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ABSTRACTU
N

TheOU. S. DAr nyi sObegi nni ngOt oJf i el dOt heOf i r st Dof Osi xO
St ryker OBri gadedConbat OTeans[( SBCTs) Handequi pOt hedor gani c
Anti - Tank (AT) O ConpanyU of Ot heldl Bri gadedwi thOtheOLAVO I 11O
Anti - TankO Gui dedd M ssi | ed (ATGVY O Pl at f or nd andO t held Tube-
Launched, 0 Optically-Tracked, J Wre-Cuidedd 2BO (TOANI 2B) 0O
m ssileld system O AO devel opnental O effortd isO currentlyd
under way[Jt oJr epl acet heldagi ngOTONI2BOandOHel | fireldm ssil el
systenmsOw t hOalOcomonOm ssi | edt hat Oneet sObot hOgr oundOdand
airdrequirenents. D OWthOincreaseddrange, Olethality, 0andd
target Jacqui siti onCcapability, Ot hedComonOM ssileld(CM Oi s
bei ngdesi gnedOas [t heOpr i mar yOweaponOsyst enilf or Ot heOAr my’ s
Comanchelhel i copt er Dandi sOalcandi dat e(df or Ot hell et hal i tyQd
syst eniJof Ot heOFut ur edConbat OSyst ent]( FCS) Owi t hi nOt heOAr ny’ s
bj ectiveldForce. OOAddi tional ly, OthedCMJi sOdesi gneddt o0bel
“backwar dsOconpati bl e” 0w t hOexi stingd TON]2BO andOHel | fireld
| aunchOpl at f or ms. O0OThelobj ect i velof [t hi sOr esear chlef fort Oi sO
tod determ neld thell i ncreasel i nl operational [0 ef fecti veness[]
t hr oughOt heOenpl oynent Oof Ot heJCMi nOt heOATOconpany Oof [t hel
SBCTO in0 threel differentd scenarios,J usingld thel high-
resol uti onJJanusl Conbat [JModel . O Operati onal Oeffectiveness
will O bell assessedl] andl statisticallyd analyzedd usingl
lethality, Osurvivability, Janddengagenent Orangeldfordthreel
measur esof Cef f ecti venessJ( MOEs) . U
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| . 0 1 NTRODUCTI ONU

The Unitedd StatesO (U.S.)0O Arnyd isO undergoi ngll al
significantOtransformati onOfronmditsOtraditional O Col dOO VWar O
or gani zat i ondandOequi pnent Ot oOadl i ght er, Onor elIst rat egi cal | yOI
responsi veldforce. OOOver Ot heOnext Of i vedtoOtenOyears, Ot hel
ArnyOpl ansOt of or nidbri gadeconbat Ot eans 0t hat Oconbi nellt hel
capabi litiesdof ObothOl i ght Oanddheavylforces, Owhil elJal sold
mai nt ai ni ngd and noder ni zi ngd | egacyOheavyOforces. OUODuri ngOd
t heli nt eri niphaselof [t heJAr ny’ sOTr ansf or mat i on, [si xSt r yker O
Bri gadeld Conbat 0 Teans (SBCTs), O fornmerlyd referredl t olJ as[d
InterindBrigadeConbat O TeansU (1 BCTS), Owi | | Obelf or meddand
equi ppeddwi t hOaOf am | yOof Onmedi um wei ght Oar nor edOdvehi cl es. O
Duri nglit helf i r st Ot wolphases, [t heOAr myOwi | | Ocont i nuellt oObot h(J
noder ni zed and re-capitalizel currentld equipnentl andl
si mul t aneousl yi nvest Ui nOt hednewdt echnol ogi eslrequi reddt olJ
creat elJt helJobj ecti velf orce. OOConcurrent |y, Ot hedAr nyOpl ans(]
t oddesi gnJandOest abl i shOallnewdCbj ecti veldFor cellt ollr epl acel
bot h(t helll egacyf or cesUandlli nt eri nilbri gades. OOTheOhj ecti vell
Forcelwi | | Coper at eJunder Onew yOdef i nedOwar fi ghti ngOdoctri neld
andw | | ObeOequi ppeddw t h(I1t hedFut ur el Conbat 0Syst entl( FCS) [
t hat Omaxi m zesOavai | abl e(st at e- of -t he-art Ot echnol ogy. O0OThel
transformati on wi || O havel far-reachi ng i nplicationsd uponl
forcelstructure, OsystensOacqui sition, dOtraining, 0l ogi stics, O
i nformati onlt echnol ogy, Oandt heOway Ot heOAr ny Of i ght sOi nOt he
21st OCent ury. O( Bot hof [t heOt er ns0“ | BCT” Dand* SBCT” Owi | | Obe
usedl interchangeabl yO throughoutd thisO docunent, ] asO all
functi onUdof Ot helchr onol ogi cal [devel oprent Oof Ot heObr i gade. ) O
[Ref. ] 0O



EachOSBCTOpossessesanlor gani cOant i -t ank[d( AT) Oconpany, O
whi chOwi | | Obelequi ppedw t h(Ot heOLi ght OAr nor ed0Vehi cl edl 11 O
(LAVO 111)0 platfornd andd armedd wi t h(O t hed Tube-Launched, O
Optical |l y-Tracked, OW re- Gui dedd2BO( TONI2B) Om ssi | eddsyst em O
TheOpr i mar yOm ssi onlof [t hi sOconpany Ui st oOpr ovi delJaccur at e, [
| ong-rangel anti-arnmord fired supportUd forO theld brigaded i n
of fensi ve, O def ensi ve, 00 andld smal | - scal e] conti ngencyl ( SSC) O
operations. O WthO itsO standoffd capabilityd andO highO
strat egi candOt acti cal Onobi | ity, Ot hi sOpl at f or nJoper at esas
ei t herJanOorgani cOconpanydw t h(Jt hreel pl at oons, Oor 0t ask-
organi zesl] byl platoond tol supportld thel threel infantryO
battal i onsCw t hi n(it heOSBCT. [

Ind orderd tol addressO thel dramaticallyd decliningQd
avai |l abi l'i tyOof OTONI2BOandOHel | fireldm ssi |l esOdduelt olt hei r O
expiringld shelf-lives, O thed Arnyd isO investingd inO thed
devel opnent OandOpr ocur enent Oof Oalcommonlm ssi | esyst entlt hat [
meet sbot hdgr oundOandOai r Or equi renent s. OOAOmM ssi | elIsyst ent]
t hat 0 sOcomonlbet weenai r DandCgr ounddf or cesOwi | | COresul t Oi nO
benefits inO thel areasd of 0 | ogistics, 0 commonl | auncher [
i nt erface, Ocomonst or agelandOmai nt ai nabi |i tyOrequirements, O
andOoveral | OreductiondinOlifelcycl edcostsOi ncontrast [0t old
procuri ngdbot h(Jai r Danddgr oundCcapabi | i ti esOseparatel y. OO0 t O
i s bei ngd desi gnedd asO t hel pri mar yd weaponld syst enilfor Ot held
Arny’ s Comanchell helicopterd andd al candidatel for thel
| ethalityOsystenilforJthedFCSOw t hi nCOt hedObj ecti velForce. [
Addi tionally, Othel ComondM ssileld(CM OisOdesi gneddtoldbel
“backwar dsOconpati bl e’ 0w t hOexi sti ngd TON]2BO andOHel | fireld
| aunchpl atforns. O

Thr oughout 0Ot heOpast [0t wolOdecades, [t helOt wolpr i mar yOneans[
of Odef eat i nglenenyOar nor OhasObeenlei t her Ow t h(di rect Of i reld
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t ankOamuni ti onOor Dant i -t ankOmi ssi | es. OOTheOMLOAbr ans [t ank
firesOprimarilyOkineticOenergyld(KE) OamunitionOtolOdefeat
enenyOar nor . OOKEOr oundsOar ellchar act eri zedObyOalll ongOsub-
cal i ber Odepl et edCur ani unidpenet r at or Ot hat Oi sOf i n-stabi | i zed. OO
Oncellt helr oundli sCIfi redUi t Ut ravel sOat Osuper soni cOspeed, DandO
uponllhi tti ngldt hellt ar get, [t heOpenet r at or Or odOconcent r at esCand
extremel yO hi ghO anount O of U ki neti cU energyl overd alJ smal | O
sur f acelar ealJof Ot het ar get . OOThi sOhi ghUener gyUenabl esJt he
KEO roundd t o] penetrat el even t he nost [0 f or m dabl ed ar nor . [0
[ Ref . 13] OO

InOdanti-tankOm ssil eslOsuchOasOt held TON] 2B, Oallshaped[
char gelJi sOusedUi nUt heOwar headUt oOdef eat Oenemny Uar nor . OOThi s
t ypel of O war headO i s basi cal | yllall cone-shapeddhol | owd | i ner
madeOupOof Dalmet al Omat eri al OsuchOasOal um nunidor Ocopper .
Thel back, Oordhol  owdside, Dof Ot hedlinerdconsi stsOof Ot hel
expl osi veOmat eri al . OOOncelJt heOwar headOst ri kesOallt ar get, Jall
fuzeldet onat esJt heOexpl osi ve, [causi ngt heOnetal Oli ner0Jt ol
beconelpartial | yOnol t en, Owi t h(Ot heOr est Oof Ot heOconedf or m ng
alnet al Osl ugt hat Openet r at est helt ar get . OO0AdvancesOi nOar nor O
protecti ondsuchOasOexpl osi velreacti velOar nor O( ERA) Ohavelal
denonstrat edd capabi | i t yO of O def eat i ng bot h(1 KEO andd shapedO
char gedOwar headsOby[f i ri ngQdanOexpl osi velchar gelout war dIf r oni]
thed target O platform O def eati ngld t hed i ncom ngl projectile.
AdvancedOm ssi | edwar headsUOcanOnowJdef eat ERAOt hr oughJt held
uselof Oalpr ecur sor Qor Ot andentwar head, Owhi chOser vest olpr e-
det onat eJt heOr eacti velar nor, Jal | owi ngOt heOmai nOwar headOt o0
penet rat et hellt ar get . OOTheJCMi sOpr oposedlt oldbeanCadvanced
chem cal Oenergydm ssil eldw t hOalshapedcharge, Onmul ti - nodeld
war head, [0 capabl el] of O def eati ngld allwi ded arraydof Ot hreats. O
[ Ref . 12] O



Thi sO studyO wi | | O enpl oyO t he Janus Conbat [0 nodel [0 t o
determinell ifO al significantO increased inl operational O
ef fecti venessli slgai neddt hr oughOt heOenpl oynent Oof Ot held CM]
wi t hi nO t hed ATO conpany of O t hed SBCT. 00 [0 Thi s conpar ati vell
anal ysi sOw | | DuseOthedLAVOI Il OATGVO pl at f or niJ andJ TON] 2B0
m ssi | edsyst entlast heldbaselcase, Ow t h(Jt hedLAVOI | | DandOCM]
systenmtJasOthedalternatell case. U (TheOternid “LAVO I 110 ATGV
platfornid andd “Strykerd ATGMI platfornmi willO beld usedO
i nt er changeabl yOt hr oughout Ot hi sOdocunent Oduelt ot helAr ny[
nam nglof [0t helpl at f or nidas[ St ryker ” 0 n(Febr uar y[12002. ) O

O
A. 0 THESI SOPURPOSE/ OBJECTI VEO

Thel pur posel of 0 thisO researchd i s told eval uat el t held
di ff erencesli nOt heOoper at i onal Cef f ecti venessbet ween[t he[OCM]
andOt heOTOWI2BOm ssi | edsyst enCwhenOenpl oyedOby Ot heOSt r yker O
ATGMpl at f or niowi t hi nOt hedSBCT. O0OCurrent |y, Ot hedSt r yker DATGVL
pl at f or nili sObei nglpr oducedOandf i el dedJt o0t hedSBCTOon[t he
LAVO Il Oplatformdw t h(dal TONI 2BO andd anO | npr oved[ Tar get [
Acqui sitiondSightO (I TAS)Ocapability. 00OThel CMJprogranili s
current | yObei nglidevel opedUasalinul ti - pur pose, COconbi nedar ns
m ssi | e. OOEnvi si oneddasOanOOoj ecti vellFor celsyst em Ot heJCMJ
isdal soOdviewedOtoObeOJalOpotential OriskOmtigatordtolthel
agi ngst ockpi | edof OTOWJandOHel | fireldm ssil eldsystens; Ot hi sO
i sOespeci al | yOappl i cabl edt o0t hel AVOATGMsyst entIwi t hi nOt he
SBCTs. UOW t hi nlJt hi sCresearchlUef fort, [t heOpri marydf ocusCwi |1 O
concentrat eldJonJt henodel i ngandOsi nul ati onCof Ot helt acti csO
anddt echni quesU of Ot hell SBCTO ATO Conpany, est abl i shi ngld andd
inputtingd realisticl paranmetersd of 0 both systensl] wi thin[J
Janus, Odevel opi nglt hr eelloper at i onal Oscenari osOref | ecti velof [
t he(Oper at i onal DandOOr gani zat i onal O( O&0O) Oenpl oynent Oof Ot he
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uni t, Oexecut i ngt heOsi mul ati ons, DandOconduct i ngOst ati sti cal O
anal ysi sCof [t helresul ts. [
B. 0 RESEARCHIQUESTI ONSLI

1.0 PrimaryOResear chOQuesti onld

W t hi nOt helcont ext Oof Ot heOSt r yker OATGVpl at f or ndi nOald
JanusOsi nmul ati on, Owhi chOm ssil eldsyst entilprovi deslt heldnost [
oper ati onal Cef fecti veness?[]

