Downloaded from http://www.everyspec.com

MIL-STD-188-146

AREA SLHC/TCTS

AMSC N/A

DISTRIBUTION IS UNLIMITED




Downloaded from http://www.everyspec.com

DEPARTMENT OF DEFENSE

T ademinmsmmiaabae 1L amad Nawala s o om o Chamdaieda La.a

ilneer Upcrauc LiLvy anu er IUHIIQHLC LQLiLaliuarudy 1ur

Satellite Communications

MTH CTN 100 1A

NMlIL*"2IuU=100= 12V

1. This Military Standard is approved and mandatory for use by all Depart-
mante anmd Amnanriae AfF +ha Nanawrtmant nf Nafanca in arrnvAdanrs with +hn
IHciivo  any nyciivica LIIC Vo Qi viacite vl UTiCiiocy (X avLui udiive WL viiG

memorandum of the Office of the Under Secretary of Defense for Research and
Engineering, dated 16 August 1983. (See Appendix.)

comments (recommendations, additions, deietions) and any
pertinent data that may be useful in improving this document should be

addressed to:

Commander

ii



Downloaded from http://WWW.everyspec.com

MIL-STD-188-146
15 June 1988

1 Originally Military Standard 188 (MIL-STD-188) covered technical stan-

nd long-haul communications, but Jater evoived througn

2. The Defense Communications Agency (DCA) published DCA Circulars (DCACs)
promu ]Gat1na standards and engineering criteria applicable to the long-haul
D n S) and to the technical support of the

efense Communications System (DCS)
tiona (

1 Military Command System (NMCS).
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3. As a resu 0
military communications are now being published in a MIL-STD-188 series of
documents. The MIL-STD-188 series 1is subdivided into a MIL-STD-188-100

Lrn *omddmal amd Tame boeil  ;;ecan o 2 oo PR
10U LaciviCal daria 1ony=raul LUII"IIUHILd U 15,

ndards for tactical communications
ng or

ng common standards
a MIL-STD-D-188-200 series covering sta
eries coveri

ced
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t contains technical standards and design objectives for
hannel communications circuits that traverse both long-haul

tated otherwise. The standards

n

[

88 series. his document differs, however, in that it covers in more
detail those areas applicable to satellite communications.
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national standardization agreement STANAG 4232. When amendment, revision,

~or cancellation of this standard is proposed, which will modify the inter-

national agreement concerned, the preparing activity will take appropriate

*
ct 1 s, including

mental standardization offices, to change the agreement or make other

fo1)

ma b laia L3
on  unvougn n

appropriate accommodations.

iv -

PMEILT LISNE (31 MITI("B*SNSN MU TEIL It~ P4I110) ®°CIt1L71101e=¢01 0 tYN\VZ7Z 1 1.2 Y TI“H0 LI 1 1 ®°] 3B21R0°®#°"%N B RN IS LI LIM® 1111498 LI11



Paragraph

oW N

RO DN
L .
—

R DN
. .
W N —

pa—y

Downloaded from http://WWW.everyspec.com

CONTENTS
Title
Promuigation Sheet
Foreword
Identification of International
Standardization Agreement
SCOPE
Purpose
Application
Objectives
System standards and design objectives
REFERENCED DOCUMENTS
Government documents
Standards

Other Government documents and publications
Other publications

Ordar of nraceadence

Mo M eveutiiv e

DEFINITIONS

Definition of terms

Abbreviations and acronyms

iv

— d

HHs W W W W N DN

[S2TNN'S 2 BN S 5 ]



4.1.1
4.1.2
4.1.3
4.2
4.3
4.4

5.

5.1
5.1.1
5.1.1.1
5.1.1.2
5.1.1.3
5.1.2
5.1.2.1
5.1.2.2
5.1.2.3
5.2
5.2.1

5.2.2
5.2.2.1

Downloaded from http://www.everyspec.com

CONTENTS (Continued)

Ti+1a
L1 view

GENERAL REQUIREMENTS
Basic SATCOM system
Earth terminal

Satellite

System control
Radio regulations
NATO interoperability

General design requirements

DETAILED REQUIREMENTS
Interface to earth terminal
RF interface parameters
Input signal level
Impedance
IF interface parameters
Input signal level
Output signal level
Impedance
Earth terminal
Transmit power
UHF earth terminal
UHF transmitter

Vi

12
12
12
12
12
12
12
14
14
14
14
14
14
14



C.
r
.
[&
.
[N

oy OV >
. .

W NN
. L]
S w

.

w w w
.
—

w

(SIS 5] n
.«

.
R I
.

[ J—

[(S2NENN G IS |
)
w w w

.
"
©

.
.
B arY
.
(98]

S pow

U O >
.

p—

n
-
.

