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General Chairman’s Welcome

1984 IEEE MILITARY COMMUNICATIONS CONFERENCE
PROGRESS IN SATELLITE COMMUNICATIONS

Communication using high altitude satellites has been a fact of life for over 20 years. The impact of sé_telﬁt_eﬁ__
communication and computer technology has been so strong that it is considered comparable tothe earlier - _,
industr'ial 8rlelvolution. It is therefore appropriate for “Progress in Satellite Communications” tobethe theme for
MILCOM'84. R

A very significant fraction of the portion of the Department of Defense budget allocated to Command,
Control, Commithications and Intelligence (C31) is used for satellite communication programs, together with
supporting research and development. Satellite communication is currently employed by a wide variety of
both strategic and tactical units in the Army, Navy, Air Force and Marine Corps as weli as other defense
agencies. There are literally thousands of fixed, transportable and mobile earth terminals operating with over a
dozen military satellites. In addition, commercial satellite systems are used for transmitting a considerable
amount of military traffic.

In the early days, satellites were small and simple, while the earth terminalis were extremely large and rela- -+ -
tively few in number. Over the years, as launch vehicle capability increased, the spacecraft havegrown insize,
capacity and sophistication, with the capability for serving many different user communities. Current
emphasis is on survivability and dynamic allocation ofresources. Abroad range oftechnologiesis invoived.

Many of you have played an important role in the development and application of this new, and still growing,
communications medium. Our purpose is both to review where we have been and to examine future directions.
The present and future role of terrestrial communications will also be assessed.

f gos

Nicholas Yaru
Chairman, MILCOM'84
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echnical Program

CHAIRMAN'S MESSAGE

~ logies

Use of satellite communication by the military establishment started in the early 1960s and has been increasing
ever since. Application of this mediym has had an enormous impact on communications in both the strategic
and tactical environments. Exploitation of the uhique characteristics of satellite relay has helped solve many
difficult communication problems and has presented opportunities for incorporation of new military doctrine

~ and tactics.

MILCOM'84 is dedicated to the examination and discussion of the relevant satellite communication techno-
jes, programs and systems which are applicable to the evolving role of military command, control and com-

The techhical prbgram includes:
(1) Three plenary sessions.

(2) 24 unclassified and 18 clasrﬁed sessions and paneis with papers covering system technology, compo-
nents and devices, architectural and programmatic aspects, institutional issues and assessment of satellite
communication in comparison with other transmission media.

(3) Twoait-day tutonalsessuons on antennas and fiber optics.

We believe this is an unusual opportunity for conferees to receive a thorough exposure to the many facets of mili-
tary satellite communication and the wide range of relevant technical disciplines. We invite you toattend as

%4%

Technical Program Chairman, MIiLCOM'84
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2.4  Switching Optimization in S5/TDMA Systems 25 54 A Spread Spectrum Power Monitor for the ECCM Network
T.0. Wade,_ ANALE)_( Corp. L D. H. Wagner, Harris and G. LaRue, USA/SATEOMA b
25  The SESS™ Digital Switch for Military Applications 34 55 Defense Satellite Communications Systom FreGuency DMJon
F. W. Bowen, AT&T Beli Laboratories : 3

Muitiple Access Control Subsystem (DFCS) :

26 A ""’m'“’"“"m ! Burst Switching to a Tactical Communications 37 R. C. Perle, USA/SATCOMA and J. Ososkie, Ford Aerospa
i 5.6  Joint Occupancy of a Satellite Tran Tactical Fi
J. F. Haughney, GTE Laboratories Inc. and M. J. Ross, GTE SSMA Userp: ¥ sponder by ’ and

Communications Products Corp. W. T. Anderson, USA/SATCOMA, B. Rider, Rider Assoc.,

and K. A Rice, Johns Hopkins Univ. APL

SESSION 3

. [T
e e A el 5 g+ A B
i i

%
MICROWAVE GaAs ICs SESSION 6 g

Organizer: D, M. Phillips, Aerospace. « . ADVANCED SATCOM TERMINAL TECHNOLOGY—1
Chairman:  D. H. Phillips Organizer:  R. C. Pratt, RADC ]
Sponsor MILCOM '84 Technical Program Committee Chairman: M. A. Messineo, RADC :
Sponsor: DoD i
3.1  DARPA GaAs Plans and Pilot Production Line Project 43 6.1  Design Approach and Test Results for a 25 Watt EHF Helix TWT J
S. A. Roosild, Defense Advanced Research Projects Agency R. A. Handy and M. P. Puri, Raytheon : ?
3.2  GaAs Technology Extends Microwave IC Capabilities 48 6.2  VHSIC-Based Processing for Airborne Terminals .
C. Braun, Microwave Systems News F. Schmandt, S. Talbot, RADC/DCCR and Z. Sarkozy, TRW, Inc. Do
3.3 Defense Applications of GaAs Digital Integrated Circuits 49 6.3  AnEHF Active Aperture Antenna Using Spatially Combined IMPATT L
A. Firstenberg, Rockwell international Advanced Development Modules
Center and L. Tomasetta, Rockwell International Corp. 4. L. Brediger, Motorola Lo
3.4  GaAs Integrated Circuits for Microwave Communications 54 6.4  EHF Hybrid-Scan Array for Airborne SATCOM Terminals
L. C. T. Liu and E. T. Watkins, Hughes Aircraft Co. A. J. Kelly and J. F. Pedersen, Hazeltine .
3.5 ' Status and Commercial Avaifability of GaAs Integrated Circuits for 5g 6.5  Active Aperture, Monolithic Phased Array Technology
Communications Applications R. J. Stockton, Ball Aerospace Systems Div. {
R. C. Eden and F. S. Lee, GigaBit Logic, Inc. 6.6 Future Trends in MILSATCOM Airborne Terminal Developments ‘ I s
3.6 GaAs MMIC T/R Modules for Radar and Communications 64 R. C. Pratt and M. A. Messineo, RADC 3 P
R. W. Bierig and D. Laighton, Raytheon : o
4o
4o
L %
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MONDAY AM.