2.0 Subsi di ary[Resear ch[lQuesti ons

o How] didO theld variationd of[ terrainl betweenOd
scenari osOaf fect Ot hedperfornmancelof Ot helm ssil el
syst ens?0]

o What Oar et helspeci fi cOadvant agesUof Cenpl oyi ngOt he
CMsyst entdr at her Ot hant heOTOWNI12BOwi t hi n(dt hedOSBCT[
ATCconpany?[]

O
C. [ RESEARCHLISCOPEL

ThelOscopelof Ot hi sOresearchOwi | | Oi ncl udeOalr evi ewdof O
t helOOper at i onal OandJOr gani zat i onal O( O&O) Opl anlif or Ot heOSBCT, [
anldi n- dept hdr evi ewllof Ot heCoper at i onal Or equi r ement sOf or Ot hel
Stryker OATGMpl at f orm Oalr evi ewof [t helddoctri ne, Otactics, O
t echni ques, DandOpr ocedur esUf or [t heOSBCTUATOConpany, Halst udy
on[lt helcapabi | i ti esOandOt ut ori al Oof Ot hedJanusOConbat Cvbdel , O
andOt helddevel opment Dof Ot hreedtactical OscenariosdforOthel
si mul ati onOruns. OOTheOTOW12BOsi mul ati onsOwi | | Obeldesi gnat ed[
t hell basel case, O whi | el t hed CMJ si nul ati onsU desi gnat ed] t he
al t ernat elJcase. OOEachUscenar i ollf or DeachCOcaselw | | ObeOr unli nO
JanusUOtwenty-fiveltimes, Osolt hat Jadt ot al Oof 01500runsCOw |1 O
belconduct ed. OOTheUOt hesi sCOw | | Oconcl udeOw t hOalconpar ati vell
anal ysi sof Othelstatistical Ofindi ngslperJtheldJanusl Post [J
Processor [Reports. [

O

0]
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D. 0 METHODOLOGYU

Thelr esear chOmet hodol ogyf or [t hi st hesi sOf ol | owedf i vel
steps: OOliteraturedrevi ew, DJanusOtut ori al , OJanusOscenari old
andd nodel O devel opnent, O si nmul ati on] execution, 0 andd datal

col I ecti on, OUsynt hesi s, CandCanal ysi s. [

TheOliteraturelrevi ewd andd backgroundO resear chl began[d
withDd reviewingd alllO currentld docunentationld onO Arny[d
Transf or mat i ondandUt heOcont i nui ngldevel opnent Cof Ot heOSBCTs. [
Coordi nati onJ wi t h{J conbat [J devel opersU fronil the U. S. O ArnyO
Tr ai ni ngd andd Doct ri neld Commandl] ( TRADCC) [ was[ conduct edd t o[J
revi ewdt heldnost Ocurrent Odocunent ati onJondt hedst and- upOof O
t he1SBCTsOandlOt heldfi el di nghof Ot hedStryker OATGMpl at f or m [
Concurrently, 0ObothOthel CMIProjectdOficeldanddtheld C osell
Conbat 0 M ssil el Systensld (CCVB) O of ficell of 0 PEQOD Tactical O
M ssilesd providedd informationd ond theld respectivel
capabi li ti esUof Ut heOCMIandUTOWI2BOm ssi | elIsyst ens. O0Last |y, O
allt hor oughr evi ewJof [t he[1O&OIconcept andlener gi ngldoct ri nell
for Ot hedSBCTOandOATOconpanyOwasdconduct eddt o pr ovi dedt hel

basi s[f or [t act i cal Oscenari olddevel opnent . O

TheOJanus[t ut ori al DandOsubsequent Oscenar i oddevel oprent [
andOexecuti onOwasOper f or medOat Ot he[JTRADOCO Anal ysi sCent er I
( TRAC) -OMbnt er ey, [l ocat edat Ot helNaval [OPost gr aduat edSchool [
(NPS). 00O Thed JanusO User 0 Gui ded andOt ut ori al Odocunent ati ond
wer e(Jrevi ewedJt oOprovi deJalbasel i nelJJunder st andi ngof Ot hel
Janusnodel , DandOt odl ear nOhowtdt oOi nput Ot heldnecessar yddat all
t oldevel op[lt helk hr eeliscenari os. [

Desi gni ngd thel scenariold enconpassedd inputtingd andd
revi ewi ngt helat t ri but esUf or Ot helappl i cabl eOweaponlsyst ens, [
devel opi ngOt hetacti cal Oscenari osi naccordanceldw t hdt held
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doct ri neof Ot hedSBCTOandOATOconpany, OandOi ncor por at i ngt he
forceld structureld and scenariosldondtheddifferentOterraind
| ocati ons. OOAOrunOmat ri xOwasOdevel opeddandOusedt odr ecor d
t helr esul t sCof Ceachsi nul ati onCr un. OO0

The nextd step, 0 sinmulationd execution,d enconpassedld
runni ngbal | Dof Ot heOiterati onsOperOtheldrunOmatri x. DOEachO
scenari of or DeachOweaponOsyst enilwasOrunOt went y-fi vedti mesl
tod providell thed fundanental O datall ford thel statistical
anal ysi s. [

Lastly, Ot helldatallcol | ecti on, Osynt hesi s, Danddanal ysi sl
st epl] consi sted of [0 col | ecti ngd t hed datald fronid eachd run, [
devel opi ngld graphical 0 spreadsheets, 0 andd review ngld thell
resul tsfronilthelsubsequent Ostatistical Danal ysis. 00Thesel
resul t sOwer eldsynt hesi zedOi nt oldconcl usi ons[t hat Oanswer ed(Jt hell
pri mar yOandOsubsi di ar y[r esear chldquest i on, Oprovi dedi nsi ght s
i nt ot heoper ati onal Uef f ecti venesslof Jeachm ssi |l elJsystem [

andd ed[® or ecommendat i onsf or [f urt her Or esear ch. O

0
E. 0 THESI SHORGANI ZATI ONU

TheOt hesi sOi sOconpri sedUof Osi xOchapt ers. OOChapter U1, O
I ntroducti on, Oprovi desOt hef r amewor kOf or Ot heOst udyOJandUt held
nmet hodol ogi esl] enpl oyedd tol devel opld theld simulationd andO
conduct [t he(anal ysi s. U

Chapter Ol I, OBackground, Oprovi desClanUover vi endof OAr ny [
Transf ormati on, Ot hedSBCT, Ot heOATOConpany, Ut heOSt r yker DATGV
platform Othed TOANI2B, DandUOt hedCM OO Thel pur poselof Ot hi s
chapt er Ui st opr esent [0t hellcapabi | i ti esUof DeachUOor gani zati ond
andOweaponlsystenilt odest abl i shiJt hedunder pi nni ngsOf or Ot hel

scenari oldevel opnent . [
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Chapterdl 11, 0JanusOOvervi ew, Odescri best he(nodel Oand
scenari olddevel opnent [process, Oexecut i onOof Ot helsi nul ati on, O
anl] overviewd of 0 eachO of O thel threel scenarios,  and al
defi ni ti onDof [t heveasur esof [Ef f ecti veness[J MOES) . O

Chapterd 1V, O Dat all Present ati onlJ andUJ Met hodol ogy; O and
Chapterd V, O Datal Analysis; [ presentd thell datall andd thel
stati sti cal Oanal ysi st echni quesOusedt olconpar et her esul t s
ford eachld systenil fronld eachl scenario. ] O The datald isl
gr aphi cal | yOOdepi ct eddi nOspreadsheet sCf or Oeachd MOE, Owhi | eld
thed anal ysisl conparativelyld exam nesl thell statisticalO
di fferences.

Chapt er OOVI , OConcl usi onsOandOReconmendat i ons, Odr awsOandO
summari zesOt heJconcl usi onsOf ronidt hedstati sti cal Janal ysi s, [
t husOanswer i ngt helr esear chlquest i ons. OOPot ent i al Uar easf or [
further researchld ared al solJ li sted, 0 andlJ i ncl uded all short O
descri ptionlf or Ceach. [

N
F. O POTENTI ALOBENEFI TSOFROVLITH SOTHESI SO

Thi sO studyd i sO0 i ntendedd t o] provi deld t hell CMJ Proj ect [
O fi ceJandOPr ogr antJVanager O( PM , OBr i gadelConbat OTeanil( BCT) , O
wi t hJi nsi ght sUi nt ot heOpot ent i al Of or i ncr easedJoper ati onal [
effecti venessUOof Ot heOSBCTUi f Ui t Ower et oObelequi ppeddw t h(
theOCMUOOItOw Il Oal sodprovidell essonsU | earneddfordtheld
enpl oynment O of O t hel SBCTO AT Conpany basedUd uponl ener gi ngd
doctrine.d U Lastly, O thed resultsd wi |l O provi deld bot hd t he
ProgranilExecutiveld O ficeld(PEO OfordTactical OM ssil esdandld
thell Departnmentd of thel Arnmyd (DA)O withO additional O
justificationd forQdthel requirenentd andd procurenent [ of O alJ

commonlni ssile. O



I 1. OBACKGROUNDLU

A. O ARMYUTRANSFCORIVATI ONLOVERVI EW]

Thel dem sel of O t he Sovi et J Uni onO i nO t hel | at e 1980s0
i nitiatedOunprecedent edlchangesOf or Ot heOUni t eddSt at esDAr ny. [0
Insteadd of Othedtraditional OnonolithicOthreatdtol preparel
for,0thed Arnyd wasl cal | edd uponlJ t o conduct [0 al] seri esO of O
depl oynent sUi nOr esponseldt oldsever al Or egi onal Oor Ocont i ngencyl
threats. 0 O WthO thel exceptiond of Desertd Storm [ thel
depl oynent st o0Panama, OSonal i a, [OHai t i, DandOBosni a, [f r onidt hell
| at e- 1980s0t oJt heOm d- 1990s, Ocanlbelchar act eri zedUasOSmal | O
Scal el]Cont i ngenci es[J( SSCs) . OThi st ypellof Ooper ati onlr equi resd
sonel scal el of O conbat O forcesdt ol stabilizel ordcontaindal
regi onal Ccri si s, Ounti | Ot helsi t uati onCOcanCbeOdowngr adedCt oOald
stabi | i t yOandOsupport Doper ati ond( SASO) . OOTheOnext Ol evel Oof O
conflictOisOtermeddadmaj or Oregi onal Ocri si sO(MC), Oandi s
represent eddbydpotenti al Ochal | engesdfrondadversari esdsuchl
asll raq, Ol ran, Oor OChi na. O] Ref . 025: Op. 02] OOTheOf i nal Ost agel
of Oconfli ct O sCOr ef erredt odasOalmaj or [t heat er Dof Owar O( MTW , O
and i s characterizedd asU t hed “nost O seri ousd conventi onal O
mlitaryOscenari ot hedUnitedStat esCiwoul dd0OhaveltoOface.”
[Ref 025: Op. 02] 00TheONational OM litaryOdStrategyd(NVS) Oof O
19970st at esUt hat Ut heJU. S. Onust Obelcapabl elof Or espondi ngOt olJ
all 0 typesd ofd potentialO environnments rangingd froni
“ humani tari and assi stancell t oJ fi ghti ngd andd wi nni ngld maj or O
theaterd wars, 0 andd conductingld concurrentd smaller-scal eld
contingencies."O[Ref.025:0Ch.0O1I1,0p.01]00 Tod neet O t hed
requi rement s of O theld NV5, Ot heltwol conceptslof [strategi cll
agi lityld andd power O projectiond areld required. d O WthO t hell
downsi zingd of 0 thed mlitary,d thed U. S. O nust havel thel
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capabi lityOtoOrapi dl yOdepl oyforcesOfronidt helconti nental O
Uni tedOStat es( CONUS) Oi norder Ot odresponddeffectivel yOIt o
SSCs. O0BaseddonOt hell egacyf or cesOof Ot heOMLOser i esAbr ans [
tank, Ot heOM2/ M30Br adl eyl nfantry/ Caval ryOFi ghti ngldVehi cl e
(BFV/ CFV), O and t he MLO9A6L! Pal adi nCJ artilleryd systemdit0O
becanel clear that U t hel heavyl forces of O thed Arnyd arel
i ncapabl ed of O rapi dOJ power 0 projectiond fronmd CONUS, [J t husO
requi ri ngaOnewway Lof Ot hi nki ngOandDalnewtt ypelof Uf or celJt o
resol vell hi sCdefi ci ency. [

I nOCct ober 01999, OGener al O( GEN) OEri cOK. OShi nseki , Ot hel
Chi ef Oof St af f Of or Ut heJAr nyJ( CSA) , Ounvei | edhi sOvi si onOf or O
Arnyd Transformationd atd thel annual O conventionl of 0 thel
Associ ati onlof [0t helUni t edSt at es DAr ny O( AUSA) Ui nOWashi ngt on, [
D. C. OO nTt hat Ospeech, OGENDIShi nseki Odescri bedThi sCVi si onf or [
t heOAr ny, Owhi chOenconpassesUtransf or mati on, Or eadi ness, Jand[J
peopl e. OOW t hi ndt hi sOAr ny Vi si on, OGENCIShi nseki ’ s nt ent Of or O
ArnyTransf or mat i onCwasldescri bedCas(f ol | ows: [

Heavyd forcesd nustld bel nored strategicallyld

depl oyabl el andd noreld agileld withd all smaller

| ogi stical Ofootprint, Jdandd!lightOforceslnust [0 beld

norell | et hal , O survi vabl el andO tactical | yO nobi l e. O

Achi evi ngOt hi sOparadi gnidw || Orequireldi nnovati vell

t hi nki ngd about O structure, O noderni zati ond effortsO
andOspendi ng. [J Ref . [40: Op. (2] O