.

.

R T SN TR Y
. o

(O 2 I~ A VS AN

(2NN A TN & 3]

IS
L]
(@)}

3 Oy U

—

Downloaded from http://WWW.everyspec.com

-~
-
ct
e
(D

UHF receijver
H

Satellite
Power output
Station-keeping capabilities

Antenna poiarization
UHF
SHF
AAAAAAA o e\
ncy (tHr)
System control regquirements
Spacecraft control




Downloaded from http://www.everyspec.com

MIL-STD-188-146
15 June 1988
FIGURES
Number Title Page
i Basic SATCOM system 8
2 Basic earth terminal functional diagram 9
3 Interfaces to earth terminal , 13
APPENDIX
Tit+1la Pane
LI B VO Y 1\42\-
Memorandum from the Under Secretary of Defense for
acoarcrh and Fnaineerina 16 Auaguct 1983
MevLUl Vi R Rilyg Tiivesl 317 g VW M ygUe v 1owwv)y
Subject: Mandatory Use of Miiitary
Telecommunications Standards in the MIL-STD-188 Series 27 ,

viii

3




Downloaded from http://www.everyspec.com

MIL-STD-188-146
15 June 1988

1.1 Purpose. The purpose of this document is to promulgate technical and
Anminnanrina navmamatrare in tha farvm Af mandatnrv cvetam ctandarde and Aantinn_
< lyl ICTT 1Y par ailic vl 3 LRI LIS TUi Ul IMQRUALUI y 9Ll oLvQiivuar uos anu vpe vl
al design objectives that are considered necessary to ensure inter-
operability and promote compatibility and commonality among Satellite
fammiinicratinne (ATANM) ve +ame T+ ic alen +he nitrnnea nf +hic Anriimant +n
vt rsa v iviilo \Jnly\}ll} QJDDCIIIDQ 1L 1o QUilav LG PUIVUQC vi Liltl o UULUINTII W vyU
establish a level of performance for SATCOM systems considered necessary to
satisfy the requirements of a majority of users. The technical parameters
nramiilaatad hv +hic dariiment renrocant in general minimum 1intarnnerahilitv
Hl AW ALELV By ) U v UJ Wil Vg MW LUl - Al \.PI \-J\—IIU, LR 3\-!'\.| “ 1} UL LARA RN LR A ] \J’J\-l AW T b 0 \'J

to satisfy specific requirements.

It is not the purpose of this document to serve as a stand-alone,

comprehensive reference containing all requirements and technical details
required for the design of new equipment. Therefore, parameters for such
items as size and weight limitations, connectors, cable assemblies, or power
supplies are not contained in this document. Such parameters and other

re to be established, based on specific requirements, and

cu,. Ldotiu W

(o8

esign detail

(BCAL 12 al

should be carefully tailored in accordance with the policies of Department
of Defense (DOD) Directive (DODD) 4120.21.

w

It is also not the purpose of this document to inhibit advances in
communication technology. Such advances are facilitated by not specifying
the technology that should be used in the design and development of SATCOM
systems to meet the required standards.

This document is not intended to be an engineering textbook or a refer-
ence handbook for SATCOM systems. It 1is assumed that the users of this
document have a basic technical background in the design and engineering of
SATCOM systems.
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1.2 Application. This document applies to the design and development of
long-haul and tactical SATCOM systems. It does not consider the baseband

........ 2 CATANM ciomdm am dlaca aiaam  mALrAn [ VRPN
LUUIPU’R‘.‘IIL) UI d Jf‘\lbUll SY>LENl, ds LiiedE are LUVCICU uy u

addition, this standard is applicable, but not mandatory, for the upgrade of
existing facilities. Standards for parameters applicable to non-Government
rovided under published
tariffs are outside the scope of this standard. Additional standards for
longhaul and tactical systems appear in MIL-STD-188-100 and MIL-STD-188-200.

1.3 Objectives. The main objectives of this document are to ensure
interoperability between and among long-haul and tactical SATCOM systems

ar-

(2]
’!3

uirements; to p"nv1dn a degree of system
formance acceptable to a majority of users of SATCOM systems; and to achie

the necessary degree of interoperability, performance, and compatibi]ity in

the most economical way.

1.4 System standards and design objectives. The parameters and other
requirements specified in this document are mandatory system standards (see
Appendix) if the word "shall" is used in connection with the parameter value
or requirement under consideration. Non-mandatory design objectives are
indicated by parentheses after a standardized parameter value or by the word

"should" in connection with the parameter value or requirement under con-
sideration. For a definition of the terms "System Standard" and "Design
Objective," see Federal Standard 1037A (FED-STD-1037A).