SESSION 7%

PANEL: TRADEOFFS BETWEEN COMMUNICATIONS
SATELLITES & TERRESTRIAL MEDIA

Organizer: F. Eilersick, MITRE
Chairman: T. P. Quinn, OSD
Sponsor: DoD

7.1 F. E. Bond, Aerospace
7.2 ). S Toma, 0JCS

7.3 R Conley, formerly CNO
74 E. W. Harding, DCA/MSO
7.5 R.S.Semon, HQDA

AUDIENCE PARTICIPATION

MONDAY P.M.

SESSION 8
HF COMMUNICATIONS

G. J. Luhowy, Harris
G. J. Luhowy
MILCOM'84 Technical Program Committee

Organizer:
Chairman:
Sponsor:

8.1 A FOT Prediction Procedure for HF Communications Frequency 94
Management
“M. Daghler, Naval Research Laboratory
82  Selegtien Rules for Frequency Management at HF 99
M. Goodman, Naval Research Laboratory
8.3 Oblique lonograms and HF Propagation Assessment 100
. M. H. Reilly, Naval Research Laboratory and E. K. Yamamura,
DoD Summer Science and Engineering Apprentice Program

SESSION 9
SYNCHRONIZATION TECHNIQUES

Organizer: M. Simon, JPL
Chairman: M. Simon
Sponsor: COMSOC—.loint Satellite and Space Communication/

Communication Theory

9.1 On the Performance Evaluation of the Variable-Dwell Time PN 105
Acquisition Systems
Y. T. Su and C. L. Weber, University of Southarn California
9.2 A Self-Probing Method for Time Synchronization of Frequency- 110
Hopped Spread Spectrum Systems
M. A. Bianco, M/A-COM Linkabit , INC., Boston Engineering
Center .
9.3  Frequency-Hopping Spread Spectrum Receiver Synchronization 115
Using Real Time Fourier Transform of the Input Signal
5. G. Glisic, Institute of Electrical Engineering VT Beograd,
Yugoslavia : .
9.4 Tracking of Fast Frequency Hopping Spread Spectrum Signals 120
V. M. Jovanovic, Institute of Applied Physics, New Belgrade and
$. G. Glisic, Institute of Electrical Engineering VTI Beograd,

Yugoslavia
9.5  Synchronization in & Spread Spectrum Communication Modem 125
. Based on SAW Convolvers
M. Kowatsch, Technische Universitat Wien, Austria
9.6 Rapid Pseudonoise Signal Acquisition Algorithms Employing 131

Charge-Coupled Device Matched Filters
Y. T. Su and C. M. Chie, LinCom Corp.
9.7 Spread Spectrum Acquisition under Narrowband Interference 136
E. W. Siess and C. L. Weber, University of Southern California

Xi

MONDAY P.M.

SESSION 10
COMPONENT TECHNOLOGY

K. Hering, Aerospace
K. Hering :
MILCOM'84 Technical Program Commiittee

Organizer:
Chairman:
Sponsor.

A Dual-Band Telemetry Transmitter for Broadcast Sateliite: 141
Applications

1. N. LaPrade, J. Duthie and D. Ferguson, RCA Astro-Electronics
Generic TWTs for improved Performance : B

E. N. Sosa, Hughes Aircraft Co., Electron Dynamics Div.
Advanced TWTAs for Space Communications ER

L. Dombro and J. Long, Watkins-Johnson Co.
Transmitters Using Power Amplifiers ‘ 161

1. Goel and S. Yuan, TRW Electronic Systerns.Group . :
High Speed FFT Processor Iimplementation i

E. £ Swartzlander, Jr. and Z. Z. Stroll, TRW Defense Systems

Group 0 T
Surface-Acoustic-Wave Muitipath Combiner Dtvdopmlm for 171
Satellite Communication Receivers B P A . .

£. T. Tsui, R. Y. Ibaraki and C. Rios, MAXIM Technolo?es, inc.