W t hJt heOt henmeof 0" Sol di er sOonOpoi nt Of or Ot heOnat i ond-0
per suasi velli ndpeace, Ui nvi nci bl eddi nOwar, ” Ot hellgoal Oof Ot hel
ArmyOVi si onli st oachi evel* strat egi cddom nancelacr osst held
entireld spectrunt] of O operations.” [Ref. O 32] 0 Thel Vi si onU
stressesUt heldneedlf or Ol andJf or cesJi nJj oi nt, Oconbi ned, Dand[
mul ti-national O operational 0 structuresld andd environnents. [
Additionally, O thed Arnyd mnust possessd thel necessaryl
responsi veness, [0 and strat egi c andd tacti cal O dom nancel t o
0 10



trai nOf or DandOexecut e(Joper at i onsdi nOm ssi onsOr angi ngdf r onil
humani t ari anJ oper ati ons, 0t o0 SASOJoperati ons, 0t o1SSCs, [0t o]
MI'Ws. OOTolOmeet Ot helr equi renment Of or Of ul | Ospect runmidom nance, O
t hel CSAL out | i nedl sevenl key[l characteristicsOinOtheldArnyO
Vi si onlt hat [t heOAr my Onrust Cpossess: U

o Responsi veness[-[ISt r at egi cr esponsi veness[t hr ough
forward depl oyedd forces,d forwardO positionedd
capabi lities, ODandf or celproj ecti onlcapabilities. O

o Depl oyabi | ity —[ Capabi lityd t ol depl oyl all conbat O
f or ceCanywher eld nt heCwor | dCwi t hi n[960hour s. [

o Agi lityOd-0OCapabilityOtoOtransitionOrapidl ydfront
SASOt oMW land[back, Caslinecessary. [

o Versatilityld -0 Capabilityd for[ organizational O
forcestol seam essl yOtasklJ organi zeOt ol maxi m zell
forcelef fecti venessf or [t helm ssi onCat Chand. O

o Let hal i t yO-0OI ncl udesOt heOt radi ti onal Oel ement sOof O
fires,d maneuver, [0 | eadership,d andd protection.
ArnyOTransformati onOwi | | Of ocusOonOr et ai ni ngt held
lethalityd of 0 heavyd forcesd whilel inprovingld
deployability,d asO welld asl retainingd thel
deployabilityd of O lightO forcesd whil el i nprovi ngQ
lethality. O

o Survivabilityd -0 Miust | everagel technol ogyll tol]
provi ded maxi munil protectiond tol] sol diers,d both[
nmount eddanddi snmount ed. [

o Sust ai nabi ity -0 Must [0 aggr essi vel ylI reducel t he[
| ogi sticslf oot pri nt Uof Cour [f or ces. [ Ref . 032] O

Duri ngOt heli ni ti al OphaseOof OAr my OTr ansf or mat i on, COwhi chd
i sOcurrentl ydongoi ngandOwi | | Oconti nuedt hroughJ2003, Ot woll
SBCTsar ellbei ngllor gani zed, Oequi pped, Ot rai ned, DJandOt est ed. [
InOtheOinterinphase, Dandadditional OfourdSBCTsOw || Obel
formedd0andOequi ppedw t hDadfam | yOof Omedi um wei ght O1 AVs, [
nowlcal | ed0t he* St ryker. ” [ Ref . 039] OODur i ngt heself i r st Ot wo
phases, 0 theld Arnyd wil |l O continued told noderni ze and[ re-
capi tal i zeOcurrent Oequi prent DandOconcurrent | yOi nvest Ui nOt hed
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newt echnol ogi esOrequi reddt o0devel opdandOevent ual | yOfi el dO
thell Objectiveld Force.Od 0O Theld finalO phasel ofd Arny[d
TransformationOw || O bedthedtransitiontoldthel Cbjectivel
Force. O0OI nOt hi sOphase, Ot heOenti redArnydw | | ObeOor gani zed
i nt oOnewJor gani zat i onsOandOequi ppedw t hCOnew(t echnol ogi es, [
whi chOt heOAr my Ui nt endsUt oOconmedt of rui ti onOw t hi nOt heOnext O
100k o[150years. U

TheUi ni tial Ophaselof Ot heOtransformati ondi sOcurrentl|yd
underwayl] at 0 Fort 0 Lewi s, O Washi ngt on, [0 where t hed ArnyO i sU
or gani zi ng, Oequi ppi ng, Danddtrai ni nglt hedfirst OtwodSBCTs. ]
Thell corel] forcesl forO thesell twol brigadesd arel] all heavyl
mechani zedObr i gadeOof Ot heOAr my’ s02"01 nf ant ryODi vi si onOdandOall
| i ght Di nfant ryObri gadedof Ot heOAr my’ s025'"01 nf ant r yODi vi si on. OO
Ext ensi vel cross-levelingld of 0 personnel d andl equi pnent, [
conversionsld of 0 mlitaryld occupational 0 specialties, andd
t rai ni ngat Qal | O evel sOOhavelt akenlpl acedt of aci | i t at et held
i ni tial Ostand-upUOof Ot helObri gades. OOl nOJul yJ2001, 0Ot heJAr ny [
announcedi nOt heOf ol | ow nglst atenent Ot hedi dentityOdof Ot held
next [bri gadest ot ransform [

Thelnext Obr i gadest o0t ransf or m Ui nOor der, Oar e[t he

172nd0d Infantryd Brigadell (Separate), FortsO

Wai nwight 0 andd Richardson,d Al aska; [ thed 2ndO

Ar nor edOdCaval r yORegi nent O( Li ght ), OFor t OPol k, OLa. ; O

t hed2ndOBri gade, 025t hOl nfant rydD vi si onO(Li ght), O

Schof i el dOOBar r acks, OOHawai i ; Dandt hed56t h(Br i gadel

of 0 thed 28th0 Infantryd D visiond (Mechanized), O
Pennsyl vani allAr nyONat i onal OGuard. [J Ref . [41] O

Thed Arnyl eval uatedl] candi datell vehicl el prototypes, O
referreddt odasObi dlOsanpl es, [0t hr oughout Ot heOnont hJof OJune
2000. 0 O A0 si x-year, 0 $40 bil l'i ond contract O wasO awar ded(d t o[J
CGeneral 0 Motors/ General 0 Dynam csl0 Land Systensl Limtedd
Li abi l'i t yOCor porati onJ( GM GDLSOLLC) Oond170Novenber 0200000f or [
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2,1310 LAVO I I1s. O[Ref. 03010 0 Thed twolinitial dSBCTsO ar el
servingldast hedoperational OandOorgani zati onal Onodel sOOf or O
t helOf ol | ow onOSBCTs, Ousi ngOmedi um wei ght Ovehi cl esOonOl oanld
f roniCanadallandUot her Ccount ri es. [

Thr oughout Ot heli ni ti al Ophaselof OArnydTr ansf or mati on, O
theOArnyOw | | Oconti nueldt olrevi sellkeydconcepts, Odoctri ne, [
andOstrategi cOpl ansOf or Ot heOSBCTsOandOcont i nuelt olrefi neld
t hell organi zational O andld operational 0 designl ford all newd
divisional O structure.d O Theld Arnmyd willO alsol addressO
interoperabilityd i ssuesl] betweenl t hell Servi cesd and ot her [
nat i ons, HDasOwel | DasOt helJt r ansf or mat i onOef f or t sOof Ot heJAr ny [
Reser velConponent DandOt heJArmy’ sJinstitutional Of orce. 0OAO
keyOm | est oneldf or Ot hi sOphaselli sOFi scal OYear O( FY) 02003, Oat [
whi chOt i medt helJf i r st OSBCTUi slschedul ed0t olreachitsOl nitial O
Oper ati onal OCapabi | i tyO(1 OC) . OOPri or [t o[t hi sOm | est one, Ot hel
initial O brigaded wi Il undergol] operational O testingl andl
eval uationtoldval i datelitsoperati onal OandOor gani zati onal [
concept, Oendi ngdi nOadfi nal Ocertificati onOexerciselat Ot hel
Joi nt OReadi nessTrai ni ngliCent er. [ Ref . 07: Op. [(47] O

InOthedinteriniphase, Othed ArnyOw || O applyd |l essons
| earnedd fronidt hedinitial Ophased andl f or nJ onel addi ti onal [
f ol I ow onlbri gadelper Oyear Oover Ot hellnext OsevenOyear s. O0OOnel
Arny Nati onal O Guardl bri gade, Ot he 28t hO I nfantryd Di vi si on[]
(Mechani zed) Oof Ot heOPennsyl vani alDAr ny[Nat i onal OGuard, Owi | | O
bel convertedtoOt hel newd SBCTL desi gnU duringdthedinterind
phase. O00OTheseSBCTsOwi | | ObeOequi ppedOwi t h(Ot helOsanmeOf ami | yOI
of Ovehi cl esOasOt heli ni tial OSBCTs, Ounti | Ot heOAr nyOi sOr eady
tolJ beginl transitiond tolJ theld Objectivel Forcel with{ thel
fi el di ngUof [t heFCS. O



Thelf i nal Ophaselconsi st sOof Ot heOt ot al Ot ransformati on
tod theld Qbjectivel Force. O Thed Cbj ectivel Force, O tol bel
conpl etel yO fi el dedd i nOO about O 100 tod 200 years, O wi |l I O bel
desi gnedd andO equi ppedd aslO standardi zed, O vehi cl e-based, O
medi um wei ght Obri gades. OOt Ow | | ObeOconpl etedUonl yOafter O
resear chJandUOdevel oprent Uof Osci encelandt echnol ogyJadvances
makell possi bl e t hed procurenent 0 of O t held FCS necessaryll t o[
real i zethelcapabilitiesOrequireddbydt hedOoj ecti velForce. [
Thr eelsepar at eJr esear chlOconsorti alareOcurrent| ylOconducti ngdd
experi ment ati onOandt ri al sOusi ngOnodel i nglandOsi nul at i onUi nO
support [0 of [0 Obj ecti vel Forcell devel opnent . O O Thed ArnyOwi || [
pursuell all conditions-basedl] strategyld tol ensureld that[
appropriatel conditions arel nmet 0 bef ored novi ngd frondd t hell
initial Ophasedtoldtheli nteri ndJandJobj ecti velphasesUOof [t hell
transformati onCeffort. [ Ref. 07: Op. (131] O

The Army Transformation

Legacy
Force

Objective
Force

Interim

1
1
1
'
1
'
'
I
I
w:-
i l Solution:
1
i
Force :
|

|
Initial BCT Interim
|= 1 ®
200 nte m.. 2003 Equippod
Objective

. . Responsive, Deployable, Agile, Versame,
Lethal, Survivable, Sustainable.

Fi gur el. (I A& ny[dTransf ormat i onJ Ref . [07] O
O

TheOArmyOVi sionOw | | Obeexecut eddi nUaccordancelw t hJ
t heOTr ansf or mat i onOCanpai gnOPlI anJasdepi ct eddJi nOFi gured1. [
Wi | ed concurrent!| yd mai ntai ni ngd focusO on t hell sevenl key[
characteristicsUof Ot heJOArmyOdVi si on, Ot heJArnyOw | | Oconduct O
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itsOtransformati ondfol | owi ngdalt hree-axi sOstrategy. 00OThel
topdaxi sOof OFi gureld 10representslthel focusOof Othed Arnmy
seni or 0| eadershi pdtoldensureldtheldcapabilitylof 0dnear-ternil
war fi ghti ngd readi ness t hroughld anlJ aggr essi vel strat egyl] of [
recapi talizationOof Oour Ol egacylequi pnent . OOTheObot t onilaxi s
represent st heldst r at egy [t oUaddr ess[t heldi mmedi at e(ddefi ci ency
of Cpower [pr oj ecti onlt hr oughlk helf i el di nglof [0t hedsi x[OSBCTs.