11T LT Tille L e ———— L - - i oz v o= . & o~ RAITI OUIT'1IY o I MM IO 8are rrqaYni M)
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2. REFERENCED DOCUMENTS

2.1 Government documents.

2.1.1 Standards. Unless otherwise specified, the following standards of
the issue listed in that issue of the Department of Defense Index of Spé—
cifications and Standards (DODISS) specified in the solicitation form a part
of this standard to the extent specified herein.

FEDERAL

FED-STD-1037A Glossary of Telecommunications Terms
MILITARY

MIL-STD-188-200 System Design and Engineering

Standards for Tactical Communications

2.1.2 Other Government documents and publications. The following Govern-
ment documents and publications form a part of this standard to the extent

specified herein.

North Atlantic Treaty Organization (NATO) Standardization Agreements

(STANAG).
STANAG 4232 Digital Interoperability Between SHF
Tactical Satellite Communications
Terminals
3
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(Copies of specifications, standards, and publications required by contrac-
tors in connection with specific acquisition functions shall be obtained
from the contracting activity or as directed by the contracting officer.)

2.2 Other publications. The following document forms a part of this

standard to the extent specified herein. Unless otherwise specified, the
issue of the document, which is DOD adopted, shall be as those listed in the

e DODISS specified in the solicitation. The issues of the

A LR R V) CR RV LR L= R AT e )

U‘i

een adopted shall be as those in effect on the date

o

documents that‘have not
of the cited DODISS.

International Telecommunication Union (ITU), Radio Regulations

Telecommunication Union, Place des Nations, CH-1211 Geneva 20, Switzerland.)

(Copies of the above regulation may be purchased from the International

[14]

-« -~ - PP g | aw A
this standard and th

1 take precedence
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3.1 Definition of terms. Definitions of terms used in this
1. - 11 L - P | 2o < ren CcTMN 1A A
Shall De d5 sSpecitieu I FCU=J1U=1UJ3/A.
3.2 Abb iations and acronyms. The abbreviations and acronyms
O R A — e - - P R - R | - - LaTY e . a
LnisS aocument dre derinead ds 101 10WS .
dB - decibel(s)
dBc - dB, referred to carrier level
dBi - dB, referred to isotropic radiator
dBm - dB, referred to 1 mW
nra Nafanen NfAammiindrcrstramnne N~anc
voen - UTICHIOT Luiinngirivav iuily I“\BC |by
OCS - Defense Communications System
DoD - Department of Defense
nNNN - NON A+ vart+iua
[PAVR VRV = vuw LV Y B B o4 OO P I ) o9
DODISS - DOD Index of Specifications and Standards
EIRP - effective isotropically radiated power
FUF = avtvamaly hinh framiancy (2N AHY +a 2NN G2 )
Lt cALD Ging ) i Isll (] C\.,UCII\. \J‘J Uit vV [PAVAV) \JIIL/
FCC - Federal Communications Commission
GHz - gigahertz, (1 GHz = 1000 MHz)
Hz - hertz, (1 Hz = 1 cycle per second)
IF - intermediate frequency
ITU - International Telecommunications Union
JCS - Joint Chiefs of Staff
)= 1 @Y aleominde /Y 11 = 1TNANN 1=\
KH<L - Krionereves, (I KnZ = 1UUU NZ)
MCEB - Military Communications-Electronics Board
MHz - megahertz, (1 MHz = 1000 kHz)
mi - TT1iwatt(s) (1 mW = 1/1000 W)

nNo

- T™ . g oy G - b o~ R lalala TR .Y el el oV a &al I P\\N7rT™ 7N ™

1

Ll ah ot fTedal
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SATCOM
SHF
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~en

do8

STANAG
UHF

VSWR
W
WARC
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3. DEFINITIONS (Continued)

- North Atlantic Treaty Organization
- National Military Command System

- Nat+tdnanal Talarnmmimirat+dinne anAd TnfFavm

= nmawviviia i ISICLUNNNIMITIVLA L IUVIID dAltu Lt v

- radio frequency

- Satellite Communications

- cuner hianh fraanencv (2 GHz +n0 20 GHz)
super nign itrequency (S GRZ Lo SV &nZ)

- singie sideband

- ultra high frequency (300 MHz
. I | J AwTY v

- voitage standing wave ratio

- watt(s)

- Warld Adminis

~~I11C1 16 4 A

t

rative Radio Conference

o

(73

R
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4.1 Basic SATCOM system. The basic elements of a SATCOM system are
At mdind S 2 miiian 1 amaAd Aammatead AL bla Amiedle bAiams o blmn aadaAlTd~ R
agepitieud in I"lgUIC bodand CUNiIsIsL Ol Lilige edr il LCY‘IIIIHGI, Lile sdietirtiie, darndg
the system control elements.