10.1

10.2 146

10.3 154

104

105 167

10.6

SESSION 11
PERFORMANCE OF SPREAD-SPECTRUM SYSTEMS

Organizer: A. Polydoros, USC
Chairman: A. Polydoros
Sponsor: COMSOC—Joint Satellite and Space Comimunication/
Communication Theory :
11.1 Estimation of Coded Antijam Performance with Nonlinear 177
Processing : -

C. R. Cahn, Magnavox Advanced Products & Systems Co.
A Study of Yiterbi's Ratio-Threshoid AJ Techniqée T

L.-F. Chang and R. J. McEliece, California Instifite of Fechaclogy ‘
Approximate Maximum Likelihood Decoding far's Coded $ystem 187
with Pulse Jamming L U

F. F. El-Wailly, TRW Electronic Systems Group dnd D’ J. Castello,

Jr., Hlinois Institute of Technology - vy
Performance of EHF Communication Systems ililhi Presence of 192
Jamming . e 4,

R W. Rice and E. N. Barrhart, Georgia Tech Reseajch Institute

11.2
113

114

SESSION 12*

FUTURE WIDEBAND SERVICE

J. H. Gruetzmacher, DCA/MSO
J. H. Gruetzmacher

Organizer:
Chairman:
Sponsor:DoD

12.1 Wideband Architecture
R. W Smart, DCA/MSO
122 Wideband Signal Interference Recognition for Spacetiaft Allaptive - :
Nuiling Antenna : ot
A. A Castro and Wes Brodsky, Raytheon e e L ,;
123 A DSCS il EHF Transition Concept: Future Witiiband Services -
R Kelley, G.E. and R. Williams, DCA/DCEC
12.4 Next Generation 30/20 GHz Ground Terminals
20 Foot Transportable Antenna ‘
H. Olesen, GTE Government Systems
125 Wideband SATCOM Technology )
W_ M Holmes, Jr., TRW
126 Network Control for Wideband Users

M. H. Aronson, M. J. Sites and C. L. Whyte, FACC -

oo T S el




MONDAY P.M.

SESSION 13*

SPREAD SPECTRUM AND CODING TECHNIQUES

Organizer:  T. Seay, M/A-COM Linkabit
Chairman:  T. Seay
Sponsor: DoD

13.1 Robust Decoding of Jammed MFSK/FH Modulation
A. J. Viterbi, T. A. Schonhoff and M. G. Mulligan,
M/A—COM Linkabit
13.2 Low Probability of Intercept Considerations in Frequency Hop
Communications
J. T. Chiao, FACC
13.3 Spread Spectrum Orderwire Capability for the Phase Il Ground
Mobile Forces Satellite Communications Terminals
R. R. Ragonetti, MITRE
134 A Secure Single Channel Per Carrier Satellite Systom
L. Scaldeferri and E. Mannas, NSA, Ft. Meade
135 Performancs of Coded Multiple-Encrypted Data Transmission
E. E. Dodd, K. Tu and S. W. Novosad, Lockheed
13.6 A General COMSEC/TRANSEC System Capability
R. D. Currens, Motorola

SESSION 14 MILSTAR*
SPACE DATA LINK INTEROPERABILITY

Organizer:  N. E. Feldman, Aerospace
Chairman: N. E. Feldman
Sponsor: DoD/ Joint MILSTAR Program Office

14.1 Framework for a Macro-Architecture on Intemnetted Space Systems
F. E. Bond and H. E. McDonnell, Aerospace

142 An Overview of the Satelilite Data Link Standards (SDLS)
T.M. Rodrigue and J. E. Harris, Aerospace

14.3 Small ENF Packages (SEP)
G. V. Wimberly, USAF/SD and J. DeVillier, TRW

144 internetworking Protocol Aternatives with SDLS
D. R. Suess and C. A. Landauer, Aerospace

145 MILSTAR Communications Security Equipment
R. T. Fedorka, RCA and J. A. Thomas, NSA

146 Application of Gyro-Amplifiers to Support EAM Dissemination

Using Passive Satellites

G. F. Providakes, M. J. Riccio and J. M. Ruddy, MITRE

TUESDAY A.M.

SESSION 15

g?:'regl;‘s"ENT USE OF COMMERCIAL SATCOM
PART li: AN INDUSTRY PERSPECTIVE

Organizer: €. Consumano, MITRE
Chairman: 0. Hoernig, American Satellite
Sponsor: MILCOM'84 Technical Program Committee

15.1 :ocurlty Enhancement for Commercial Communication Satellite 197

ystems

O. W. Hoernig Jr. and D. R. Sood, American Satellite Co.
152 Development of a Data Base on Commercial Communications 201
Satellite Earth Stations .

J. K. Young, The Aerospace Corp.
15.3 The “Transparent” Earth Station

J. Rebman and J. Laducci, RCA American Commun ications, Inc.
154 Commercial Sateliite Interoperability Issues 209

J. McLucas, COMSAT Corp. and L. M., Paschail, American

Satellite Corp.

‘Chairman: J. R. Lesh

TUESDAY AM.

SESSION 16
PACKET SWITCHING NETWORKS

Organizer:  J. Silvester, USC .