Fi nal |y, Ot heOm ddl elJaxi sOdepi ct sOt heOAr ny’ sOconmi t nent O
t of undi ngdsi gni fi cant Or esear chOandOdevel opnent Oef f ort sOi n
orderdJto0identify, Omaxi m ze, OandOi npl enent Orevol uti onaryO
sci enceJandlt echnol ogydsol uti onsi n(Jorder Ot oddevel opdand[
producel t hel FCSO of 0 t held bj ecti vell Force. 0 [0 Basedd ond anl]
accel erat edlJschedul e, DallTechnol ogyJReadi nessDeci si onlwi | | O
beOmadedi nOFYO20040i nOor der Ot olsel ect Ot heldnost Dadvanced
t echnol ogi eslt hat 0w | | Osupport Ot helddesi reddcapabi i ti esUOof O
t he(dObj ecti velFor ce. I

[
B. 0 STRYKERIBRI GADELICOVBATLTEAM]

BasedonOt hellvi si on, [gui dance, OandOi nt ent Oof Ot heJCSA, U
eachl of O t hed proponent [0 school sl0 wi t hi nO TRADOCO began(d t o[l
expl oreldt helJor gani zat i onal DandJoper ati onal Ocharacteristicsl]
of Daldmedi um wei ght Obasedlf orceldt hr oughout Ot hedsumrer Oand[l
fal | Oof 01999. O0Leadi ngOuplt oOGENCIShi nseki ' sCJannouncenent Oat [
t he[JAUSAOconvent i onli nOCct ober 01999, [t heldConbat [ODevel opnent [
(CD) O directoratesl at [ Fort 0 Knox[d andld Fort [0 Benni ng, O i nJ
conjunctiond wthd TRAC- Leavenworth, 0 conductedld extensivell
nodel i ngd andOsi mul ati onOexperinmentsOthat Oresulteddindt hel
or gani zati onal O confi gurati ondepi ctedl] bel owdi nOFi gurel 2.
ThelOmai nOgoal Ot hr oughout Ot hedevel opnent Oof [t helbr i gadewas [
told optimzel it forO enploynentd in SSCsO and,d wth[
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augnent ati on, O enpl oynment O i nO0 MW, O 00 To doO t hi s, Ot hel CDO
comuni tylreal i zedOt hellneeddt ol0desi gnlt heObri gadeOw t hOJaO
focusOonOmaxi m zi ngl0t heOforceleffectivenessOqualitiesOof O
proj ecti onCdom nancelandbat t | espacelddom nance. OOPr oj ecti ond
dom nancell i sOO conprisedd of 0 thed characteristicsl of 0 airQd
depl oyabi lity, Osustai nability, Oandd Manpower [0 and Per sonnel O
Integrationld (MANPRINT),O whilel battlespacell dom nancell
consistsl ofJ lethality,O survivability, 0 andd battlefiel dd
nmobi | i tylcharacteristics. [J Ref. [140] OO

Initial Brigade Combat Team Capabilities
= Responsive and deployable = Precisi internetted, bined arms fighting
= Combat capable - full spectrum - enhanced situational understanding
- complements Major Theater War or - more access to combat multipliers
Major Regional Conflict capability - more combat power at point of battle
- creates new Small Scale Contingency or 116 [ 3408
Stability and Support Operations capability BR'SQDE
1AV (2)
3x665 408 285 379|
INFANTRY RSTA ARTILLERY SUPPORT
BATTALIONS —’_‘ SQUADRON BATTALION BATTALION
+Principle fighting force *Provide all ther, long. ge, p! forward, reach
of the IBCTs around the clock, p i ici y isti
~Operate autonomously accurate & timely battery fire support Provide distributive and
wlin an IBCT AO or as reconnaissance & «Can reinforce infantry reach CSS logistics &
part of any combat Bde surveillance BN mortars combat health services
-Operations executed by *Recon up to 9 routes,
Infantry companies conduct surveillance of
-Can operate in close, up to 18 areas, or any
complex, or urban terrain combination
51 7 119| 74
ANTI-TANK MIL INTEL ENGINEER SIGNAL
COMPANY COMPANY COMPANY COMPANY
long ] Provide ISR analysis Provid ish IBCT C4ISR network
anti-armor fire & integration support support & force support *Network management
+Can destroy all types of  -Maintains organic +Counter-mobility *Range extension of voice/data
enemy armor and many reach for linkage to <Engineer recon commo
field fortifications ARFOR “Topographical section -Battlefield VTC services |:|

Fi gurelR. [(ITBCTCapabi | i ti esJ Ref . [(R1] O
0

Thelm ssi onlof [t helbri gadell sfas([f ol | ows: O

Thelbri gadelldepl oysOver ylrapi dl y, Oexecut eslUear | yQI
entry, DandOconductsOef fecti vell conbat [ operati ons
i mredi atel yll ond arrival O told prevent, [ contain, [
stabilize, Oor Oresol veOalconf | i ct Ot hr oughOshapi ng
and] decisivell operations.d [0 Thel brigadel
participatesdinl Mjor[d Theater O VWard (MW, O wi t h{J
augnent at i on, HasOalsubor di nat eJmaneuver Oconponent [
wi t hi nO ad di vi sionJ ord corps, Uin0al varietyl of I
possi bl el rol es. OO TheO bri gaded al sod parti ci patesl]
wi t h(D appropriatel augnentati ondind Stabilitydandd
Support 0 Qperationsd (SASO O asO anOinitial dentryl
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f orceland/ or DasOallguar ant or [0t odprovi dedsecurity
forOstabilityOforcesObyOneansof it sldextensivel
conbat [capabi l i ti es. [J Ref. [40] O

AsOthelm ssionOstatement i ndi cates, Ot hell SBCT, Jaslall
di vi si onal Obri gade, Oi sOdesi gneddt oO0beOenpl oyeddasOalful | O
spect runidf orce. UOW t haOcor equal i t yOof Ohi ghOnobi lity, it 0O
possessesl i ncreasedl strategic, doperational, 0 andOtactical O
nmobi | i tyOt hr oughOi t sOr api dO0depl oyabi i ty; Ot heJgoal Ui sOf or O
t hi sObri gadeJt odbeldepl oyabl eCJanywher elJi n(Jt heOwor | dOwi t hi n[J
960hour sasOanlear | y- ent ryldi vi si onal Of or ce. OOEachOSt r yker O
pl atfornil i sO desi gnedd tolJ bel transportabl el byl ald G 1300
ai rcraft 0w t hi nOadt heat er Jof Ooper ati ons, Dandt helspeedUof O
t hedSt ryker Oduri nglexecut i ondof Ol andOoper ati onsOw | | Oneet [
or Cexceed400m | esUper Chour O nph) . [0 Ref . (23] O

W t hOt hreelnot ori zedi nfantrylbatt al i ons, Ot heJSBCTOi s
infantry-centric.00I1tOisOprimrilyldesigneddtoldgetdthel
infantryld to thel fightO rapidly, 0 augnment edd by all r obust [
Reconnai ssance, OSur vei | | ance, OandOTar get Acqui si ti ond( RSTA) O
squadr onOwhoselpri mar yOpur poselli sOt opr ovi deCJunpr ecedent ed
situational 0 awareness.d [ ThisO capabilityd provideslO thel
maneuver COcomuander sat OeachOechel ondt heOabi | it yOt oOdenpl oy
t hei r Of or cesOat Ot het i medandOpl aceOof Ot hei r Ochoosi ng. OO nO
additiond tod thed infantryl battal i onsd and RSTAO squadr on, [
ot her Omaj or Osub- el ement sOi ncl udelt heant i -t ankOconpany, Oan0
artilleryObattalion, Oanlengi neer Oconpany, allbri gadeOsupport O
battalion, 0 ald mlitaryd intelligencell conpany, d all signal O
conpany, UandOalbr i gadeUheadquar t er sCconpany. O0OThei r Opri maryO
m ssi onsCar elldescri bedwi t hi n[Fi gure(2. [

O OoOoOdod
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C. 0 ANTI - TANKCCOVPANYD

TheOATOconpanyUof Ot hedSBCTUI sOt heOpri mar y[l ong-r angel
anti-arnordelementd of 0 theld brigade. 0 O 1t0isO capabl el of O
conducti ngOf ul | Ospect runiloper ati onsti nUi tsOanti-tankOrol e, O
rangi ngdf r oniISASOIt 00SSCOm ssi ons. OOW t hi nOanOMIW 0Ot heOATO
conpanyl] canld effectivel yd support all largerd force. 00 O Thel
m ssi onUof [t heOATCconpany [ sCasf ol | ows: O

Thel anti -tankd conpany] provi deslJ accurate, 0| ong-

rangel anti-arnor fireld support told enhancel t hell
infantry’ s et halityOdandOsurvi vability. [ Ref. [40] O

TheO ATO conpanyi s organi zeddper OFi gured3. OOWthOal
total 0 of 0 510 personnel,d it consistsO of 0 all conpanyl
headquartersOel enent ODandOt hreed ATOpl at oons. OO ThedconpanyO
headquart er s sOconpri sedOof Ot heOconmmandOgr oup, Ot heCconpany O
firedsupportOsection, Janddalnedi cOsection. OOEachOof Ot held
t hreedATOpl at oonsUi sl edd0bydall i eut enant Or esponsi bl eldf or O
fi ve[INCOs[andUseven(sol di ers. [

6/0/45
9 X AT IAV
000 1 X Striker

2 x C2 M998

CO HQ | 1 x striker

3/0/9

3 X AT IAV
1/0112

O
Fi gur e[B. [(TATConpany [ gani zat i on[] Ref . [40] O
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O The ATO conpanyl support sl t held m ssi ons of O t held SBCTO
t hroughld itsO abilityd tod achi evell andO mai ntai nJ standoff [
engagenent Or angeswi t h(Ot heOeneny. OOAsOt heOpr i maryOant i -t ankd
forcelw t hi n(0t helbr i gade, [0t he(JATOconpanyOcanCoper at elJei t her [
asl] al uni fiedd conpany, O orJit0O canl taskl organi zell byd ATO
pl at oonsOandconduct Om ssi onsOw t h(Ot heCOnaneuver Obat t al i ons. [
Thell att er Ocapabi | i t yi sOanlessent i al Oconponent Dof Ot heOSBCTO
andd requi redd t olJ conduct O conbi ned ar ns oper ati ons. [0 O Thel
conpanylwi | | Doccupylbat t | elposi ti onsUf or Ot heJATOpl at oons[t olJ
occupydandOprovi delJoverwat chOf ronilt hr oughout Ot helar eall of O
operations. 00 Asl necessary, theld conpanyOw | | O refinelandd
devel opl t hesel posi tions i nlJ order [0t o] devel opJ engagenent [J
areaslt hat Dopti m zeJt helst and- of f Ocapabi | i ti esOof Ot heOTOW]
2BOsystem OOFrontt hesedposi tions, Ot heJATOpl at oonsOr et ai nJ
t helcapabi | i t yOt ocl oselw t hDandOdest r oyt heOenemny, Oor Ot oJ
support Oreconnai ssanceldanddsurvei | | anceJoperati onstof Ot held
RSTAsquadr on. [J Ref . [125: [ICh. 6] U

O | nOt heOconduct Oof Cof f ensi veloper at i ons, Ot heOJATOconpany O
wi |l O servel inand overwat chd or 0 support-by-firedrol el inl
support Oof Ot he(dnmaneuver [bat t al i on’ sCoper ati ons, Oprot ecti ngd
t hefl anksOof Ot heOSBCTOf r omidanbushesor Ocount er - att acks. [
| f Dassi gnedt o0t heOsubor di nat eddnaneuver CObatt al i on, Ot heOATO
pl at oonsCOwi | | Oconduct Osi m | ar Ot ypelm ssi onsOwhenloper ati ngQd
i nOalpuredconpanyUorgani zati on. OO TheOpri maryd pur poseld of [
of fensi vell operationslisOtoll“seekdtol seize, Oretain, dandd
exploitOtheOinitiativetoUdecisivelyldefeatOthedeneny.”O
[ Ref . 019: Op. A- 1] O f ensi veloper at i onsal solat t enpt [0t o: O

o Di srupt Cenemnylcoher ence.
o Secur ellor [sei zelt errai n. O

o Deny [t helClenenyCuselof [0r esour ces. [
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o Fi x[(t heCeneny. O
o Gai nUi nformation. O
o Decei vellt helleneny. [ Ref . 119: [p. (4-1] O

Thel t wold mai nO t ypes[ of O of f ensi vell oper ati ons t hell ATO
conpanyl] may[d] conductO arell thel attack, 0 both( hastyl andO
del i berate; 0 andOd thed novenent tol contact.d O Ofensivel
operationsOarelusual |l yd“force-orienteddattacksagai nst 0 all
stationaryOenenydforce, Oforce-orientedattackslagai nst dall
novi nglenenyf orce, Oor Ot errai n-ori ent eddat t acks. ” [ Ref . 019: [
p. 0 4-11]10 O Figured 40 depictsl thell differentd typesd of [
si tuati onsdi nOwhi chOt heOuni t Ow | | Oconduct Dan0at t ack. O0OThe
tinmed availabled wll O determ nell thelD differentd typesl of O
attacksOavai |l abl eJtodacconpli shOthelm ssionldindorder0tol
meet [t held nt ent Uof Ot heOSBCTcommander . [

Attack
Situations | Force-Oriented Force-Oriented Terrain-Oriented
Planning Moving Enemy Stationary Enemy
Time Attack Options
» Hasty attack to | « Hasty attack to »  Hasty attack to
|destroy, disrupt, |destray, disrupt, |seize, clear, or
Less Time | or block] block] secure|
Available | * Counterattack s Counterattack * Counterattack
¢ Spoiling attack |+ Feint
.................................. Ambush _.....|e. Demonstration f ...
s Deliberate » Deliberate attack | »  Deliberate attack
attack to [destroy, | to destroy to [seize, clear, or
disrupt, or block] ¢ Raid secure|
s Counterattack |e Counterattack s Counterattack
More Time ¢ Spoiling attack |« Feint
Available »  Ambush »  Demonstration
+ Feint
s  Demonstration
0

Fi gur e(. [T0ont i nuumibf UAt t acks[] Ref . [119: [p. [11.3] O
O

Alhast yOat t acki sOof t enlusedby 0t heJATOconpanybasedU
upond eitherd planningd tinmeld availabled or0d tacticall
opportunities. d0OIt Omaydbelusedt olsust ai nOt heOnonent uniJof O
anlJof fensi veJoperation, Otoldregaindthedinitiative, Dordtol
O 20



prevent 0 t hed eneny frond reorgani zi ngld andd prepari ngd forO
futureloperations. OOThi sOt ypelof Oat t ackdi sOl i m t edOby Ot hel
resour ceslt hat Oar edi medi at el yOavai | abl e. O0Becausedof Ot he
potential Of or Ofrequent OhastyOattacksOtodgai nOandOsust ai n[
momentum O thed unitO reliesd upond establishedd standardl
oper at i nglproceduresfandObatt | edddri | | sOduelt ot helll ackOof O
pl anni ngti me. OOAf t er Odet er m ni ngUt hat Of avor abl elcondi ti onsO
exi st Of or Dallhast yOat t ack, Ot hedATOconpanydw | | Cest abl i shdal
baselof Uf i reJt oOsuppr essit heOenenyf or ceCwhi | eCdconcurrent | yO
enpl oyi ngdaldboundi nglf orcellt oldcl oseldw t hDanddest r oyt hell
eneny. OOThelpl at oonl eader Oor Ocomrander Owi | | Osi mul t aneousl y[
enpl oy bot hJt hei r Oorgani clJl ong-rangeldfiresdanddavai l abl el]
indirectOfiresdtol suppressidand/ ordneutralizelltheleneny. [
OncelJt heOboundi ngf orcedhasreachedallposi ti onOwherelit
hol dst hellt acti cal Hadvant age, Ui t Owi | | Oconduct Danlassaul t [0t o
dest roylany[r emai ni nglof or ces. [ Ref . [119] O

