
2 44 metres high. Fitments inc ude
air conditioners. main and
emergency ghting, EIM filter
vaull rnput panels a r fi ters,
worktop aJld stowage space

Other she ter d mens ons and
forms oi construction are avai/ab e
inc uding shelters des gned for
Nuclear Electromagnet c Pu se
(EMP) protected instal alions.

Power Distribution
Th-. Eq! prnellt ShelteT s powered
frorn a Generatinq Set bV a
3 phase 4 wire supp y at the
nat ona voltage and ffeq!ency
The Distributiof Systern
incorporates an EMI ow eakage
Power F ter. a matns circ! t
breaker. VAF metering, earth
leakage protect on (e.l p), and
circ!it breaker protected outlets.

f the EqLr prnent Shelter s also
intended to operale from an
unregu ated pLrblc ma ns s!pply
as well as from the Geferating
Set, a 2kVA Automatlc Voitage
Bequlator (AVF) and a transient
supprcssor can be provided as
options to leed voltage sensrtrve
len'rs. The shelter w then
operate with an input voltage
lolerance of -' 15% nomina . A
High/Low vo tage cL.tt.oll tr p s
also incorporated to protect tne
equipments from any extreme
voltage variations.

Radio-Bearer Sub-System
H7450
The Marconi H7450 is a quadruple

d vers ty 4 5GHz Tact ca
Tropospheric Scatter Rad o
Equiprnent lt fcorporates 1wo
transm tter !p convefters. four
frequency synthesisers, four ow
no se rece ver down conv-orters, a
predetection optima ratio recetver
comb ner and a digrta firodem for
traffrc EOW, and superv sory data
A separate leai et is avai able for
detais

H3742
The lvlarconi H3742 s a,1 5cHz
I kW Transpodab e Troposph-.r c
Scatter Transm tter Amp if er that
has an output power var ab e
bclween 5 and I000W. Two
H3742 amp rfrers are nstailed. n
separate lcaf et s ava able for
delails

RF Branching
A high po!,,'er circ!lator s l tled in
the output circu t of each H3742
Th s enab es one anlen na fe,oder
iand feedhorn porl)to be used lor
both lhe transmit and reccive
lunctions s mu taneous y The
other odhogona y polarrsed

feedhorn port is connected by a
seParate feeder to a r,ace ver The
method of branch ng provides
TACTROP s dlversity mode
i ex bi ty s nce il rernains the same
lat 2N2F 1Fl2slzP ard 2Si2F
coni gural ons and I contr bLJtes
[o the syslem s operat onal
frequcncy-changing f ex b ty.

Each transm tler fced-or a so
incl!des a tunable FF f ter to
provide transm tier spectrum
contro.

O! ck re ease waveguide
connecto s are L.rsed on the
externa f ex ble wavegu de
fceders. The wavcgu des are
pTessur sed during wet per ods to
preventthe ingress of moist!re.

Multiplex and Encryption
Sub-system
The I5 channe primary
rnullip exers and the
itlA RCRYP lV UX encryption unrt
are mounted in racks logeiher with
patch pane s and other /ine and
data stream items. Delails oi the
major /tems are available on
separale eallets.

f_ll[l
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Layout of equipnentin a large conkiner

The primary multiplexer channel
ends (togetherwilh those of the
ASU and Te egraph Converter
items- if fitted) are connected to
the equipment terminal blocks of a
Main Distribution Frame (MDF).
The MDF ine b ocks are
connected through filters to
10 pair couplers on the external
shelter wall.

Subscriber lines can be
arranged lor direct connection to
the 10-paircoup ers on the
Equipment Shelter. Alternatively
lndiv dual subscribers can be
connected to a free standing
Junction Box Assembly which can
be located at a nominal distance
from the Equipment Shelter.

EOw/Alarm Extension
The Equipment Shelter does not
require manning for normal
operation. However the
Engineerinq Order Wire and an

A arrn Summary are available for
extensron lnto the nearest manned
location, e.g. into a radar
operations cabin or into a
Headquarters complex. Typical
extended alarms are:

Urgent;
Non Urgent;
Power Failure;
Loss of Synchronlsation.

Generating Set
The two diese alternatorsare
accommodated in a skeleion
container toqether with a 500
gallon bu k fue storage tank. This
tank normally has sufficient
capacity ior 9-18 days continuous
running depending on the
equ pment load. The container has
ISO corner b ocks fitted.

The diese -alternator control
circuits are arranged for dual
mutual standby operation. lf the
set is also intended as a standbY'

for an incoming independent
mains supply, additional clrcuits
are included to give a standby{o-
ma ns configuration.

Alternative Generating Sets are
availab e inc uding skid or traler
rnounted vers ons fitted with
outdoor canoPies-

Antenna Sub-system
The MarconiR2l00ls a se f-
contained parabo ic antenna
mounted on its own integral
iwo-whee trailer. A separaie
eailet is available for deta s.