Chairman:  J. Silvester

Sponsor: COMSOC—Joint Satellite and Space Communication/
Communication Theory

16.1 Hierarchical Routing for Very Large Networks - 214
J. Westcott and G. Lauer, Boit Beranek and Newman, Inc.
16.2 Performance Modeling of Protocols 219

C. Landauer, The Aerospace Corp.
16.3 Packet Technology—A Satellite Channel Mubiplier
D. A. Sweeney and M. R. Lee, E-Systems
164 The Asymmetric Capacity Communications Channel and
Divestiture
J. E. Hershey, H. M. Gates, BDM Corp. and R. Yarlagadda,
Okiahoma State University

SESSION 17
FIBER OPTIC AND LASER COMMUNICATIQNS )
Organizer: J. R. Lesh, JPL

Sponsor: COMSOC-Joint Satellite and Space Communicption[
Communication Theory - :
17.1 A 150 km Undersea Repesteriess Lightwave Transmidsion Link - 233
Operating at a 1.5 Micron Wavslength
R. L. Lynch, AT&T Bell Laboratories

17.2  Coding Options for the Degraded Optical PPM Chanael - Yam
J. W. Modestino and G. Bechtel, Rensselaer hnic Institute
17.3  Detection and Symbol Synchronization for Multiple-Bi Per Piotén 248
Optical Communications ' o

W. K. Marshall, Jet Propulsion Laboratory o oo
17.4  Spatial Tracking System for Heterodyne Optical Communication 253
E. A. Swanson and V. W. S. Chan, MIT Lincoln Lab e
17.5 LPi Optical Communication System
J. D. Barry and G. S. Mecherle, Hughes Aircraft Co., Electro-
Optical and Data Systems Group
17.6 Optical Communications Data Transfer from Venus ; P83
J. R. Lesh, Jet Propuision Laboratory RS

el

SESSION 18
FUTURE TACTICAL NETWORKS

Organizer:  R. Rechter, TRW ,
Chairman: W. Tobias/E. Famolari, USA/CECOM ’
Sponsor: MILCOM'84 Technical Program Committee C i

18.1 Management and Control of Satellite Communications Networks 266
for the Ground Mobile Forces C
R. H. Kurek, USA/SATCOMA and E. Reynolds, FACC N
18.2 Surrogate Satellite Appiications and Survivabitity ' 287
S. M. Segner and F. A. Giordano, Center for Systems Engineering
and Integration, Fort Monmouth .
18.3 Packet Satellite Networks ' e 27
B. M. Leiner, DARPA/ITO .
18.4 Application of Tactical Sstellite Communicaticns on the Medern 275
Battlefield P

D. C. Moran, U.S. Army Signal Center, Fort Gordon - T i
18.5 PLRS-JTIDS Hybrid (PJH) Sateliite Overlay Concept - T 280
R. J. Rechter, TRW Defense Systems Group

*Denotes classified session.
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' TUESDAY A.M.

SESSION 19*

SATELLITE AND NETWORK CONTROL
ARCHITECTURE

Organizer: T. E. Bleier, Aerospace
Chairman:  T. E. Bleier
19.1 Air Forcae Sstellite Control Network—1990's

T. E Bleier, Aerospace
An Adwanced Telometry, Tracking & Command System at EHF
J. E. Board and J. K. Roach, Harris
Considerations for a Mobile Satellite Controller
J. R. Ims, Aerospace
Design of an EHF Control Terminal
C. H. Stevens, Raytheon *
Sateliite Control Element for the DSCS Il
F. A Vicente, G.E.
Network Countermeasures of Vulnerability Assessment
H. dePedro, S. Planeta and M. Perloff, GTE Systems

192

19.4
195
196

SESSION 20*

HF COMMUNICATIONS

Organizer: - G. J. Luhowy, Harris
Chairman: G. J. Luhowy
Sponsor: | DoD
20.1 High Frequency Steerable Null Processor (HF Snap)
D. Amaral, USA/ERADCOM

202 A Robust Low-Data-Rate HF Broadcast System Using Conventional
Equipment

J. Ames, SRI
Analysis of the Special Forces Burst Communications System
(SFBCS) 1982 HF Test Results

G.H. Hagn and L. O. Harnish, SR, W. T. Alvarez, USACC and

B. Cason, USASWC
The Effacts of Error Correction Coding on the Performance of Serial
HF Modems

R. S. LeFever and D. McRae, Harris

203

SESSION 21 MILSTAR®

MILSTAR: A TACTICAL AND STRATEGIC

COMMUNICATION SYSTEM
Organizer: L. Ricardi, Lincoln Lab

Chairman: L. Ricardi

Sponsor: DoD/ Joint MILSTAR Program Office

21.1 MILSTAR: The Program
1 :&mﬂ«wn USAF/S0
AT

J. A, Joyner and J. €. Peterson, Lockhead MSC
214 MILSTAR: The Payloed
218 D. Goldin and R, Sugar, TRW

Survivable C3 for MILSTAR
G. E. Pasek, Lockheed MSC
21.6  FEP. First of the MILSTAR Payloads
F. W, Floyd, Lincoln Lab

TUESDAY P.M.

SESSION 22

DOMESTIC ENCRYPTION SYSTEMS

Organizer: D. Prendergast, Gandalf
Chairman: V. Gooding, TELESAT Canada :
Sponsor: COMSOC—Signal Processing and (:ommumcaﬁons
Electronics Committee
221 Migh Security Television Transmission Using Digitsl Precessing 284

222

22.3
224

225

R. Kupnicki and S. Moote, Digi-Tel Inc., Canada |
Implementation of 2 Secure Pay DBS System with Blling in the 290
Receiver

N. Seth-Smith and B. van Rassel, Digital Video Systems, Canada
The VideoCipher™ 1 Scrambling System 297

P. Maroney, K. Gilhousen and W. Paik, M/A-COM Linkabit, Inc.
Processing and Transmission of Video, Audio, and Conirol Signals 303
tor DBS Services

P. L. Chiu, General instrument of Canada, Lid., Canada
Commercial Applications of Encrypled Signals %7

M. Davidov, V. Bhaskaran and T. Wechselberger, Oak Industries

inc.