InOdeliberateldattackl operations, [0theld ATO conpany or J
pl atoonsCOw | | Onornmal | yOObeld enpl oyedd asO part O of Oalll arger O
force, OasOt hi sOt ypeOof Oat t ackdi sOconduct edagai nst Dalwel | - [
pr epar edlenenyddef ense. OOTheOpl anni ngOt i medi nvol vedOf or Oal
deli berate attackd allowsO theld enenyd told continuel tol
strengthen itsl defenses. 0 0O Duel tol thel conplexityld andd
synchroni zati onJi nvol ved, Oalddel i beratedattackOwi | | Oenpl oy
al I Oresourcesavail abl edat Obot hOt hedd ATO conpany andl] SBCTO
| evel s. OOTheUOATOconpanyOwi | | Onor mal | yObeOusedJt olest abl i sh
| ong-rangelsuppressi velf i resOasOpart Oof Ot helover al | Cat t ack, O
i nOcoordi nati onOw t hJi ndi rect Of i res, Omaneuver Of or ces, Oand
nmobi lity/ counter-nobilitydforces. O0OTheOcritical Om ssionlf or
t heOATOconpanyUi sUi t sOsuppor t Oof Dact i onsCOonOt heOobj ecti ve, O
wher eldi t sl ong-rangelfire’ sfst andof f Ocapabi | i t yOprovi desOall

di sti nct Cadvant agelt o0t heOSBCT. [
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Anot her Ot ypeOof Oof f ensi veloper at i ont heJATOconpany Oor [
pl at oonsOwi | | Oconduct Oi sOt heOnmovenent Ot odcont act . OOTheOATO
conmpanyl] or O pl atoond wi | | O normal | yOO conduct O t hi s t ypeO of O
oper at i onasOpart Oof Oalll ar ger Of or ce. OOTheOpur posedof [0t hi sO
operationldi st oldgai nOandOnai ntai nOcont act Owi t h(Ot heOeneny
when(lt heOenenyUsi t uat i onli sOuncl ear DandUot her Or esour cesUar e[
unavai l able. 0 O Certai n fundanental s t hel conmander O nust [
obser velwhenlconducti nglk hi sCoper ati onld ncl ude: [

o Makes[] eneny contact Ow thd thel smal | est 0 el enent O
possi bl e. O

o Rapi dl y[depl oyslconbat Cpower Cuponlenenylcont act . [
o Provi deslal | - aroundlsecuri tyf or [t heCuni t. O

o Supports theld higherd commander’ sl concept ] andO
intent. J Ref.[119: (p. 4-19] O

Twollt echni quest oJexecut elJt hednovenent [t odcont act Dar et hel
search-and-attackd techniquel andl thel approach-marchl
t echni que. O0TheOsear ch- and- at t ackt echni qued* usesOmul ti pl e, O
coordinated, d small-unitd (squad, 0 section,d ord platoon)Od
actionstolfind, Ofix, OandOfini shOtheOeneny.”O[ Ref. 0 19: OO
p. 04- 19] OOTheOappr oach- mar chOt echni queli sOenpl oyedwhen(t he[d
ATO conpanyor Opl at oonsOconduct Oall novenent Ot ol cont act Jas[
part Oof Call ar ger [If or ce. OOTheOATOuni t Cwi | | ObeOdepl oyedUasUOanO
advance, Uf | ank, Oor Or ear Oguar dUf or Ut heUDhi gher Duni t, Owi t hOt heO
m ssiondof Opreventingdsurprisedattacks, Ofacilitatingdthel
tactical Onovenent Jof Othell |l argerdforce, Odestroyi ngd enenyl
forcesw t hi nJi t slcapabi | i ty, DandOdevel opi ngdt helsi t uati onld
uponlkenenylicont act . [

TheOmai nOpur posellof Odef ensi veloper ati onsOi st olal | owd
anJorgani zati onOsufficient Oti meldt oldregroupdanddr eor gani zell

i nOorder Ot oOprepar edf or JandOconduct Oof f ensi veOoper ati ons. [
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Addi ti onal Or easonsf or Ot heconduct Oof Ot heOdef enselby [t he JATO
conpany Cor Opl at oonsOray [belt o: [

o Gai ntime. O
o Ret ai n[key[t errain. [
o Support Dot her Ooper ati ons. O

o Preoccupylt heOenenydi nOonedarealdwhil eldfriendl yd
forceslat t ack[hi nidi nCanot her. O

o Er oded enenyld forcesd atl al rapidd rateld whilel

rei nforcinglfriendl yOoperations. [J Ref. [19: Op. 5-1] O

I nOaOdef ensi veloper ati on, Ot heATOconmpanyOw | | Oei t her O

oper at elJasOalpur elconpany, Li nOor der [t oOmaxi m zelt hellef f ect s[I
of JitsOl ong-rangedfiresOcapability, OorOJtasklorgani zellbyO
pl at oonsd attachedl tol t hell maneuver d battalions. O O Ei ther
organi zati onOcontri butest ot heJSBCT' slabi litytoOcount er
ar nor [t hr eat sOwhi | edi nOaOdef ensi vellscenari o. O0OTheOuni t Onust O
recogni zel andO incorporatell thed characteristicsl of 0 thel
def ensell i nO order O t o successful | yO pl an f or 0 and execut el

def ensi velloper ati ons. [dTheselkharacteri sticslare: O

o Prepar ati on0-OTheOuni t Onust Oest abl i sh(t heldef ensel
ont helt errai nOuponwhi cht heCOoper ati onOw | | Obel
conduct edwi t hCOenoughOt i melt oOpr epar eldposi ti ons, [
al | ocat elr esour ces, LandUr ehear selX helpl an. O

o Securityd -0 WenOuseddinOalsecurityOrol e, Othel
m ssi onsf or Ot heOATOconpanyUor Opl at oonsi ncl udel
count er -reconnai ssance, Oprovi di ngldt hedSBCTOear | y[I
war ni ng, Uor Char assnent Uof [t heCeneny Omai nCbody. O

o Di srupti on-OThelmai ni nt ent Of or Odi srupt i onli st ol
i nfl uencedandldi st ur bt heleneny’ sOdeci si onlcycl el
andlsynchroni zat i oni nOor der Ot opr event Ohi nidf r ont]
massi ngd agai nst [0 percei vedd weaknessesl[ ind thel
def ense. [

. MassOandOConcent r at i onCO~COOneof Ot heOnost COcri ti cal O
characteristicsld of J t hed defense, O “t hell def ender
nmust [0 concent r at e[ conbat [0 power [0 at [0 t hed deci si vel
ti melandOpl acelli f Oheli sOtoOsucceed. "O[ Ref . 019:
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p. 0 5-2]0 O ThisO mayd beld acconpl i shedd throughl
pl anningll ford thell elenmentd of0O surprise,
i ncorporatingll all counter-attackl plan, O and[
mai nt ai ni ngbalr eservelf orce. [

o Fl exi bi l'ityd -0 ThelD ATO conpanyU or O pl at oonsJ nust 0
retai nOenoughOfl exibilitydinOtheOdef ensi veOpl anld
ind orderd tol reactd told thel eneny’ slJ of fensi vel
thrust,d andd tol counter-attackd effectively.
Pl anni ngf or Opri maryOandOsuppl ement ar ydef ensi vel
positions,d thoroughll terraind analysis, andl
ext ensi velOwar gam nglof Opot ent i al OenenyOcour sesof [
action,Owi | I Ofaci I'i tateObui | di ngOf | exi bilityOi ntoO
t he(def ensi velpl an. [ Ref . [119] O

TheOATOconpanyCor Opl at oonsCwi | | Ouselonelof [t hesellt hr ee

def ensi veldt echni ques: OOdef enselli n(dsect or, Odef ensedfronidall
bat t | elposi ti ond(BP), Oor Odef enselonlalr ever sellsl ope. 0 Ref . [
19: Op. U5- 12] OOAOdef enselli nlUsect or Ui sObasi cal | y£Jaldnon- | i near [
def enselwhereldt heOATOconmpanyOw | | DarrayditsOpl atoonsi nO
dept hJi nOt hei r JownOsect or sUor Ui nOnut ual | yOsupporti ngOBPs, O
perd Figured 5.0 O ThisO typel of O defensel provi desU great
flexibilityOforOtheOATOconpanyOandlpl at oonst oOori ent Jon0
t heleneny’ sOdi sposi ti onOasOr et enti onUof OkeyOt er r ai nJi sCnot [
alpri mar ylOgoal . OOTheOATOconpany andOpl at oonsCcannass[lt hei r [
firesl ntolonellor Osever al [lengagenent [ar eas, Hor Omaxi m zellt he[d
st and- of f Ocapabi | i t yOandOengagelt heldenenyat [0l ong-r anges, [
attenptingtolattritelhi sOadvance. OOt Ui sOcri ti cal Of or Ot hel
ATOconpanyOandOpl at oons [t olopt i m zet heOuseOof Opr i mar yOdandO
suppl enment ar y[dposi ti onssolanydonelel enent Ocanlavoi dlbei ngd
fi xedUOor Obypassedlbyt heeneny. OOEachOATOpl at oonCOwi | | Opl anld
andOr ehear selddi spl acenent [0t odsuccessi ve[OBPs i nlt helevent Cof O
bei ng bypassedO or Ofi xed. O OFi nal |y, O0eachd ATO pl at oon can[d
maxi m zelOt heOuseOof i ndi rect Ofires, Jobst acl es, DandOdot her [
avai |l abl e(conbat Onul ti pliersdtodassi st Ot hedATOconpanydi nd

shapi nglt helbattl efi el d. O Ref . [019: Op. [5-13] O

0] 24



O

Fi gur e[b. [(TISBCTUANt i ar nor [(IConpany [Def enseld n(Sect or, Owi t h(Call
M at oonld nCa[Batt| e[Posi tion. [J Ref . [119: [p. [b-14] O

O

Alldef enself ronidalbat t | edposi ti ondi sOusedOwhenOaOuni t O
may O or Omaydnot Obednut ual | yOsupport edbyOadj acent Ouni ts. 0
For Ot hat Or eason, Ot hedOATOpl at oonOor CconmpanyOwi | | Ogeneral | yO
belll ocat eddwi t hi nOt hedBP, Owi t hOsecuri tydobservati ondpost s
(OPs) Odepl oyedt ot heOf ront, Orear, DandOf | anksOof Ot hedBP. [
TheO ATO conpanyl commander [J or [ pl at oonJ | eader O wi | | 0 assi gnl
primarydsectorsOof OfiredfrondprimarylpositionsOthat Oarel
over |l appi ngld conpletelyd aroundd theldl BP.OO O Alternate,
suppl enent ary, Oanddsubsequent Oposi ti onsOar elJal solJassi gned. ]
( SeellFi gur e16) (0Onellkey [t enet of HallBPLdef enselli sCif or Ot he AT
conpanylor Opl at oonsOtoOr et ai nOt heOel enent Oof Osur pri seldi nO
or der [0t odmaneuver Def f ecti vel yOw t hi n[Jt heBPUt oUmaxi m zellt hel
effectsOof JitsOfires. O OAggressivelcounter-reconnai ssancell
wi | | Oensur ellt helel ement Cof Osur pri selbydl i m ti ngdt helJeneny’ s
abi | i tyOt olJdet er m nelt heldexact 0l ocat i onandOor i ent at i onJof [
t heBPs. O0OI f Of i ghti nghasOaOpur eldconpanydw t h{pl at oonsi nJ
BPs i nOdept h, Otheld ATO commander [ canld maxi m ze ei t her Ot hel

st and- of f Orangelof Ohi sOweapondsyst ensUor Omassef f ect si n[d
[ 25



onedor Oseveral Oengagenent Jareas. DOAsCOw t hOaldef enseldi nd
sect or, Ot heOATOconpanyOor Opl at oonsOnust Opl anCandOr ehear seld
f or Owi t hdr awal Ot olsuccessi velposi ti onsOi f Ot hedenenyOshoul d
fi xOor Obypass[t heBP. [0 Ref . [119: [p. [b- 15, [116] O

VY [

0

Fi gur e(B. [(TISBCTUANt i ar nor (IConpany [Def enselFr om-Mut ual | y[ISuppor t i ngl]
Bat t| e[Posi ti ons[] Ref. [(119: [p. [b- 18] O