A 1 Cavvdh +avminal ThAa haessa EirmAadtasAan ~E +haAa Anmdlh dAemsna s~ 4o

el Lar uvii LTIinItial « e yas i tUric L 1ol Ui Lic car Lil Lt”llllldl 1> LO

interface the user with the satellite. Figure 2 is a block diagram that
depicts a basic earth terminal consisting of transmitter, receiver, and
andtAanm a
Al LCliti Qe

4.1.2 Satellite. The satellite receives uplink signals, optionall
processes thes
retransmits these
terminals.
NOTE: The SATCOM transponder performance characteristics are not defined in
this document. However, the contribution of the transponder in areas such
as in-band phase and amplitude response, injection source stability, and,
phase noise, etc., must be budgeted, aiong with those of the ground elements

in order to provide the required total system performance.

4,1.3 System controi. Each SATCOM

co

M system shall provide a control segment
to ensure responsiveness to changing us

an er requirements, environmental and
stressed conditions, DOD doctrine, and ITU Radio Regulations. This control

cha
i 201Q

A ~r = -

Y] ‘\Ar\r‘ 12av s | ik A ad S~ 4o
ireu, var itou IIIGIIUGS and auiluliaviC  medrrs Lo

SYS +n
L<

S¥s
supervise all earth terminal accesses and satellite performance and initiate

control actions to react to abnormal or non-optimal conditions and.option-

11 avide as reaqu
i gviae, adas equ

ally allocate system resources.
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4.2 Radio requlations. The use of the frequency spectrum in SATCOM
systems 1is regulated by international agreements embodied in the Radio

Regulations, published by the General Secretariat of the I
Switzerland, and modified periodically by World Administrative Radio Confer-
ences (WARC). Th r

a
through Federal Government agencies, such as the National Telecommunications
and Information Agency (NTIA) and the Federal Communications Commis-

s
(JCS) and the Military Communications-Electronics Board (MCEB). Military
au

frequency planning, including joint functional frequency allocation tables,
is established as a joint action area under the MCEB.

The equipment design and the choice and performance of the equipment, as
well as the spectrum support, which includes both spectrum allocation power

limits and specific frequency assignments, must satisfy the provision of
these regulations. Adequate familiarity with these regulations is, there-

fore, required of

o

esigners and users of SATCOM equipment. Final approval
5' ) AL - L I Ry od bl od

of frequency bands, operating modes, and equipment characteristics within
the DOD rests with the MCEB.

Appendix J of MIL-STD-188-200 contains information based on the ITU
Radio Regulations concerning the classification and designation of emissions
and necessary bandwidths for radio transmission.

4.3 NATO interoperability. For interoperation with NATO member nations
the technical characteristics of SATCOM shall comply with the applicable
requirements of the current edition of STANAG 4232.

NOTE: STANAG 4232 defines the requirements for tactical satellite inter-
operability for super high frequency (SHF) systems.,

¢

10
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LI

systems shall meet the applicable requirements

STD-188-200.

11

SATCOM equipment subsystems and

i)

of Paragraph 5.1.2
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5.1 Interface to earth terminal. Figure 3 depicts the radio fre-
intermediate frequency (IF) interfaces for wuser signal

transmit RF interface (combiner) to produce full rated
1y radiated power (EIRP) from the earth term

the
effective isotropical na
for long-haul terminals and shall be a design ob

not exceed -8 dBm

CAwLT W o

for tactical termindls.

5.1.1.2 Qutput signal level. For SHF earth
the antenna output to the rec i b
to maintain the design system noise temperature when interfaced with a
device exhibiting a noise figure of 16 dB.

ive RF inter

m

5.1.1.3 Impedance. The RF interface ports shall be nominal 50 ohms,
unbalanced to ground. The voltage standing wave ratio (VSWR) shall not

exceed 1.25:1 f

5.1.2 IF interface parameters. All single or multichannel terminals
=

shall provide IF transmit and receive interface ports at 700 MHz or 70 MHz
or both. These interface ports shalil meet the requirements of 5.1.2.1
through 5.1.2.3.

—_—
~nNo
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UPCONVERTER- ‘
p
et COMBINER
Pp—
[
RF INTERFACE IF INTERFACE
(SEE 5.1.1) (SEE 5.1.2)
\
“
|  DIVIDER
y
DOWN -~ =t
CONVERTER |jeeeee————

DAB37A

FIGURE 3. Interfaces to earth terminal.

13
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5.1.2.2 Qutput signal level., The output signal level provided from the
P U L. -1 m e de ol e pu | 1" puT, g,
agownconverters sndili not exceead Tivu abli.