System Options
Modular Radio-Bearer and
Multiplex Sub-systems
The Fadio Bearerand Mu tip ex
sub-systems can be
accommodaled in separate
shelters. This arranqement

permits the mullip ex channels to
be located adjacent lo the
subscriber equipmenls to
minimise the length of the
subscriber wlre connections. The
radio can then be ocated where
there are propagation or vis b ity
advantages.

The additional siting flexibility
obtained is parucularly useful
where the terrain is mountainous
or where traffic is likelyto be
generated in urban areas.

interconnection may be by a
'down-the-hill' type of Link,

typica ly Fibre Optic Cables for
short distances, or line-of-sight
radio for maximum ilexibility. The
appropriate link equipment wou d
be lnstaled in the sheters.

A Multiplex Shelter can also be
used to accommodate atelePhone
exchange or a Communications
Centre (COMCEN) fac ity to
integ rate and disperse traffic for a
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Civil Systems
TACTROP is adaptab e to a arge
range of civil app rcatlons,
particu arly when the encrypl on
alld delta mu trp ex are substituted
with standard cvi mu tlp ex
accornmodated n rugged shock
mo!nted cabifets.

For Fl\,4 operation, the radto
d gital modem s replaced with an
ana ogue modem wh ch
incorporates an eff icief t threshold
extension demodL.r ator. Ranges in
excess of those shown on the
curves wi be obtained for
equiva ent channe capac ties

Alternat vely, one edition of the

H7450 has a G703 interface for
use w th a standard CClTT30
channel rnultip/exer. This system
is advantageous lor short to-
medium range app icat ons
requiring access lo a national PTT
digitalsystem

The24 2TGHzfrequency
band is a so available for civi (or
m tary) app lcations.

TACTFaP repeate t connectans with crypta palch- pancl optrcn

large comp ex, e.g. for a field torce
ora radar,EWsite.

The modu ar concepl perm ts
very long mu ti hop tropo radlo
systems lo be bu 1 up by the user
as the operationa requ remefts
demand. A so by locating
Multiplex Shelters only at ihose
repeaters where traific access is
required, ful y adaptable syslems
can be realsed with a m nirnum of
equ pment and manpower.

Adaptive Power Level
Control
Th s sub systern automat cally
adjusts the transmit power output

tothe opt mum va uelorthe far
end rcce vers. By minim sing
beam over shoot in times of good
radio propagation, the possib it es
ol unaLrthor sed reception and EMI
are reduced Moreover the ful
power outplrl is still availab e for
ECC\,4 purposes.

'Radio Silence' Control
Transm tler extefded control may
be inc uded to enab e lhe term nal
transmit power lo be sw tched off
quickly frorn a rernote pos tion,
e.g. as part of a site orolection
system against an Anti-Radiation
[,4iss]1,. (AR N/) threat



DataSummary
Radio-Bearer Sub-systgm
Fr€quency band: 4.,F5.0GH2.
R.F Channels:6000.
R.F Channel Spaclng: 100kHz.
ilinimum Transmlt Fec€ive
Spacing: 100MHz.
Felerence Standard: 1 oMHz
crystal oscillator.
Relersnce Frequency
Stabilitf 5x10-3 per day.
Power Amplilying Devlce:
Klystron.
Transmlt Output Power:
lF1000W (adjustable)
measured at Klystron.
Harmonic Suppresslon: Better
than -7OdB rolative to canier.
R.F Branching:
Transmit-receive duplexer
circulators with spectrum control
filters on each transminer
output.
Number ot Transmitl€ra: Two.
Number ol Recaivers: Four.
Fixed R.F Losses: 3dB nominal
including eiernal waveguide
leeders.
Itodulationr Quadrature Phase
Shn Keying (QPSK).
Rec€ption Arrangemsnt:
Quadruple diversity (IN) with
maximal ratio type predeteclion
combining.
Dlversity Conliguration:
(a) 2 Space/2 Frequency
(b) 4 Space/'l Frequency

(Space Polarisation)
(c) 2 Angle/2 Frequency (with

appropriate antenna
feedhom).

Servica Channels: Provided bY
built in Auxiliary Multiplexer,
giving:
1 - Digital EOW channel
2 - 16kbvs spare channels
EOw Access: Handset and
Loudspsaker on H7450
equipment. Extensions lor
remote operation and antenna
alignment functions.
Tratlic Capaqity: 256, 51 2,
'I 024 and 2o4akbit/s. Tralfic
rate is field convertible bY
changing filters.
Radlo lnterlace: EUROCOM.
(Altematively G703 for a CCITT
multiplexe. sub-system)

Multiplex Sub-syslem
ultiplex Type: Time division

multiplex (t.d.m) conforming to
EUROCOM standards and used
with MARCRYPMUX encryption
equipment.
A{ Conversion: Delta
modulation with 3-bit syllabic
companding io give34dB
dynamic range and retum loss
better lhan 1 6dB
(30H0O0kHz).
Channel lnpuUouFut
lmp€danc3: 6000.
Audlo Frequency Response:
+2, -6d8, 30(H00Hz and
30O(F340OHz.