O

Al def enselonUOallreversellsl opelli sOdefi neddwhen, O0“t he
ant i ar nor Oconpany( or Opl at oon) Ui sOdepl oyedOont er r ai nJt hat O
i sOmaskedOby [t helcr est Dof Hathi | | Cf r onideneny Odi rect Uf | r eHand
groundlobservati on. O] Ref . [019: Op. [05- 16] O0OUsi ngt helcr est Cof [
allhillOtoOprotectditsel fOfronill ong-rangellenenydfiresdor
observati on, [t hi sOt ypelof [def enselal | ows [t heJATOconpany Oor [
pl at oonsOt hedti neldtoldi nprovel positions, [Oconsol idate, Ore-
organi ze, andOr e- suppl yOi t sOf or ces; Oanddl i m t Ot heDeneny’ sl
usellof Oconbat Onul ti pl i ersOsuchCasOavi ati on, Ui ndirect Of i res, O
or [0t ar get Oacqui si tionOsystens. OOt Oi sOcri ti cal [t hat OOPsOar el
depl oyedOf or war dJof (Ot heldr ever seldsl opelposi ti ont ollprovi deld
ear| yO war ni ngd of O enenyd activity. O O Depl oynment 0 of O fireld
support Opersonnel Ow t hi nOt hedOPsOprovi dest hedopportunityl
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tod maxi m zeO thedJuseJof Jindirectdfiresdbeforeldthedunitd
engageslwi t h(Ji t sOor gani cOsystens. O OPI anni ngdf or Ocount er -
reconnai ssancel efforts, 0 obstacl el enpl acenent, 0 andd unit [
di spl acenent 0 arel al sold keyd concernsl ford thisO typed of O
def ense. [ Ref . [19: Op. [5-17, (18] O

W t hi nOt hedOSBCTOr angellof Coper at i onst hat Oar elldesi gned
f or Oenpl oynent Ui nOconpl exOor Our bant err ai n, Ot heJATOconpany [
or Opl at oonsOsupport st helbr i gadet hr ought heOenpl oynent Oof O
i tsOl ong-rangedfiresOcapabilitydonOmaj or Or out esOt hr oughout O
all sectord ordJ areall of O responsibility.d O I n0 urbanO areall
operations, Ot hedATO conpanyOor Opl atoonsCOw | | Osupport Ot hel
maneuver Oof Ot hedi nf ant ryandr econnai ssancellel enent sO0wi t h{J
itsOabilitydtold destroyl depl oyedd enenyOarnmordinlcities,
maxi m zi ngdt hest and- of f Ocapabi | i t yOof Oi t sOweaponlsyst ens. [
ThelDl ATO conpanyl or0 platoonsd will O typically establish
bl ocki nglposi tionsOorOattack-by-firedpositionsttolcounter[
t heCenenyar nor [t hr eat [ n[t heselt ypeslof Coperati ons. [

0
D. 0 REQUI REMENTSLGENERATI ONCFORLTHELD AV

When[J GENO Shi nseki Jassunedldt hel posi ti ondof O Chi ef Jof O
St af f Dof Ot heOAr nydi nJ1999, Ohelsubsequent | yOOchar gedJ TRADOCH
aslt hell eadagent Uf or Ut heOAr mnyOTr ansf or mat i onCeffort. [ Ref. O
38: Op. 0U6] UOTheOJTRADOCHOCommander ' slr esponsi bi | i tiesli ncl udedd
devel opi ngdd thed O&OJ concepts, 0 relatedd doctrine, 0 andd
necessaryUmat eri el Orequi renment sUi f Daldmat eri el Osol uti onOwer e
deenmedU necessary. [0 O EachO of U t hel proponent s andld br anchesU
wi t hi nOTRADOCOwer ellt asked[t olldevel oplsepar at e, Oyet Onut ual | y[O
supporting,d productsld allld coordinateddd by variousl
directoratesd w thind TRADOCO Headquarters (HQ.O O TheOd

requi renent s generationld processl fordthed | AVO f ol | owedd al
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di f f er ent Opat hOt hanOnost Ol egacyOpr ogr ans Ot hat OhadOf ol | owedO
t helt radi ti onal Oprocess. [

Thel devel opnent 0 of O thel | BCTO OO wasO thel joint[O
responsi bilityOof Ot hedDeput yChi ef Dof OStaff Of or ODoctri neld
(DCSD) 0 andU thed Deputyd Chiefd ofd Staffld for ConbatO
Devel opnent s[J( DCSCD) [ of Ot held TRADOCLI st af f. 0 [0 Subsequent | y, [
al | Dof Ot heOpr oponent s/ branchesOw t hi nOt heOTRADOCOcontmuni ty[J
wer e[t askedUi nO Sept enber Jof 019990t oOsupport Ot heleffort. O
Thelm ssi onlst at enent [Of or Ual | Oof OTRADOCHI nlt hi sCpr ocesswas [
asl[f ol | ows: O

Devel opld al nediund weightd capabilityd wusingQd

avai |l abl el systensl] andd technical O insertions tol

provi dedanli nt eri nisol uti onCOwhi chOal | ows Ot heDJAr my [

told better deal Ow thdsmall O scal el] conti ngenci esl]

wi t hout Ori skOt oldi t sOpri mar y[Or ol et olIf i ght DandOwi n
maj or [k heat er Cwar s. U] Ref . [120: [Op. U14] O

Tod acconplishOthi sOOm ssion, Othell Unitedd StateslArny[d
Arnmor [0 Cent er [ (USAARMC) [J at U For t [ Knox, O Kent ucky; [0 andl t held
Uni t eddSt at esCAr my Ol nf ant r y[OCent er O( USAI C) Oat OFor t O0Benni ng, O
Ceorgia; Owered primarilyd taskedld tol conduct O f orceld desi gnld
experi ment s supporteddbydnodel i nghandOsi mul ati on, DandOt o
devel opOt heOopt i mal Omedi um wei ght Of or cedt oObri dget hegapO
bet weendt heOAr ny’ sOheavyOandOdl i ght Of orces. OOTheOnodel i ngO
andOsi mul ati onOef f ort Opr ovi dedt hef oundat i onf or Ot hedf or celd
desi gnOandOuti | i zedOSer bi allasOt hedbaselcase, Odueldt oi tsO
weakOi nfrastructure, Oconpl exOandOur banOt errai n, Ddasymetri c
t hreat, Ot echnol ogyl base, O andO hi storical Ol essons| ear ned. [
Hundr edsUof Osi mul ati onOexer ci sesCwer elJconduct edat DUSAARMC, [
USAI C, 0 andl theld Conbi nedd Arnsl]l Centerd (CAC) O atl Fort[
Leavenwor t h, OKansas. [ Ref . 040: Op. 012] OOThelr esul t sUof [t hosel
simulations, 0 coupledd w thO thel expertisel of conbatO
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devel oper st hr oughout OTRADOC, [Obecaneldt heOunder pi nni ngsOf or O
t hel BCT. OOl nOor der Ot oOmaxi m ze[Ot heOf or cellef f ect i venessof O
thisO brigade, 0 projectiond dom nancell andd battlespacel
dom nancell werell identifiedd asO twod requiredd corel
conpet enci es. [0 [0 Keyl contri butors told forcel effectivenessl
wi t hi nO t he conpetencyl of [0 proj ectiond dom nancel arel air[
depl oyability, Osustainability, JanddMANPRI NT. OO Battl espacel
dom nancell] possessesl] thel keyl contri butorsd of 0 lethality, O
survivability, 0 andd battlefieldd nmobility. 0 0O Thesel corel
conpet enci esandOsi x[Okey[Ocont ri but or sOwoul dOI at er Oser velas
t helOf oundat i onOf or Ot hell AVOORDOr equi renment s. [ Ref . 040: Op. O
14] O

Theldevel opnent Dof Ot hell AVOr equi r enent sCddocunent sOwas[]
initiatedd inO [ ated October O of O 1999, [0 subsequent [0 tol t hel
initiationOof Ot hedO&Odevel opnent . OOOri gi nal | yOr ef erredt ol
asl] thed Fam | yO of O Medi unil Arnoredd VehiclesO (MAV), O t hel
Conbi nedd Arns Di rect or at el ( CAD) O of 0 DCSCDU at [0 TRADOCL was [l
chargedd withO thed responsibilityd ford devel opi ngd thel
necessar ylr equi r ement sddocunent s. OOWbr ki ngOcl osel yOwi t h(Ot hed
O&QOdwr i t er st hat Ower efsuper vi si nglt heOcoordi nati ngleffort O
at 0 TRADCOC, [0 t hel staf f O of 0 CADO producedl] several O initiald
versions of 0 ald MAVO M ssionld Needs[d Statenent (MNS) O andl
Oper at i onal O Requi renment s Docunent O ( ORD) O f or 0 eachO of O t hel
proponent s tol revi ewd andd recomrendld changes. O O Initial O
ver si onslenvi si onedOsevenOvari ant st oOdsuppor t Ot heOemner gi ngd
tenetsUof Ot heJOO&O. O Theseli ncl udedaltroopUcarrierd(for0d
infantry, 0 engineers, 0 andl general 0 cargo),d anld assault[
vehi cl e, Dalf i redsupport Ovehi cl e, Daldr econnai ssancellvehi cl e, [
alnmedi cal Oevacuat i on/ medi cal [t r eat ment Ovehi cl e, DaOconmrand &0
control Ovehicl e, JanddanOant i t ankdgui ded0m ssil elvehicle. O

[Ref. 0 24: 0 p. 0110 O AsO t hed processl] evol vedd andld furt her [
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revi sionswer edmadedt o0 support Ot helconti nuousl yOevol vi ngQ
&0, O TRADOCCO event ual | yJassi gneddvar i ousOpr oponent [O0school s
t hell responsi bilityd forO devel opi ngld t hed requi renent s for [
certai nlpl atfornmsOw t hi n(Ot hedJORD, Or et ai ni ngdr esponsi bi lityQO
f or Ot hedMWNS, Obut Osol i ci ti ngQpr oponent Ui nput Ot hr oughout Ot he
process. OOl nOdoi ngdso, OTRADOCO not Oonl yOret ai neddoveral | O
responsi bi lityOf or Ot heOr equi renment sCpr ocessUandOdocunent s, [
but Oal solr et ai nedr esponsi bi litydfor Ot heObaseldMAVOvehi cl e[
requirenents.d 0O Basedd wupond traditionald proponent[
responsi bi lity, 0USAARMCO event ual | y(Obecanelr esponsi bl e(Jf or [
devel opi ngdt heOr equi r enent sf or [t heOMbbi | edGunSyst ent]( MSS) O
(formerlyld referredd told asl theld assaultld vehicle),O thel
Reconnai ssancell Vehi cl el (RV), O andt hed Conmander’ s Vehi cl eld
(CV). O O USAICO becaneld responsi bl el for devel opi ngd thell
requirenmentsd ford thed Infantryd Carrierd Vehicled (1CV)[O
(formerl ydreferreddtoOasOt het roopUcarrier), Ot heJAnt i - Tank[
Qui dedd M ssilel platfornil (ATGVY, O andd t hel new y-creat edld
Mor t ar OCar ri er Opl at f or nid( MC) . OOCGx her Opl at f or neOdel egat edt o0
t hed vari ousl proponent 0 branches were: [0 thel Fireld Support
Vehi cled (FSV)O told thed Artilleryd Centerd atd Fortd Sill, O
1 ahoma; Ot heJENngi neer OSquadOVehi cl elJ( ESV) Oandt he[Nucl ear, O
Bi ol ogi cal OandOChemi cal 0 NBC) OReconnai ssanceldVehi cl et o[t he
Maneuver [0 Supportd Centerd (MANSCEN O atl FortO Leonard, O
M ssouri ; DandOt heOMedi cal OEvacuat i onOVehi cl edJ( VEV) Ut oOFor t O
Sani] Houst on, [0 Texas. 0 O Si ncelJ t held TRADOCLI M ssi onlJ St at ement O
mandat ed] devel opi ngO “..alJ medi uni] wei ght O capabi | i tyd usi ngQ
avai | abl el systensandOtechni cal OinsertionsOdtoUprovi dedJanO
i nterimisol ution.”, Ot heOt askOt oOdeachOof Ot heOpr oponent sOwas [
told conductl marketd researchld andd determ neld what[] wasU
commerci ally-available, 0 off-the-shelf, 0 tod support theirQ
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respecti veldf uncti onsOandOener gi ngln ssi onOar easOasOdef i ned
by [t hellevol vi ngO&O. [0

Addi tionally, 0 eachO proponent ] was[ responsiblel for[
resear chi ngandi denti fyi ngldpotenti al Opre-plannedd product [
i mprovenentsl for theirO respectivel platfornsl thatd coul dOI
f easi bl yObeli nt egr at edUi nt ot helof f -t he- shel f Tt echnol ogyUof O
t heObaselpl at f or niJat DalJl at er Odat e. OOLogi sti csUrequi renent sO
f or Ot heOvari ousOpl at f or nsOwer elJconduct edbyOeachOpr oponent [
school O i nO coordi nati ond wi thd t hedd Conbi ned] Arnsl] Support [
Command ( CASCOM) O f or Ui nput i nt od Par agraphO50of Ot hed ORD, O
Progr ant]Support. O0OBy[ODecenber 11999, [0t heOpl at f or ndwasr e-
namedd t hed“ I nteriniArnoredd Vehicle”O(1 AV) Ot olddi spel Oany
pre-concei vedldnoti onsdabout Owei ght, OtheltrackOvs. Owheel s
di | emma, DandOt oOsupport Ot heOnanmeOof Ot heOnew yldesi gnat ed
“I'nterind Brigadeld Conbat [0 Teans” [ (I BCTs) 0 at Fort Lew s, [
Washi ngton. O O I nOl at el] Decenber [1 1999, [0 eachU pr oponent [0 was[]
t askedt oOconduct Dalcr osswal kJof Ot heJO&Ot enet st olJt hei r O
enmer gi ngd requi renment s, O ensuringd theird requirenentsd werel
f easi bl e andd supportedd byl thed appropriatell operational [
requi renents. 00 0O Thi sl anal ysi s was al sold supportedd byt held
resultsof Othel Pl atf ornid Per f or manceld Denonstrati ond ( PPD), O
whi ch wi I | O bel di scussedd later.d O Thel resultO of O thisO
evol utionarydprocessCOwasOanOl AvOfam | yOt hat Oconsi st eddof O
twolvari ant s: Ot hedl CvOand(t heOOMGS. OOThell CVOvar i ant Obecaneld
t hell keyd platfornil ford all total O of O ni ned confi gurations, [
i ncl udi ngt heCATGM U