Tanm~and $A ~wniind Th 2L .
tajiiceu Lo yrourue. | elJ

5.2 Earth terminal.

5.2.1 Transmit power. The specific EIRP for each terminal is mission
dependent. The maximum EIRP, based upon the angle of elevation of the earth

imitad +tn the mayximum FIR ocified in Article
i\ W\ Un i S99 L 20 B B I ) Mt v I w i

all he <n
“a . LRl ] il " i AV} J'J\o i

f—
e

28 of the ITU Radio Regulations.

NOTE: ITU Radio Regulations place restrictions on the maximum transmitted

EIRP for frequencies greater than 1 GHz. These restrictions are imposed to
reduce interference between satellite and terrestrial systems.

5.2.2 UHF earth terminal. The UHF earth terminal sha

include the antenna, the transmitter, and the receiver; however, the trans-
mitter requirement may be waived for valid receive-only applications.

5.2.2.1 UHF transmitter. The UHF transmitter shall meet the requirements
of 5.2.2.1.1 through 5.2.2.1.7.
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5.2.2.1.1 UHF transmitter power controi. Means shall be provided to

control the earth terminal EIRP. Control of the EIRP shall be settable to
within an accuracy of 1 dB from minimum to maximum power. This requirement

is waived for small mobile platforms.

5.2.2.1.2 UHF phase linearity. when operated in a back-to-back configu-
ration through a transparent translator, the departure from linear phase of

the transmitter and receiver combination shall not exceed *+0.l radian over
80 percent of the 1-dB IF bandwidth.

5.2.2.1.3 Ultra high freguency (UHF) amplitude response. When operated
in a back-to-back configuration through a transparent translator, the
amplitude variation shall not exceed *0.4 dB over any 5-kHz bandwidth within
the 1-dB IF bandwidth and shall not exceed *1.0 dB over 80 percent of the
1-d8 IF bandwidth.

5.2.2.1.4 UHF transmit spectral purity. When operated in a back-to-back
configuration through a transparent translator, the total spurious content

of the carrier, including phase noise and discrete spurious signals, shall,
not exceed an envelope defined by the following points [single sideband

(SSB)].

dBc/Hz offset 10 Hz from carrier

A
|
~ o

QN o,
n

J

)

3

)

h

h

1

dBc/Hz offset 100 Hz from carrier

A
)

1 kKz from carrier
Hz to 10 MHz from carrier

A
| |
O 0o
O
Q Q
o o
O o0
o o~
I T
N N
o o
—H
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v wn
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5.2.2.1.5 UHF transmit extraneous outputs. The EIRP of extraneous or

spurious emissions, excluding harmonics or intermodulation products, shall
be at Tieast 60 dB beiow the rated normai EIRP. The ”IRP of any singie
harmonic of the fundamental shall be at least 60 dB below the normal EIRP of
the fundamental. )

5.2.2.1.6 UHF transmit intermodulation products. The third and higher

order intermodulation products resulting from two equal carriers simultane-
I O D B T | . R B N SR S I | mmde s A AD Ll men e m A isas
ous ity passing tnrougn the transmitter shall not exceed -20 dB when measured

2
relative to the total output power level (rated EIRP) of the two carriers.

This requirement is waived for single channel systems.

5.2.2.1.7 UHF transmit spectrum inversion. There shall be no inversion
of spectrum between any IF input and the antenna output. Frequency transla-

tion shall be accomplished without inverting the logic or signal sense of
the data stream.

§.2.2.2 UHMF receiver. The UHMF receiver shall mest the requirements of
5.2.2.2.1 through 5.2.2.2.5.

8.2.2.2.1 UHF phase linearity. See §.2.2.1.2

5.2.2.2.2 UHF amplitude response. See 5.2.2.1.3.

5.2.2.2.3 UHF receiver spectral purity. See 5.2.2.1.4.

—
(@)]
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5.2.2.2.4 UHF receiver spurious output. All spurious frequencies shall

be suppressed at least 80 dB below any desired signal response.

5.2.2.2.5 UHF receiver spectrum inversion. There shall be no inversion

of spectrum between the downlink antenna interface and any IF output.

Frequency translation shall be accomplished without inverting the logic or
signai sense of the data stream.
5.2.2.3 UHF antenna peclarization. The UHF antenna shall be right-hand

(ciockwise) circuiariy polarized except for antennas used in smail mobiie
1in

2z
platforms, which may use early polarized elements.

AMNTE - [agPR .
NUIC. ror dn

observer | e direction of propagation, the rotation
of the electric field vector in a stationary transverse plane is clockwise
for right-hand polarization. Similarl the rotation is counterclockwise

for left-hand polarization.

5.2.3 SHF earth terminal. The earth terminal shall be configured to

include the antenna, the transmitter, and the receiver; however, the trans-,
mitter requirement may be waived for valid receive-only application.