SESSION 23
MULTIPLE ACCESS NETWORKS

Organizer: V. 0.K. Li, University of Southern California
Chairman: V.0OK. Li
Sponsor: COMSOC—Joint Sateflite and Space Communications/
Communication Theory
23.1 Simulstion Study of an Adaptive Res srvation Multiple Acun 13
Technique for Data Transmissions

- 232

xiii

233

234

D. Tsai, Telecommunication Training Institute, Hﬂstry

Communications and J.-F. Chang, National Taiwan Univ., RC.C.
ARandunAmuMunbnmPlckdwm-HhmM . 318
Arbitrary Transition Gverhead

J.-F. Chang, National Taiwan Univ., R.O.C.

nmmmmnmma-smcod-omwm 2

(COMA) Network
S.-L. Su and V. 0.K. Li, University of Southern Californis
improved Scheduling Alnrllhms for $5/TDMA Systems
D. P. Gerakoulis, T. N. Saadawi and D. L. Schilling, Cify College
of New York

SESSION 24
ADAPTIVE ANTENNA ARRAYS

Organizer:
" Chairman:
Sponsor:

24.1

M2

243

244

L. Griffiths, USC

L. Griffiths

COMSOC—Joint Satellite and Space Communication/
Communication Theory

llrrlmonul 8 Band Adaptive A

R. Cherrete, J, F. O'Gonmr. D.C.D. Chang and @, 0 Kuhn.
Hughes Aircraft Co, r 00mmunb|  Growp

comput Optical Beam:Forming System for

G. A Koopf and J. L. Molz, COMSAT Laboratories
The Eftects of Weight-Fuctuations on the Performance of Nelk R
Stesring Adaptive Arvays
R. H. Lang, M, Bahie El Din and R. L. Pickholtz, The George "
Washington University

The Performance of a Far-Fleld-Steering Appiebsum Array with s 343

Finite Distance Signal Source
C.-C. Yeh, Y. Hong and D. R. Ucci, State UnivorsftyofNow Yorkat °
Stony Brook

*Denotes clasiﬁed session.




TUESDAY P.M.

SESSION 25
DSCS NETWORK CONTROL

Organizer: L. Krebs, DCA/DCEC
Chairman: L. Krebs
Sponsor: MILCOM'84 Technical Program Committee

25.1 An Overview.of the DSCS Operations Control System (DOCS) 348
L. W. Krebs, Defense Communications Engineering Center

252 The Role of the DSCS Operationat Support System (DOSS) in the 349

Future DSCS Operations Control System (DOCS) Architecture

P. J. Bogert, Stanford Telecommunications, Inc.

253 Adaptive Link Power Control 354
T. L. Harrison, D. G. Fulop, Marris Corp. and R. C. Perle,
U. S. Army SATCOMA

254 Muitiple User Satellite Communications Network Control 359
Simulation .
P. M. Alajajian, The MITRE Corp.
255 Low Rate Multiplexer 360

M. Rosenblatt, RCA GCS Div.

SESSION 26*

STRATEGIC CONNECTIVITY
Organizer: G. LaVean, IMM
Chairman:  G. LaVean

Sponsor: DoD

26.1 XS

Mcdc(:onmcﬁ-igﬂmimnm
W. Q. Jefferson, Jr, QICS -
262 mm Cotmlvltykmm.\dﬁvduaﬁm

J. M. Kaplan, DCA/CPSI
l'g‘;ll irath, CIA T . :
) a
264 ARMY: Stnhdc Connactivity Program
F. Giordano, LJSACSA
ivity Program

265 AIR FORCE: $t
and Perforrnance of Nonhimrchial Network with

W. F. Cheney, UgF/ESD
266 On the Design
Distributed Control
M. R. Garzia and C. M. Lockhart, AT&T Bell Labs

SESSION 27+
LASERCOM AND 60 GHz CROSSLINKS

Organizer: V. Chan, Lincoln Lab
Chairman: V. Chan

Sponsor. DoD

27.1  Design and Development of a Laser Communications Crosslink
J. A m:m and H. D. Brixey, MDAC

a2 Alrborne Communication Experiment

278 . L B Mu:tr snd J. Holt, AFWAL
VWS, !hln. MIT Lincoin Laboram

274 - Mh@'pdul Communioastion l.hlnc s GaAs Lager
F. Macherie and J. D. Blr‘r)y Hughe:

275 Burst Enw“du;nm”lmm on spnet Communioations Duo to

G. Mecherie and J. D Barry, Hughes

278 Ebeugybv inerabliity of 60-GHz Crosslinks
R. B. Dybdal and F. I. Shimabukuro, Aeros;

27.1. Design and Developiment of a Laser Comnmp:lcc:tlon Sahlllto

Organizer: D. McEiroy, Lincoln Lab
Chairman: D. McElroy
_ Sponsor. DoD/Jount MILSTAR Program Office

- 30.2 DAMA—tlw Mlnu.mom 8

TUESDAY P.M.