W t hOeachOof Ot hesellr equi r enent sfal | ocat edIbet ween[dt he[
proponent sJ andl] t hed TRADOCL staff, 0 theld foll ow ngd tabl el
illustrateslthelfi nal Oar easCof Or esponsi bi lity[f or Ot he[JORD: O

H
N

0] 31



ORD] A 0 ORDJ
Sect i on” gency Pl at f or niJ
| AV[IBase[IORD[] TRADCCH | Conmonlbasellvehi cl el
requirenment s
Annex AL USAI COO |InfantryOCarrier [(Mehicl el

Annex A, UApp. (10 USAICO | MortarOCarrier(

Annex A, UApp. [12[] USAI CO | ATGM Vehi cl e[

Annex[A, OApp. (B30 | USAARMCL | Reconnai ssancelVehi cl el

AnnexUA, OApp. A0 | Ft. OSi || O] Fi redSuppor t [(Mehi cl e[

AnnexUA, OApp. (60O | MANSCENL | Engi neer [OSquad[Mehi cl e[

Annex[A, OApp. 60 | USAARMCL] | Commander’ s[Vehi cl el

Annex[A, OApp. 70 | Ft. OSant] | Medi cal [Evacuat i on[Vehi cl el

Houst onlJ
AnnexUA, OApp. 080 | MANSCENL | NBCReconnai ssancel[Vehi cl el]
Annex B[O USAARMCO | Mobi | e0Gun[OSy st ent]
Annex D[] TRADCCH | Conmon[Pr epl annedPr oduct [

| mprovenent st P31) O

Annex[ID, UApp. 130 USAI CO | ATGMP3I (ORequi r enent s

Annex[D, OApp. 040 | USAARMCO | Reconnai ssancelVehi cl e[1P3l U
Requi rement s

Annex[D, OApp. (5O | Ft. OSi || O] Fi redSuppor t CVehi cl e[P31 [
Requi renment sl

Annex[D, OApp. (B8O | Ft. OSanil | Medi cal CEvacuat i on[(Mehi cl e[0P31 O
Houst on | Requi r enent s

Annex[D, UApp. (90 | MANSCENL | NBCCReconnai ssancellVehi cl e[1P3l O
Requi remrent s

Annex[D, OApp. 01000 USAARMCL | MGSOP3I [Requi r enment s

O
Tabl el1l. [(TT] | AVLCRD Responsi bl e[JAgenci es[]

O

Several 0 concurrent 0 activitiesOtookd pl acel t hroughout [
t helOf al | Oof (0199901t hat Ocent er edCont heOear | yOi nvol venent Oof O
t he(acqui siti ondconmuni ty. OOTheOPr ogranmiManagenment OO fi cell
ford IBCTO supportedl thed developnmentd andU reviewd of0
requi rement sl at Ot held TRADOCL! | evel . O JAddi tional ly, Ot held PMJ
host edJanUAdvancedPl anni ngOBr i ef i ngUf or Ul ndust r yO( APBI ) Ui n
Detroit, M chi ganOonJ10Decenber [11999. O0OBy D31WJanuar y 12000, O
t hed I AV MWNSO andJ ORDO was [ conpl et ed] andd appr oved at Ot held
TRADOCUI evel , DandObyO60Mar chJ2000, Ot heJJoi nt ORequi r enent s

Over si ght OCounci | O( JROC) Or evi eweddandOappr ovedOt hedl AVOOMNSL
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andd ORDO andl val i dated t hed Key[ Performanceld Paranet ers(
(KPPs) . [0 Ref . 131] ©

TheOPPDOwasOconduct eddat OFort OKnoxOf ron] 050 Decenber O
19990 t hroughO 200 January[ 2000. 0 O TheO pur posel of O t hi s
denonstrati onOwasOt ol educat elJt held ArmyJ | eader shi pdonlt hel
current] capabilitiesdd ofd off-the-shelfd nmediumweightO
pl atforns, Dandt o0 denonstrat ellt hoselcapabilitiesdsolthat [
| essonsU | ear ned coul dOJ bel i ncor poratedl i ntolthel | AVl ORDO
devel opnent Oprocess. O0OOnelot her Ocri ti cal Oconponent Oof Ot hel
PPDO was[] t held exam nati onlJ of [J eachl vehi cl el] for O potenti al O
technol ogyl insertions, 0 i n0 accordancel with theld m ssi on[]
st at ement Of or OTRADOC, Oand[Jt olassi st Ui nOdevel opi ngt heOpr e-
pl anned product Oi nprovenent sO (P?1) O requi renent s for O eachO
platforni] of 0 the 1AVO famly. O 0O Sevenl total O countries(
partici patedd voluntarilyd inl0 thell PPD, 0 contributingd 350
vehi cl eslt hat Or epresent edJ110di f f er ent Odef ensellcont ract or s. [
TheOPPDwas [di vi dedli nt o[t helf ol | ow nglfi vephases: [J

o Phasell O-O( Pl anni ngOphase) OAr nyOcr ewsconsi sti ngd
of O mast er 00 gunner s and dri ver s wereltrai nedd at [
contractord locationsd ond theird respectivel
vehi cl es. [

o Phasell | O-0O(Reception, OStagi ng, DandIl nt egrati ond
Phase) OCont r act or sandt hei r Opl at f or msOar ri vedUat O
Fort O Knox. O OAdditional Ocrewdtrai ningdandOri sk
assessnent s wereld conducted. 0 OO Eval uationsl for[
MANPRI NTC]  andd technol ogyd insertionsld werel
conduct ed. [

o Phasel |1 I O -0 (Depl oyabi | i t yl Phase) [0 EachU of U t hel
pl atfornms wereld neasured, 0 wei ghed, 0 andO | oaded[
aboardd G- 1300 aircraft,d rail O cars, 0 andO HeavyD
Equi prment OTr anspor t Syst ens [ HETS) . [

o Phasel | VO -0 ( Denonstrat i onJ Phase) O EachU pl at f or ni
conduct edri gorouston/ of f Oroadddrivi ngdcourses, [
day/nightO liveO firing, 0 all tactical O situational O
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exerci se, 0 andO al pl at f or nid swi nmid exerci seld (i f O sol
capabl e). O

o PhaseOVO-0O( I nformati on(0Phase) O-0OWittenOreportsO
of 0 observati onsOwer eld conpl et edd andU provi ded t o
thedArnydl eader shi pandOt helrespecti velpl at f or nd
contractors. [ Ref. [12: Op. [1-2] O

TheOPPDOwas[Onot i nt endeddt odser veOasUt helOsol edbasi sU
f or Opr ocur enment Odeci si ons; Ui nst eadi t Obot h(Jdi spl ayedt ollt held
Arnyd what typesld of 0 technol ogi es] andd platfornmsld werell
currentlyl avail abl el of f-the-shel f, 0 and assi stedl i nO t hel
furtherOrefinenent Oof Ot hel AVOr equi renent sCprocess. OOThi s
mar ket [0 surveyl greatlyld facilitatedd thatd effort,d andld
concl udedlasalUsaf e, [0 nf or mat i vellevent . [

Thel basel vehi cl el] requi renent sO ar eld charact eri zedd by
strategi c, Doperational , DandOt acti cal Ocapabilities. OOWt hOaO
KPPO of O transportabilityd by C 1300 aircraft,d thed |AVO
sati sfi esOt hedgaplbet weenOheavyandOl i ght Of or cesOi nOt er ns [
of Opower Cpr oj ect i on. OOThelot her OKPPLIf or [t heOent i r e(pl at f or ni
isO itsO plannedd interoperabilityd withO all O plannedd andO
exi sti ngUAr nyOcommand, Ocont rol , Oconmuni cat i ons, Oconputers, O
intelligenceld surveillance, andl reconnaissancell (C41SR)[O
syst ens. OOThi sOcapabi li tyOwi | | Oenabl et hedOSBCTOt oOnmaxi m zell
t hel useld of O theld Armny’ s ener gi ngd di gi tal O conmuni cati onsO
architecturesanddsystensdw thinOtheOArnmyOBat t| el CommandO
Syst eni]( ABCS) . OO her Oi npor t ant Or equi renment sUf or Ut helent i reld
fam | yOi ncl udeOalhar dOsur f acedspeedUof J400MPH, Cal | - ar oundO
protectiondfront]7. 62mmJammuni tion, DJandOt helcapabilityOtoO
addUon0Oscal eabl edar nor Of or Opr ot ecti onf rontJ14. 5Smilr ocket -
propel | eddgrenades ( RPGs) Oshoul dOt heDenenysi tuati onldandl
capabi litiesldi ctate. OUAl | Oof Ot heObasellvehi cl edr equi renent sl
for [t held AV am | yOar eOsunmar i zedD nOAppendi xOA, Opar t DA, O
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TheOATGMpl at f or nidi sOalCuni quelconf i gur at i onCof Ot hel CVO
vari ant. OOKeyOrequi renent sOOf or Ot hed 1 CVOi ncl udedad KPPt o[l
carryUOanOi nf ant r ydsquadOof Oni nelper sonnel , Ot hedr equi r enent O
for armanment 0 t o0 def eat O enenyO t roops and | i ght O ar nor ed
vehi cl esl out O t ol 1500m [0 andd t he capabil ity tod i ntegrat el
m ssi ond equi pnment 0 packages for [ speci ficl configurations. [
TheOATGM sOr equi renent sJar eJbaseddupondt heOl CV, Owi t hOJt hed
requi rement 0t oli nt egr at et heOTOWI2BOm ssi | elIsyst enilwi t hJan
| BAS/ | TASO capabi lity. OOIltOnust Jal soObelabl edJtolcarrydall
mnimunmJof Dtwom ssilesOthatJarelreadyOdtoOfiredatOall O
tinmes, Ostoredaldtotal Dof Oei ght Om ssil esOondthelplatform [
m ni m zelJcr ewdexposur edduri ngldm ssi | er e-1 oadOperi ods, Oand
mannedbyOallcr ewtof Of our Oper sonnel . O0OBot ht hell CVandOATGMV
requi rement sfar eldconpl et el yOsunmmar i zedUi nOAppendi xUA, Opart s
BCand[C. O

OnJ170Novenber 12001, Ot helJAssi st ant [0Secretarydof Ot held
Arnyd forO Acquisition, Logistics, and] Technol ogyl (ASAL
(ALT)), Ot hedHonor abl ed M. OPaul O Hoeper, OandOthedM litaryd
Deput yOt o0t heOASAO(ALT) , OLTGIPaul O0J. OKer n; Dannouncedt he
awardl] of 0 thed I AVO contract tod General 0 Mtors/ General 0
Dynam csl0 LandO Systensd Limtedd Liabilityd Corporationl
(GM GDLS, OLLC) Of or 02, 1310LAVOI I | Opl at for nms. OOSt at i ngOt hat [
thisO platfornil was, 0 “.theld bestd of f-the-shel fO equi pnent O
avai | abl eJi nOt heOwor | dOi nOt hi sOcl ass, ” OM . OHoeper Oassert edd
t hat Ot hi sOpl at f or MJwoul dal | owJsol di ersOto, 0“..get Ot ot hed
fi ght Oqui ckl y, Ow n(deci si vel y, DandOconmelbackOal i ve. " [ Ref . O
29: Op. U1] OOLTGIKer nOr evi ewedJsever al Okeylcharacteristicsl
forOtheJLAVOI 1 Othat Oi ncl udedd14. 5milar nor Opi ercingOal | O
aroundOprot ection, 0OC- 1300t ransportabi l i ty, O600MPHOIsust ai nedd
speeds, [0 | ow] sustai nmentJ costs, 00 renoteld weaponl] station[]

capabi lity, DandOmai ntai nabi lity. O(SeelFi gurell7) OOLTGIKer nJ
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al soddi scussedd eachOplatformdw thinOthedl AvOfam |y, OandO
acknow edgedt hat [0t heJATGM ONBCOReconnai ssanceldVehi cl e, ODand
t heOMSSOwoul dO0r equi relddevel oprrent al Owor kOt hat Owoul d0t akel
approxi mat el yOtwolyears. O0HeOal soldstateddt hat Othed2, 1310
pl at f or msJ woul dO bel bought O i ncrenment al | yO over O si xO year s
t hroughld all requi renents-typell contract, 0 notd ald nul ti-year[
contract, Ow t h(Ot helJf i r st Ocont r act Dawar dedf or 03600p! at f or nsJ
at Callcost Dof 0$58000m | | i on. O Ref . [29] O

LAV III Interim Armored Vehicle (IAV)
Performance Characteristics
Self-Recovery Winch

Fire Suppression System o
Low Acoustic Signature 85 Perc_em ras
Commonality Across All
Roll-On/Roll-Off System Configurations i SlStsIREERE
Capable With C130 Cost