5.2.3.1 SHF transmitter. The SHF transmitter shall meet the requirements

-

of 5.2.3.1.1 through 5.2.3.1.8.

5.2.3.1.1 SHF transmit power control. Means shall be provided to control

the earth terminal EIRP. Control of the EIRP shall be settable to within an

accuracy of 1.C dB from minimum to maximum power.
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5.

N

.3.1.2 SHF transmit stabilit

'*<
n
(@)
-3
fu

Y S
and for a constant IF input Tevel, the EIRP shaii not vary more than +1.0 dB
rati

in any 24-hour period within the operating environment specified for the

equinment.
equibpment

5.2.3.1.3 SHF transmit phase linearity. The departure from 1i

11
the 70-MHz input shall not exceed +0.1 radian over

not exceed #).25 radian over 80 percent of the 1-dB IF

a
bandwidth. The departure from linearity at the 700-MHz input shall not
exceed #0.15 radian over the central 50 percent of the 1-dB IF bandwidth and

42 o <s f o WP, L £

ot exceed +0.4 radian over 80 percent of the 1-dB IF bandwidth.

Id

the 70-MHz input shall not exceed +1.0 dB at the central 20 MHz of a channel
and shall not exceed +2.0 dB over 80 percent of the 1-dB IF bandwidth. The
amplitude variation at the 700-MHz input shall not exceed +1.0 dB at the
central 50 percent of the 1-dB8 IF bandwidth and shall not exceed #2.0 dB
over 80 percent of the 1-dB IF bandwidth.

5.2.3.1.5 SHF transmit spectral purity. The total spuriocus content of

any transiated carrier, inciuding phase noise and discrete spurious signals,

u
shall not exceed an envelope defined by the following points (SSB).

<-60 dBc/Hz offset 10 Hz from carrier
<-75 dBc/Hz offset 100 Hz from carrier
<-95 dBc/Hz offset 1 kHz from carrier

<~110 dBc/Hz offset 10 kHz from carrier
<-120 dBc/Hz offset 100 kHz from carrier -
=13

X AV RNV 0L
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5.2.3.1.6 SHF transmit extraneous outputs. The EIRP of extraneous or
spurious emissions excluding harmonics or intermodulation products, shall be
at least 80 dB below the rated normal EIRP. The EIRP of any single harmonic

ot
EIRP of th

(1)

ow the normal

transmit intermodulation pr

to the total output power level of the two carriers.
OUTPUT - MAXIMUM
POWER LEVEL INTERMODULATION PRODUCT
Rated EIRP -14 dB
Rated EIRP -3 dB -19 dB
Rated EIRP -6 dB =25 dB

-dB decrease 1in rated EIRP the 1intermodulation

5.2.3.1.8 SHF transmit spectrum inversion. There shall be no inversion
of spectrum between any IF input and the antenna output. Frequency transla-
tion shall be accompiisned without inverting the iogic or signai sense of

the data stream.

19
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5.2.3.2 SHF receiver. The SHF receiver shall meet the requirements of
o
[

5.2.3.2.1 SHF receiver phase linearity. The departure from linearity at
delemn TN Milew miidomiide alealT cmd aemma pmd S e miimin hbla mmadoaa1 AN - - -
Lne su=indg UUQPUL sftal i 10L EKLCEU TU.I radiain Over une cenctrail <u NHL UT d
channel and shall not exceed +0.25 radian over 80 percent of the 1-dB IF
bandwidth. The departure from linearity at the 700-MHz output shall not
Aveanad AN IC waAdianm Amtme dlamn manmdianl £A cmicmmand L LbL- 1 40 YO L - A0 AL L _
CALCTU Tu. 10 Tauiarn uver uie CefiLrar ou percene 01 Lne 1-db Ir ddnawidin ana
shall not exceed +0.4 radian over 80 percent of the 1-dB IF bandwidth.

5 2 292 9 CH raralvawv amnlititda wacnANncA Th o amnlad+indan 1rang akaAn at

Vel o el sl ~rii IR A QWi 11 LUUT 1 COMUIIDT & [~ QP 1 1vuuc vair iavivii awv

the 70-MHz output shail not exceed +1 dB at the central 20 MHz of a channel
I

+
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and shall not exceed

o
'y
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Qo

D
1)
-3
-—de
oY)
ot
-
[@
3
[$Y)
ot |

centrai 50 percent of the 1-d8 IF band
percent of the 1-dB IF bandwidth.