SESSION 28 MILSTAR*
MILSTAR AJ TECHNIQUES R

28.1 MILSTAR EHF Signal Processor
P. Hadinger and D. DiCarlo, TRW b g
28.2 A Fast Hopping, High Resolution Frequency ey
C. Gundel, J. Brookes and L. Laws, GTE/Sy! o
28.3 The Effects of Spurious Signals on the MILSTAR'FSK Ujplialt
J. D. Oetting, Booz Alfen and Hamilton, {nc. Tt
28.4 Uplink Time Permutation in the MILSTAR Syu-il '
B. Sklar, Aerospace
28.5 Acquisition Protocols for a Frequency-Hopped, numm m
to a Signzl Processing Satellite
R. C. King, W. L. Greenberg and D. M. Boromd.mmm :
28.6 Acquisition and Tracking for an EHF Beaﬂ*wwﬁ/l’m
Hoppod Satellite Downlink ? .
P. R. Hirschler-Marchand, Lincoin Lab ! SR

SESSION 29

ORBITAL CONGESTION AND FREQUEﬁC?
PLANNING ]

A. Hiebert, Rand
G. Wimberly, USAF/Space Division
MILCOM'84 Technical Program Committee

Organizer:
Chairman:
Sponsar:

291 Overview: Techniques for the Analysis of Spodrd and m
Congestion in Space Systems
A. L. Hiebert and W. Solifrey, The Rand Corp. . %,
29.2 DoD Space Systems Data Base c bifty Asiays GM‘
R. B. Larson, Electromagnetic Compatibifity s:s
293 Intorlgrenoe Pr?‘zh';m Jocr Nongeostationary Sstafiteg %
W. Sollfrey, T and Corp. .- e gt
294 Spectur/Orbit Utilization Program for Geostationary M
E. F. Milter, NASA Lewis Research Center .
295 Threat of Space Debris :
N. H. Fischer and R. C. Reynolds, Battelle’s Columbus Labs
296 The Contractor's Responsibilities in Space Systesn Frequency
Managerment
R. Ford, Space Division, USAF -

“t"‘“‘ won

s 8 H 5_‘_ E

L 3
SESSION 30 k
TERMINAL COSTS, IMPACTS AND DRIVERS - K
Organizer:  J. M. Ruddy, The MITRE Corp. Ly R
Chairman:  J. M. Ruddy 3: %
Sponsor: MILCOM'M Technical Program Commlml* e

30.1 A Methodology for Choosing Betwesn
Systoms
W. T. Brandon, The MITRE Coerp.

ystem
V., Cutter, J. Munson and M. Weidner, Moforo/e -
30.3 Air Force UHF SATCOM DAMA System
' J. M. Gutwein, P. D. Engels, R. Kung, The MITRECorp., -
C. C. Scondras, W. Fibranz, Efectronics Systems Div., Htmc&n
AFB
30.4 A Cost-Effective Approach to Avionics integration in Mnﬁiﬂo 419
Airborne Piatforms
R. L. Lamontagne, The MITRE Corp.
30.5 Life Cycle Cost Analysis of Satellite Communications Sysiems 424
R. Moyriihan, The MITRE Corp.
30.6 Risk Analysis and Satefiite Communications Terminals 429
R. L. Fales, The MITRE Corp.

*Denotes classified session.
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WEDNESDAY A.M.

SESSION 31
MODULATION ANALYSIS

Organizer:  W. Lindsey, USC

Chairman: W. Lindsey

Sponsor: COMSOC-—Jaoint Satellite and Space Communication/
Communication Theory

31.1 Frequency Synthesizer Effects in FSK-FH Comwmunications
R. M. Gagliardi, Univ. of Southern California
312 Waveform Design for Frequency-Hopped Non-Coherent, M-ary
FSK AJ Communication over Fast Fading Rayleigh Channels
D. W. Becker and M. D. Dankberg, M/A-COM Linkabit, inc.

31.3 Onthe Power Spectrum of a Biphase Modulated Signal in a COSTAS 443

Demodulator
T. W. 0Oh and D. R. Ucci, State University of New York at Stony
8rook
31.4 Demodulstion of MFSK Baseband Signal
J. Wisniewski, Ford Aerospace and Communigations Corp.

315 Effects of Nonlinear Power Amplifiers on the Spectrum of CPFSK 452

Signals
0. Andrisano, G. Corazza and G. Immovilli, Univ. di Bologna, Italy

31.6 SBPSK: A Robust Bandwidth-Efficient Modulation for Hard-Limited 458

Channels
M. J. Dapper and T. J. Hill, Cincinnati Electronics Corp.

