Preparing Classified and Limited Disclosure FINAL Papers
Classified Technical Program

General Information and Instructions
Please follow all instructions carefully. Omitting any step can jeopardize acceptance of your paper for MILCOM 2001.
Final papers are due no later than July 31, 2001.
Include your Paper Tracking Number as well as the Session to which you are submitting your paper.
Hard copy submission of your paper is required. Send three (3) copies of your final paper to MILCOM 2001 Classified

Technical Program Security:

MILCOM 2001 Security
The MITRE Corporation
7515 Colshire Dr.
Mail Stop N120
McLean, VA 22102

Paper Format Specifications

Prepare your paper using 8-1/2 x 11 in (21.6 cm x 29.9 cm) format. Image area should not exceed 7-1/2 x 9-1/2 in. All
tables, charts, scans of photographs, and artwork should be embedded within the text. Papers should be no more than five
pages in length.

Top margin 1/2in

Bottom margin 1lin

Right and left margins 1/2in

Column layout 2-column, 3-5/8 in per column, justified
Paper title All caps, centered, 12 pt Times Roman Bold
Headings All caps, centered, 11 pt Times Roman Bold
Text font 11 pt Times Roman, single space

Figures Figure number and title go below each figure
Tables Table number and title go below each table

Page numbers
Abstract

Centered at bottom of page, 9 pt Times Roman
Must be the first paragraph, 11 pt Times Roman Italic

Fonts

The following fonts are considered base fonts and you are encouraged to limit your font selections to this list. Using only the
specified fonts provides a consistent look to all material in the Classified Proceedings. Please note that Times/Times New
Roman is the preferred font.

Arial Helvetica-Italic

Courier Helvetica-Bold Italic
Courier-Bold Symbol

Courier-ltalic Times/Times New Roman

Courier-Bold Italic

Times-Bold

Helvetica

Times-Bold-ltalic

Helvetica-Bold

Zapf Dingbats
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Graphics and Images
Line selection should be simple (a number 1 line with a number 2 line used for emphasis).
Shading should be kept at a minimum; use only to show emphasis or flow.
Text should be sans serif (Helvetica, Arial, etc.), black; do not use color or shadow text.
Do not submit any hand-drawn artwork or text. Good and Poor art examples are shown below.

Good Artwork Bad Artwork

Working Channel
Assignment

Working Channel
Assignment

— Design <

- -J

Restoration

L _» Restoration Control
Control

Countermeasure Countermeasure
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Transmittal of Classified Material
Transmit classified material in accordance with the DoD National Industrial Security Program Operating Manual (NISPOM).
All required approvals must be submitted with the final manuscript.

Instructions for Marking Classified Papers
Follow the directions carefully. Incorrectly marked papers cannot be published. The Classification Marking Example shows a
properly marked document. Format, typing, and instructions for unclassified papers also apply to classified papers.

The first page must reflect the overall classification of the paper and each subsequent page must be marked to reflect the
highest classification of the information on that page. Be sure to label all pages that do not contain classified material as
unclassified and mark all such portions with (U). Use 11 point Times Roman bold font for the classification markings
centered at the top and bottom of the pages.

All of the following information must

. Thiz Classification Marking Example shows a properly marked Classified documant.
appear on the first page:

For Unclassified LS. Only documents, mark top and bottom of pages with
UNCLASSIFIED/US ONLY and portion mark (U) and (LYUO) as appropriate.

SECRETUS ONLY

Title followed by classification
of the title in parentheses. All
titles must be unclassified.

Author and the name, city, and state

of organization responsible for
preparing the paper

Date of submission

Derived from, Declassify on,
must be placed in the upper
right corner of the page

Classification Sources

To complete the “Derived from” line,
identify the applicable DD Form 254
or other classification guide. If the
source is DD Form 254, include the

date and applicable contract number.

If the source is a classification
guide, identify the guide and its
date. If there are two guides, cite
both. If there are more than two
guides use the phrase "Multiple
Sources." Include a bibliography of
the multiple sources.

Portion Marking

Mark each section, part, paragraph,
subparagraph, or portion to show
the level of classification or that a
portion is unclassified. Use a capital
letter in parentheses: (S), (C) or (U).

A NULLING ALGORITHM FOR
MULTI-APERTURE MULTIFLE BEAM ANTENMAS (L)

Jamres W, Masshall
Ann ) Le

T MITRE Carporalion
Sigmal Processing and Advanced Technology Depanment
Resion, Viginia
Tuly 4, 19598 Date af Sabmisswon

(U1 ABSTRACT
FLY Several salvl-apeniune mailtiple beam astenmar (Md-
MBA| derignr havw been progesed for fuure milinaer
commusicanons sarelines io reiisfy demandy for inceeared
muiling resolulion ggoinsr jammers.  Howeses ool
menenrk perfarmance can be reverely dépraded becaare of
sparious sl thay aor arsccianed witk MA-MEA amiennas,
In this paper we propose and asalyee o nuliing afgorim
whay impenies averall Rerwork performance by redicing
povemtial pedormance drgradation cawsed by AA-MEA
aniemna sparkows mulls while providiop high jamming
resplation Thiz afgesithm alio prevides wilde aee
coverage for penvork arers mear @ jammer @ nappond o
tctive) aremarion W dhow tha sprimized beams welphkes
are @ famciion of individen! wrer apiimun beam weiphds
alonp wirh propee phase romnion for each beaw
Computer simadasded resuliy are then provided illudrating
perfurmance of e proposed rechmigee versus ancrher
nuliimg algorithm developed for Defense  Sarefliie
Commuaication Syavesm [O5C5) Super High Freguency
1 SHF Issie lides
Uy INTRODUCTION