5.2.3.2.3 SHF receiver spectral purity. The spectrai purity of any
translated carrier shall be defined in 5.2.3.1.5.

am it mredeama TL.

ious output. The sum total of spurious signal

c _... _-_._..
S pur

S
power measured at the 70-MHz or 700-MHz IF output shall be at least 20 dB
below the thermal noise power measured in the required operating bandwidth

2 2 2 A C
sl ed el ot 2N

TN _.-..-.....— ..... aimdea P SN h P (U . -men 1 2 L2 - PN

WIiLH HidA iUt blglldl Hitw vine 1OW T1I0 IS allipitiier. NO  Orlie prfIUU) blg”dl

shall be greater than an equivalent signal 10 dB below the noise level in
20
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low noise amplifier.

-

jow noise amplifier
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level, at the input to the
The SHF receive gain shall not

-

be met with multiple carriers being

at the
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interest
of spectrum between the downlink antenna
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the narrowest bandwidth of

maximum expected signal

ment specified for the equipment.

SHF receiver gain stability.

requirements of this paragraph shall
5.2.3.2.6

Frequency translation shall be accomplished without inverting the logic or

meet the requirements of

The SHF antenna shall

o

o)

(V]

u

The sidelobe pattern of the SHF

21

e > 48°

SHF antenna sidelobe levels.
1

G = 32 -25 log 0 o dgi, 1
G = 10 dBi

5.2.3.3.1
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D = antenna diameterY
\ expressed in the same units
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5.2.3.3.2 SHF antenna polarization. Earth terminal antennas shall be
right-hand (clockwise) circularly polarized for transmission, and left-hand
(counterciockwise) circulariy polarized for reception. (See note of
5.2.2.3.)
NOTE: Frequency reuse applications regquire that earth terminal antennas
shall be left-hand (counterclockwise) circularly polarized for transmission
and right-hand (clockwise) circularly polarized for reception.

5.2.3.3.3 SHF antenna axial ratio. The axial ratio shall be no greater

than 2.0 dB over the receive and transmit bands. . Frequency reuse plans
require improved axial ratios with a Design Objective of 0.5 dB.

5.2.4 EHF earth termminal. Requirements are not presently defined.

5.3 Satellite parameters. .

5.3 The EIRP

-4
-3
Q
3
[<1]

catellit
wU LTl

®

. R is mission dependent.

Satellite systems, however, shall be designed so that maximum EIRP from any
satellite shall not exceed the power density at the earth's surface spe-

ﬂﬂ
i
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5.3.2 Station-keeping capabilities. All geostationary satellites shall
have the capability of maintaining their position within the tolerance

Actahl -.- Aad hiuy #ha nunAvdiesiAane Af +ha Ativvimand Sececiia Ad +ha TTl Dads~n Dam~s
estabi1Sned Dy tne provisSions OFv Tne Ccurrent i1ssue OT une Liu raG10 negu
tions.
c 2 2 Andannma mAaSntInAa amaiivmamyy Pancdtabdsnnmany ca+alldédaes chall P YR s -
Jeded AtLeniila pu L iy aciuracy. gcustavivniary osailtiiiies oSiial i pruviuc
the means to maintain the pointing direction of maximum radiation of earth-
ward beams within the limits established by the provisions of the current
issue Af +ha TTIHl Dadin Raanlatinne
tosu Ui 1T 11U RAU IV ACTYUIALIiUViiSe

5.3.4 Antenna polarization.

5.3.4.1 UHF. The UHF satellite antenna shall be right-hand (clockwise)
circularly polarized. (See note of 5.2.2.3.)

5.3.4.2 SHF. The SHF satellite antenna shall be Tleft-hand (counter-
clockwise) circularly polarized for transmission and right-hand (clockwise)
circularly polarized for reception. (See note of 5.2.2.3.)

NOTE: Frequency reuse applications require that satellite antennas shall be
right-hand (clockwise) circularly polarized for transmission and left-hand

5.3.4.2.1 SHF axijal ratio. The axial ratio shall be no greater than
1
]

2.0 dB over the receive and transmit bands. Frequency reuse plans require
improved axial ratios with a Design Objective of 0.75 dB.
£ 2 A 7 Cotwmamaly himh Framriancry (FHEDY DoaAnivramante ava nnt nracantly
JeDdetev CALTEMETY 1yil 1 rcyuciiVy (L j . ACYUIT CiCiiLyd Qi T 7ive piCociiviy

defined.
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5.4.1 Spacecraft control. A1l control systems shall provide the means to
t : e satellite position in relation to the earth. The control
systems shaii also provide the means for adjustments through upliink commands
to maintain satellite position within limits established by operational

rpnu1rpmpnts or the ITU Radio Regu lations.

NOTE: The accuracy of the control systems in determining satellite position
must be compatible with the requirements of the ITU Radio Regulations.