SESSION 32
NARROWBAND REJECTION TECHNIQUES

Organizer: L. Miistein, YCSD

Chairman: L. Milstein

Sponsor: COMSOC—Joint Satellite and Space Communication/
- Communication Theory

32.1 Diversity Combining for Frequency-Hop Spread-Spectrum
Communications with Partial-Band interference
°C. M. Keller and M. B. Pursley, Univ. of lllinois

322 Tone Jammer Cancellation in a Tapped-Delay Line Correlator 469,

G. R. Cooper, Purdue University

32.3 A Comparison of Weighted and Non-Weighted Transform Domain 474

Processing Systems for Narrowband Interference Excision
J. Gevargiz, M. Rosenmann, P. Das, Rensselaer Polytechnic
Institute and L. B. Milstein, Univ. of California, San Diego

324 A Novel Canceller for Strong CW and Angle Modulated Interferers 479

in Spread-Spectrum Receivers
K.-1. Friederichs, Univ. of Kaisersfautern, W. Germany

325 Antjam Spread Spectrum Receiver Using LMS Adaptive Filtering 482

Techniques
G. J. Saulnier and P. Das, Rensselaer Polytechnic Institute
326 Wiener Filtering in PN Spresad-Spectrum Systems
A. K. Gupta, Univ. of Alabama, Huntsville

SESSION 33*

NUCLEAR WEAPONS EFFECTS

Organizer: V. Josaphson, Aerospaco
Chairman: V. Josephson
Sponsor: DoD

331 Prompt Radiation Effects on Communications Satellites
, B. L. Beers, Baers Assoc. and H. 8. O'Donneli, G. £.
332 I.onz Term Effects of the Natural and Enhanced Space Environment
and Potential Solutions

S. P. Bower, Aeroslfac

33.3 Degradation of Satellite Links from High Altitude Nuclear Bursts
L. Whittwer, DNA

334 High Altitude EMP Effects on Satseliites and Ground Terminals
C. Longmire, MRC

335 Hardening Against Nuclear Effects
R. Kingsland, TRW

338 Toest Verification
J. Farber, DNA

WEDNESDAY AM.

SESSION 34* |

SATELLITE ON-BOARD COMMUNICAT!ONS
PROCESSING

Organizer:  T.F. Treadway, RADC
Chairman: ° T. F. Treadway
Sponsor: DoD

341 Trends and issues in Wideband commum wm

Design
A. C. Lytle, Aerospace
342 Technology for Satellite On-Board commlm m
W. M. Holmes, Jr., TRW
343 Advanced On-Board Signal Processor (AOSP) Inncm
Systemn Application
J. R. Samson, A. H. Greene and R. T. Throne.ghythm
344 Application of VLSI Technology for an Adqniv.)l ulling Antenna
P. Scott, G.E.
345 EHF SATCOM Adaptive Processor Module
H. Baurle, D. Mesecher and C. Vasile, Hazelbrn
346 The Batson TT&C System
J. D. Andrew and C. F. Mankus, TRW

SESSION 35 MILSTAR®

MILSTAR SYSTEM OPERATION: TER”INAI.S
AND NETWORK CONTROL

Organizer: J. ). Spilker, Jr., STI
Chairman: J. J. Spilker, Jr.
Sponsor: DoD/ Joint MILSTAR Program Office

351 SCOTT: Tactical EHF SATCOM Terminal
D. M. Snider, Lincoin Lab
352 Use of the MILSTAR ControlsuucturofumMnylmm
J. C. Tiernan, Lincoin Lab
353 MILSTAR/FEP: Access and Network Control W
D. Koilba and D. McEiroy, Lincoln Lab .
354 Canpaﬂwndhrhmmudhrﬁai“dem
nications Satellites in AWGN and Nuclear Induged Ragleigh Fading
M. R. Dresp, A. R. Robbins, N. P. Shein, and . K. Leichtman,
MITRE
355 Antenna Tracking Performance in a Nucfbar Scintilletion
Environment
E. B. Knick, Harris
35.6 MILSTAR System Exploratory Development Technology
T. B. Hughes, NAVALEX Telecommunications, R. M&nku Jr.and
K. Taylor Booz, Allen & Hamilton Inc.

- &

WEDNESDAY P.M.

SESSION 36

GOVERNMENT USE OF COMMERCIAL
TELECOMMUNICATIONS

Organizer:  R. Sherwin, SRA
Chairman: R. Sherwin ‘
Sponsor: MILCOM'84 Technical Program 'Oomm&ttu

361 Telecommunications: Gwmmmﬂodsmucwmdd 403
Contributions
L. Stine, The MITRE Corp.
362 OfH-Net Design Alternatives in the Post Divestiture Environment 495

D. Garbin, SRA Corp.

36.3 CCITT MML Status Report and implementation Racord 496

L. Peeters, AT&T Bell Laboratories

364 Status of CCITY ISDN Activities 97

R. Burke, AT&T Bell Laboratories
*Denotes classified session.
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WEDNESDAY P.M.

SESSION 37
MULTIPLE ACCESS TECHNIQUES

Qrganizer:  G. Huth, Axiomatix
Chairman:  G. Huth
Sponsor: COMSOC—Joint Satellite and Space Communication/

Communication Theory
37.1 Signal Design for FH-SSMA Communication System Using Pseudo 498

Sequences
G. M. Rao, Andhra Univ. and S. L. Maskara, Indian Institute of
Technology, India

372 Design Considerations for Code Division Multiple Access in Voice/ 503 .

Data Radio Network
A. Livne, M/A-COM Research Center
37.3 Nongsussian Effects in DS/SSMA Communications
8. Aazhang and H. V. Poor, Univ. of llinois at Urbana-Champaign
374 On Frequency Ottsets in Windowed Reception of Frequency 515
M—ARY FSK Signals for Multiuser Systems ‘
P. Ma and P. J. McLane, Queen’s University, Canada