(U Multiple beam ascennas (MEA) ars Fregeently ased on
elilary comimumeations saellies especialy 1o receive the
upliok sipsal o that good gaim pallems can be developed
o e & in ol user Is while vady

providimg nulls in the directioa of wplink |

Dervad lrom
Declassily on

providing mulls in the dwection of jammes lerminals
Unlertesaiedy, many of thee slgenthms do nol sdegeaicly
mddress the problem of spurioes nulls wits the resulr thig
anE el 1Efmesals say heve lower pain then desired.
TUME THODR LAY
(UCh Good anienns gain paierss s piovide gais
wward desared serminals while simuhanemsdy exkibaing
nulls in the directsom of jammens. This lamer requirement
can be consldered & consirainl oa the beim weiphi vecior
and this constraint can be mngosed simply by warking in
the mull space of the amennes rEspoiss 10 the jasmer or
mmmers, Comsequenly the dimensionality of the problem
Is redeced and gams e delermined while esuring the
Emmers e milled. The problem 1 furiber consirpised
such thai the porm of the beam weight vecior is unity. By
approprise ermalization of the basis vociors for the el
space. this unity norm constraint applies in ko the mall
space wad in the full beam seight spece. The rl'rr.a.ining
problem is to find beam weighis in the null space which
provide pocd gains pewand the desred wier ierminals.
(L] The meed for beam wesght phice rotalion can be be
underwod by first conudenng the speciil wse of real
beam weaghis and then eaiending e problem o include
complen valved beam weights,  Consider § fwa
dimensional problem withow 8 jammer as shown in Figure 1.

Hecestly, the use of addiliomal apomores Bas bees
Fmestipaled as a mesns of improving the jammes sullisg
resodunon of these MBA:.  In addilion 10 wproving
nulfing resahmtion, the rapidly changesg phase gradieas
across te field of view of these multi-iperiure MEA [MA-
MBA) can s provide spanous sulls in the gain pamers.
Thess spurcus can seroesly degrade the cversll gain
panesn of thew: amennis: sqpecally for scenarios where o
pumber of desined user bermamls ane I8 close gEosimivy w
et ey,

iU} Ameznng gain panems for MBAs, in peneral. arc
determined by the comgles valusd muloplication e,
called beam weights, applsed 1o eack beam.  Many
alporithess: bave been developed for deierminimg dhess
beams weights. These algorithm allempl o schasve pool
gain torsand dessed penmarals while simulianecushy

Figuse 1. 1) Twe Dimersienal Exsmple with Real Weights

Uy As shosm in Figure |, roo weights musi be seleoied, W1
and Wl Beacauss there | conssinl on the pomm of the

SECRETUS G5y

This paper sample |s unclassified. Security markings are for llustration purposes only.
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Headings, Subheads and Captions
Place the marking before the first word of a heading, subheading or caption. This marking must indicate only the
classification of that item except when a second-level heading is included in the first line of a paragraph. In this case, the
marking must show the classification of the paragraph.
Lists are marked as follows:
a. (U) Items preceded by letters
b. (U) ltems in list preceded by numbers
1. (S) This subordinate portion contains (SECRET) information
2. (C) This subordinate portion contains (CONFIDENTIAL) information

Footnotes
Mark each narrative footnote with its own classification preceding the footnote.

lllustrations

Within a box, fully enclose each illustration, photograph, figure, graph, drawing, chart, table and similar display material, and
clearly show its classified or unclassified status. Do not abbreviate. Place the classification marking in the lower left corner of
the box.

Figure Captions
Use a letter in parentheses to indicate the classification of a figure caption. Place the classification marking
between the figure number and first word of the caption. Type the caption centered below the image area.

Figure 1. (U) Sample Caption

Tables
Use a letter in parentheses to indicate the classification of a table title. Type the table number and title below the
table on one line with the classification marking between the number and first word. Type the table classification of the table
itself in the lower left corner of the table.
Table 1. (U) Sample Title

References
Place the classification of the document after the title when referencing classified sources.
No identifier is required after the title when referencing unclassified sources.

Final papers are due July 31, 2001

Frequently Asked Questions
Q. How will I know if my paper was received?
A. You will receive a confirmation email when your paper is received.

Q. | have submitted two different versions of my paper. How do you know which one to use?
A. You will print the date on the first page. When a newer version arrives, all previous versions will be removed from the review
process. Please indicate your Paper Tracking Number.

Q. If I have questions regarding my paper or forms, who can | contact?
A. Email: lap@mitre.org or call 703-883-7273. Always refer to MILCOM 2001 and the Paper Tracking Number that you were
assigned.

Q. Due to sponsor sensitivity, | am submitting an unclassified paper for inclusion in the Classified Technical Program. How
should | handle the markings?

A. Prepare your paper according to the directions for formatting classified papers, and submit a hard copy as for the
Classified Technical Program.