5.4.2 Antenna pointing accuracy maintenance. The control systems shall
provide the means to determine the pointing direction of maximum.radiation of

any satellite downlink antenna on geostationary sate es. The control
systems shall also provide the means to effect adjustments through uplink
commands to maintain pointing accuracy within the 1limits established by ITU
Naddan DamitTakdaAanes
nauiIv nTcyuiaviviioe

5.4.3 Satellite power output. A1l control systems shall provide the means,
nsure that the ITU Radio Regulation

HHou Tela v v &5~ vala e

"o
ot
«Q
4]

requirements of maximum power flux density at the earth’'s surface are not
exceeded.

5.4.4 Cessation of emissions. A1l control systems shall provide the means
through uplink commands to cease emissions of any or all transponder and

beacon transmitters

5.4.5 Earth terminal. The control systems shall encompass control of
d

and power of all earth terminal accesses. Control
L I T R S S U T SRS IV SR SIS U BU SR S pu |

systems shali also provide the means to determine earth terminal required

24
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antenna pointing directions to permit satellite signal acquisition. The
jction accuracy shall be one tenth of the earth terminal antenna beam-
&

pred
t

A
g

=

5.4.6 SATCOM payload. The control systems shall, where design features are

n ~Aantwnnl nf
< LUl Ll v vl

P et el

antenna connectivity, and antenna nulling operations.
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6.1 Subject term (key word) listing

Communications sateilite
Control system
Downlink signals

Favnth +arminal

IE.EIREII Vil IiHEIIWKA T
Geostationary satellite
SATCOM

Uplink signals

Custodians: Preparing activity:
Army - CR Army - CR
Navy - EC (Project SLHC-1460)

Army - SC
Navy - EC, MC
Air Force - 90

DCA - DC

NSA_- NS

JTC3A

User activities International interest:
Army NATO )
Navy

Air Force
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MEMORANDUM FROM THE UNDER SECRETARY OF DEFENSE
FOR RESEARCH AND ENGINEERING, 16 AUGUST 1983,

SUBJECT: MANDATORY USE OF MILITARY TELECOMMUNICATIONS

CUMIVW L Ty v

n 1Tan crAYPECe
V=188 JLKLIED
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Ln Ammmn dd s amcmdad A
ne Appenudix cornitaliiis 1thHiuniac 1o

is a mandatory part of this standard.
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THE UNDER SECRETARY OF DEFENSE
WASHINGTON, D.C. 20301

;

1001
19039

[olp)
I>
C
'

RESEARCH ANO
ENGINELRING

MEMORANDUM FOR ASSISTANT SECRETARY OF THE ARMY (INSTALLATIONS,-LOGISTICS &
FINANCIAL MANAGEMENT)

ASSISTANT SECRETARY OF THE NAVY (SHIPBUILDING & LOGIS
ASSISTANT SECRETARY OF THE AIR FORCE (RESEARCH DEVELQ
& LOGISTICS)

COMMANDANT OF THE MARINE CORPS
DIRECTOR, DEFENSE COMMUNICATIONS AGENCY °

DIRECTOR, NATIONAL SECURITY AGENCY

TICS)
PMENT

SUBJECT: Mandatory Use of Military Telecommunications Standards {n the
MIL-STD-188 Seriss

HiLe2ld P e

On May 10, 1977, Dr. Gerald Dinneen, then Assistant Secretary of Defense(C3I),
1ssued the following policy statement regarding the mandatory nature of the
MIL-STD-188 series telecommunications standards:

¥...standards as a general rule are now cited as 'approved for use' rather
than '‘mandatory for use' in the Department of Defense.

.. S 4 - Py - A L. ,A.,, .
LT UESIgNLD dnU procuring age cl1e3 13
ng wit}

Anmrmamambé miimcadeana

S, Componenc ruggecness
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-
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t
t
and reliability, paint finishes, and the like. It i{s clearly not appropriate
to standards such as those in the MIL-STD-188 series which address telecommuni-
cation design parameters. These influence the functional integrity of telecom-
ounication systems and their ability to efficiently interoperate with other
functionally similar Government and commercial systems. Therefore, relevant
military standards in the 188 series will continue to be mandatory for use .

within the Department of Defense.
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incumbent upon the de
standard is not only es t q
as to application, and uherover nossible compatible with exist
national, international and Federal telecommunication standards. It is also

incumbent upon the users of these standards to cite in their procurement specifi-

cations only those standards which are clearly necessary to the proper functioning
of the device or systems over {ts projected lifetipe."
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This statement has been reviewed by this office and continues to be the
policy of the Department of Defenss. i
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in
submitting comments and suggestions for improvements. All users of military standardization documents sre invited to provide
suggestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE),

mailed. In block 5, be as specific as possible about particular problem areas such as wording which required interpretatior.

4

too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is filled out, an
acknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being

considered.

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.
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