SESSION 38
VOICE AND DATA TRANSMISSION

Organizer:  A. Habbi, Aerospace
Chairman; . A. Habbi
Sponsor: COMSOC—Joint Sateilite and Space Communication/

Communication Theory

38.1 smnmuumwm»mmm« 521
of Channel Errors
R. L. McKinley, U.S. Air Force, Aerospace Medical Research
Lab and R. V. Kurtz, TRW Defense Systems Group

382 A Simple Algorithm tor Delta Modulators with Delayed Decision 52¢

E. Feria, The Coliege of Staten Isiand, N. Scheinberg, J. Barba and
D. L. Schilling, City Coliege of the City University of New York
38.3 Some Results of Experiments in Co-Channel Signal Separation 530
§. C. Martin, Lockheed Palo Alto Research Lab
384 Dembifuistion/ Remodulation Performance 1or # Class of Digitally 534
Phese Modulated Signals
A. Weinberg and R, Harkness, Stanford Telecommumcahons,

Inc. »

- SESSION 39 .
" ADAPTIVE A/D CONVERTERS FOR INTERFERENCE
REDUCTION
Orginizar: F. Amoroso, Hughes

Chairman: F. Amoroso
Sponsor: MILCOM'84 Technical Program Committee

nl Pu"lmmu of the Mlmln A/D Converter In Combined CW and 839
v s interference
F. Amorose, Hughes Alrmn €o., Ground Symm Group
Mathematioal for Analysis of the ve A/D

»2 348
Converier in Combined CW and Gaussian inte
Jd. L Bricker, Hu‘lr'uouamund Systams Group
30.3 Optimisstion of mmcomm mmmmcw 852

interforence
K. V. Cal, Hughes Aircratt Co., Ground Systams Group
39.4 Adaptive 2-Bit A/D Design for .Ilmmlng Suppression 559
$. J. Boudry, K: R. Chueh and R. J. Leake, Hughes/MSG

~ 39.3 Deocision Fesdback Techniques for Interierence Cancelistion in 560

PN Spread Spectrum Communication Systems
J. W, Ketchum, Northeastarn Univ.

WEDNESDAY P.M.

SESSION 40*
SURVIVABILITY ISSUES

Organizer: J. Reinheimer, Aerospace
Chairman: J. Reinheimer
Sponsor: DaD

40.1 Space System Survivability
R. B. Giffen, USAF Academy
402 Responsive Countermeasures
W. Walker, USAF/SD
40.3 Neutral Beam Weapons and Their Effects mlum
Satellite Systems
G. C. Messenger, Consultant, DNA
404 The Technology of the Elsctromagnetic thm
Receivers
H. J. Wintroub, R. B. Dybdal, J.F. Hemy.lrﬂﬂ,mmpace
40.5 Adaptive Sidelobe Cancelier for Sateliite Grovad rm
K. Soo hoo and W. Masenten, Hughes i
406 Propagation Network Analysis Code mm—m Ill Evﬂu-
stion of Satellite Communication Netwerks in Disturbed
and Jamming Environments '
W. G. Nichols, CSC

SESSION 41*
ADVANCED SATCOM TERMINAL Tscumm—u

Organizer: T. Bowen, RADC
Chairman: D. ) Waters, RADC
Sponsor: DoD

41.1 5-Watt, 44 GHz Solid-State Amplifier
G. Jerinic, M. Cobb, and J. Fines, Raytheon .
412 Development of New Low Cost EHF Communications TWTs
1. P. Vaszari and G. Wada, Hughes
413 Minimal Depth Recessed Antenna ' P
M. Hoffman, MITRE e
414 Monolithic Microwave integrated Clrcuits for a anhnmi
20 GHz Receive Phased Array S
I. K. Petroff and M. H. Mikasa, Rockwell, G. R.
and A. K. Gupta, Microelectronics R & D Canilar
415 A Modular EHF/SHF SATCOM Terminal l"at:lu‘5
B. . Spink, Griffiss Air Force Base, C. P. Alkons,.J. H.At:hcsonand
D L. Zimmerman, The MITRE Corp.
416 €round Terminel Modem Technology for Widﬁlnd Sateliite
" Communications
A. A. Castro and E. Perdue, Raytheon

SESSION 42*

ANTENNA SYSTEMS AND TECHNOLOGY

A. J, Simmons, Linco/n Lab

Organizer; .
A, ), Simmons g S

Chairman:
Sponsor:

42.1 A Satellite Antenna Bystem Operating in mwum
Frequenecy Bands
C. A Lindberg, M.I.T. Lincoln Lab ’ .
° tenie

422 Performanoce of the 20 GHz Solid State Ave- . :
8. J. Gotkis and N. V. Jespersen, G.E. , o
42.3 Radar Cross Section Measurements of | Apennes

R. V. McGahan, RADC

424  EHF Sateliite Adaptive Array Processor (BMP) $fstom Designand
Vulnerability Assessment

R. N. Van Vieet, G.E.
42,5 Laser Hardened Radomes for MILSATCOM

W. Gregorwich, Lockheed MSC
426 A Method of improving the Gain of Shaped Patigrn Anjennes

P. Ingerson, TRW

*Denotes classified sessior
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