=2d8, 60OHZ-3000H2.
lnput Lev€l:
(a) 2-wke, odBm
(b) 4-wire, -4dBm
Output Level: -4dBm.
Channel Signalling: ln-band
digital or separate channel.
(a) Magneto
(b) E and M
(c) CB Auto Extension
Telegraph: CCITT V24
(ffiV unbalanced, V28
levels).
Telegraph Rate: Up to 100
bauds.
Asynchronous Data: CCITT
v24.
Synchronous Data: CCITT
V24 (unbalanced) 1 6/32kbit/s.
Line lmp€danca: 1 30O
balanced and not referred to
ground.
Clock Folmat: NRZ.
Composits Outpui Rate:
256/5 1 2kbit/s per primary
multiplexer.
Number of lrultiplexers: 1 or 2
or4 depending on number of
channels the system is specified
for.
Crypto Type: MARCRYPMUX .
bit-by-bit bulk encryption.
crypto verslon:
(a) Single input/output lor 256,

512, 1024 or 2048kbit/s.
(b) Accepts and super-

multiplexes up to four 15
channel primary
multiplexers with bit rates ol
eiiher256 or 5l2kbivs (all
the same). The crypto
determines composite data
stream for traffic.

Crypto lnterface: EUBOCOM
Dt1.
Key variables: 2'* total.
Key variable Generation: BY a
separate Key Management Unit
and lransferred to
MARCRYPMUX by an optical
Fill Gun.

System Transmission
Characteristics
Synchronisation Loas:
Typicallywhen average BER is
worse lhan 107o.
Resynchronisation: Typically
when average BER is 37o or
better.
Bgsynchronlsation Time:
Typically200mS.
Radio Equipment
Transmission Delay: Typically
50 microseconds.
Calculated Blt Count lntegrity:
Better than 99.99'/" based on
lade rate of sHz.

Traffic lnterface
Traltic lntgrlac€ Cablqg:
1o-pair cables,20 metres long.
1 0 cables (typically) tor 60
channelsystem.
Tratllc Data Stream
Connectioo: With a Crypto
Patch Panel Assembly, tralfic
can be patched either to lhe
IocalMARCRYPMUX or out of
lhe Equipment Shelter for back-
lo-back repeater applications.
Group Drop/lnsert With a
Crypto Patch Panel Assembly,
256/512kbvs groups can be
extracted on a single link basis
at a repeater.

Environment
Working Tempe6ture: -30'C
to +50'C for all major electronic
equipments.
Humidity: 95"/. at 40'C.
Altltude: 3650 metres.
Alr-condltloners: Two 1 8500
BTU split-level units typical
(depending on location).
Equipment Shelter lnternal
Environment: Air-conditioning
ard shelter insulation are
designed to maintain intemal
temperature in the range
35-40rc, for an extemal
ambient ol +50rc.
Transmitter Cooling: The
klystron collector cooling air
(extraction) system is
independent ot the shelter
air-handling system.
Dust Protectlon: Air inlet
apertures are prolected by
filters.

Power
Supply Voltage:
380V/400V/4 1 5Vt 1 0%, 3
phase,4 wire.
Frequency: 47-€3H2.
Consumption: 14-25kW
(depending on equipment
content and capacity ol
air-conditioners) including
domestic and maintenance test
gear budgets-

Nominal Weights
Equipment Shelter

3.H.5tonnes
Generating Set

4-5 tonnes
Antenna

3.5tonnes

Additional Options
Automatic signalling units
Telegraph converter units
Automatic voltage regulalion
Signal level chart recorders
Adaptive power level control
Specialist modems
Navigational receivers
H.Fkansceivers
Crypto patch panel assembly
Repeater connection cables
TACTROP performance
prediction program
Vehicles
Shelter lifting iacks
l\4obilizers
l\ricrowave down-the-hill links
Ouad cabletaillinks
Fibre optic taillinks
Cabletrailer
Supervisory systems
Shelter f ire protection system
Workshop special-to-type test
equipment
Transportable base workshop
Field workshop
Equipment for training
Computer-based training
F.M/F.D.M transmission
PCM (CCITT) lVultiplex
Alternative antenna systems
Traff ic-rate conversion kits
Alternative shelter arrangements
Rack-mounted spare modules
Alternative HPA systems
2.4-2.7GHz version
Field telephone exchange
Field telephones.
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