Aircraft

Transports 9-Man Squad

5.7 Miles Per Gallon
Run-Flat Tires

Combat Weight

37, 796 Ibs. No Requirement For Heavy

Equipment Transport
to The Battlefield
Command, Control,
Communication and Computers,
Intelligence, Surveillance

and Reconnaissance System Architecture 60'mph meximum speed

14.5 mm AP All Around Armor Superior Ride Quality/

: Remote \Weapons Station
Protection

Low Interior Noise MK 19/.50 cal Machine gun
Reduces Crew Fatigue

Fi gurell7. (ITIAVL | | (Char act eri sti cs] Ref. [(29] O

I nOFebr uar yJ2002, Ot heOAr ny Onamed Ut heOLAVUOI | | Opl at f or niJ
thed “Stryker” O tol honor twolO posthunously-awarded Arny0O
Congressi onal 0 Medal O of 0 Honor O reci pients. 0 O PFCO StuartU
St ryker OwasOawar dedt he[OMedal Oof OHonor Owhi | efser vi ngOwi t hJ
t hed513'"0Par achut edI nf ant r y(JRegi ment Onear OWesel , OGer many, O
inOWNIT.OOHeOisOcreditedOw thO | eadi ngd and attackO t hat [
resul t edJi nO2000enenysol di er sCbei nglcapt ur ed, DasOwel | DasO
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t heOrescuedof Ot hreedAmeri canOpi | ot s. OOWhi | edservi ngOw t h{J
t heO1%' Ol nf ant r yODi vi si onOnear OLocONi nh, CVi et nam OSPCORober t [
F. OSt ryker Or ecei ved[t heOMedal Oof OHonor Cf or Osavi ngt hell i vesO
of [hi sf el | owIsol di ers. OOAccor di ngt o0Ser geant OMaj or of Ot hed
ArnyOJackOTi | 1 ey, O0“. .. bot hOmadet heOul ti mat elJsacri fi celf or O
t hei r Ocount ryOandOt hei r Of el | owdsol di ers. ” 0] Ref . 039] OOOnNO120
April 02002, OthedArnmyOacceptedditsOfirstOStrykerdlnterinil
Arnor edd Vehi cl edinOalrol | out O cerenonyl at O Anni st onJ Ar ny [
Depot , [Al abama. [ Ref . 03] U

D

E.O TOWNRBO

IntroduceddtodthedU. S.OArnydi n01970, Ot hel M2200 TOW]
m ssi | edsyst entli sCdesi gnedJt o1 at t ack[JandOdef eat [t anksOand[
ot her Darnoreddvehicles. "O[Ref . 033: Op. O1) OOAsOadl i ne- of -
si ght, Ow r e- gui dedlheavylanti t ankOsyst em Ui t OcanUObeOusedUi n
alldi snount eddcapabi lityObyOinfantryOsol di ers, Ofireddfrontd
thel Army’ s Hi ghO Mobilityd Mil ti-purposel] Wieel ed] Vehi cl e
(HWW/) , O thed Bradl eyd Infantry/ Caval ryld Fi ghti ngQ Vehi cl e[
(BFV/ CFV) Oandli sUal soUf i redf roniJat t ackChel i copters. OOt Ui sO
capabl elJof Openetrati ngQupOt o300 nchesOof Oar nor Oat Cr anges(]
updtol 3, 7500 neters. O [ Ref. 0 33] O O Theld TONI weaponll] syst ent]
consi stsdof Oalreusabl el]l auncher, Oaldm ssi | ellgui dancelset, [
andlJ all day/ ni ght O si ght 0 system [0 [0 ManagedO by t he Pr ogr antl
Executived Oficell -0 Tacticald Mssilesdl (PEOTMO inO
Hunt svil I e, OAl abama; Ot heOTONI progr antili sOcurrent | ydi ndt held
sust ai nnent [ phase. O O Theredareldfi veldversionsof Ot held TOA]
m ssi | eCw t h(k helf ol | ow nglicharacteristics: [

O



CHARACTERISTICS |BASIC TOW| I-TOW TOW 2 TOW 2A TOW 2B

Mizsile weight

41.5 4z 47.3 49,9 49,8
[1b)
Weight in 5.3 56.5 6.8 64 £4
container (1bi
Prelaunch length 45,5 45.8 45,4 45. 9 46
(in)
Atandoff probe A 14.8 17.4 17.4 A

(in)

Max velocity
(Eps/ups)
Warhead diameter
(in}
Explosive filler
[1b)

Max range (m) 3000 37450 3750 3750 3750 []

Tabl e[R2. [TT] Char act eri sti csCof (1 he(TONM ssi | e(Fam | y[ Ref . [B3] O
O

9817290 |970/206 1073 ,/323(1079 329 |1010/309

5 5 3 5 5(2x)

5.4 4.6 6.9 6.9 -

PrimarilyOdevel opedd by HughesO Ai rcr af t [0 Conpany, [0t held
TOWIsyst enili sCOconbat -t est ed, Ohavi nglser veddi nOVi et naniJand[
t heOM ddl eJEast . O0Over 0500, 0000TOW havebeenUObui | t Dand0i t O
i sObel i eveddt ol0belt heOnost 0“w del yOOdi stri buteddanti -tank[
gui dedOm ssi | edi nOt heOwor | d..” O] Ref . 033: Op. O1] OOTheOTOWI20
| auncher i st heOnost COcur rent Cver si onCandli sCconpat i bl eCwi t h[
al | OTOWIm ssil es. OOTheldl nprovedOTar get OAcqui si ti ondSyst ent]
(1 TAS) Ui sOall2d0gener at i onUf or war d- | ooki ngJi nfrareddsyst ent]
(FLIR O wthO digital O conmponentsd andd anl eye-safel | aser
rangef i nder. OOl t OwasUdesi gnedt olsi gni fi cant | yOi npr ovedt hel
target 0 acquisitiond capabilityd of 0 thell TON] system [ and[
i ncreasel] thell engagenent rangesl of allO TOANI mssil el
configurations.

Devel opedld by Rayt heonld M ssi | el Systens, [0t held TON] 2B
m ssi |l elli stdcapabl elJof Obei nglfireddfrondt hell BFV/ CFV, Ot hell
HVMAV, O andO di snmount ed, DandOi sOoptim zeddOforOprimarydusel
agai nst Ot anks. OOAst hefi ft hOdgenerati on, JandOnost COnoder nl
andlJcapabl eldm ssi | elof Ot heOTONIf am |y, Oi t 0“f | i esOover [t hell
target DandOusesOalll aser Oprofil oneterdmagneti csensor Ot ol

det ect DandOf i redt wolddownwar d- di r ect ed, Oexpl osi vel yOIf or medd
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penetrat or Owar headsOi ntodtheOtarget.”O0[Ref. 015: Op. 046] 0
(SeelFigured8) It Oactual l ydOf ol |l owsOalm ssil eldfli ght Opat h(
t hat 0i sOsl i ght | yOof f set Ot o0t heOgunner’ sOai nidpoi nt. OO t Owas
firstOfi el deddt oObot hdl i ght DandOheavyOAr my[Ouni t sOi n01991, O
andOr eachedUanl ni ti al OOperati nglCapabi | i tyd(1 OC) Ui nJ1993.
Thell ast O TOWI2BOm ssi | edproduceddfordU. S. Of orcesdOwasi nd
Jul y1997. O] Ref . 015: Op. 046] OOTheOTONI2BOn ssi | edsyst entli sO
desi gneddt o belli ntegrateddwi thOOt heOStryker OATGM pl at f or i
andOtoOservedasUOt hed SBCT sOprimarydl ong-rangelanti-tankd
fireslcapability. 0K SeelAppendi xUA, OPar t [IC) [

Warhead Control
Safety and Flight Surface

\ Gyro
Armlll.'lg Motor Launch Thermal
Target Device Wire Beacon
Sensor Dispenser

" Cer W

Aft
Warhead |

) Digital
?_"f”' Cha:jge Wing Electronics Xenon
a elty ani . Unit Beacan
Arming Device |:|

Fi gur e[B. [ITIONR2BLD agr am | Ref . [137] [TJ

Warhead

0
F.O COVMONCM SSI LEO

Onel of O thel emergi ngd technol ogi esl] tod i nprovel t hel
lethalitydof Otheld Objectivel ForcellislOtheld Commonld M ssil el
(CM . OOThi sOpr ogr antli sOdesi gned[lt olldevel opaUsi ngl elm ssi | e[
systenil that i sl enpl oyabl edd ond bot hI exi sti ngd andl f ut ur ed
rotaryldandOfi xeddOwi ngOaircraft. O0O1tOw | 1 ObedtheOpri maryl
weaponl systent] onl] thell Comanchel helicopter,d andd isO al
| ethalityOcandi dat el1f or 0Qoj ecti vellForceldgroundpl at f orns. [
It al sold has thell capabilityd told mtigateld thel riskd of O

decliningd mssileld stockpilesO forO ourd |egacyd groundOd
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platfornms. O0TheOUniteddSt at esddNavy, OUni t edd St at esCOMari neld
Cor ps, OandOt heOUni t ed0Ki ngdonilar ellcurrent | yOparti ci pati ngd
i n(t hepr ogr am [

ThelOrequi rement Of or DJald ComonOM ssi |l edstensf ronilt hel
resul t sUof JalJSt r at egi cOPlI anni nglRevi ewconpl et edUi nJ1998 by [
t heOProgranilExecuti veOO fi celd(PEO Of or OTacti cal OM ssi | es. [
TheOPEQchart er eddalpanel Oof 0* G eybear ds” Ot o0f ocusOonsi x[O
i ssuesd concerningld currentld andd futured Arnyd mssileld
devel opment. OOl nOCharter Ol ssueld6, 0“1 dentifyOtechnol ogi esU
requi redJt olbr i dgeJPEOTact i cal M ssi | esUi nt o0t he DAANC Ar ny [
AfterJ Next] OandOt hoseldtechnol ogi esdt hat 0 woul dJ f or ni] new(]
syst enmsi nt heOAAN’ [J[ Ref . 036, I nt r oducti on], [t hei r Of i ndi ngsO
wer e, 0“thell panel Orecommendst heddevel opnent O of [0 all conmon(
m ssi | edJt olrepl aceJHELLFI RE, [ HELLFI RE] O Longbow, andOFOTTO
[ Fol  ow- OnO to TOW, O placingd firstO priorityd ond neeti ngd
lethality, O survivability,d nobilityd andd sustainnment[
requi rement sandsecondOprioritydonOdesi gni nglt hedsyst ens[]
told neet Ol egacydplatfornidconstraints.”0[Ref. 0 36:0p.O040] 00
Thi sO Strategi c Pl anni ngld Revi ew] hi ghl i ght edd t hed gr owi ngll
concernlover Ot heOshel f Ol i feddandOproj ect edi nventori estof O
t heOTOWI2A, OTONI2BOandOHel | firelOm ssil es. OOByOFYO2010, Oi t O
i sOpr oj ect edt hat Oonl yd22%1of Ot heOTOWTi nvent oryOwi | | Oexi st, [
t o0dbelf ol | owedObyd12%1i nOFYO2011. OOAddi tional |y, 0100%1of O
t heOTOWI2A/ BOandOHel | firedw | | ObelbeyondOt hei r C0desi gnat ed[
15-year Oshel f O i vesoyFY[2010. [ SeelFi gur e[9) [J

O
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1200 4000
GROUND Basic AIR
1000 M

" NETITR | HELLFIRE
| 800 s
s s Interim 5 2 MTW =
g 600 o MTW | 2000 HELLFIRE 23,805**
- 46.380 L HELLFIRE Il
L , TOW F&F E 1000 s
E 200 “— S
s (10 YR) LONGBOW

0 .

FY99 FY01 FY03 FY05 FY07 FY09 FY11 FY13 FY15 FY17 FY19 FY99 FY01 FY03 FY05 FY07 FY09 FY11 FY13 FY15 FY17 FY19 |:|

Fi gur e[®. [T Decr easi ng[M ssi | e[St ockpi | es] Ref . [b: [p. (2] O
O

I nO0 2000, OandO i nOt he facel of O budget O reducti onsd and
reducedd worl d-wi del] threats,J thed Housell Arnedl ServicesO
Commi t t eeld( HASC) Oexpr essedlconcer nCover Ot heOnunber Cof Dant i -

t ankOpr ogr ans, [sayi ng: [

TheO Commi tt eelJ questi onsOt hellneeddt ol procur el sol
manyt ankOki I 1 i ngOdsystensJi nOaOperi oddi nOwhi ch
our 0 potential 0 adversari esld possesslsignificantlyl
smal | er 0 tankOd forces..Theld Conm tteel bel i evesU t he[
O fi celof Ot hedSecr et ar yof [Def ensellandt hedJoi nt [
Staf f Onust DdodalbetterdjobdinOreview ngldt hesel
prograns] tol preservell resourcesd forO otherO
priorities.Ref. 135, Op. 4] O

Thelf ol | ow ngUyear, Owhi | edr evi ew ngt heOConmonOM ssi | e
program [0 thel Senatell Armedd Servicesl Conmitteel (SASC)O
expr essedUsupport [f or [k heOpr ogr anilsayi ng: U

The Committeel understandsl thatd theld Arnyd isO
consi deri ngd novi ng t owar dd all “comon” 0 chem cal [
ener gydm ssi | edi nt heOf ut ur ebdandt hat OModer ni zed[
Hel | firelisOi ntendeddt obellt hellbasel i nepr ogr ant]
told achievel this worthyl goal . O Thel Arnyl isO
encour agedJt oUpr ovi deall* ConmonM ssi | es” Opr ogr ant]
fundi ngOl i neli nOt heOnext Obudget Osubm ssi on. [ Ref . O
35] 0

Lastly, 0 theld Authorizationll Comm tteell synthesizedld
Congr essi onal [support 0 n[(R20010w t h[(t helf ol | ow nglist at enent : [
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TheOconfereesOful | yOsupport OtheOdArny’ sldgoal Ot o]
reducellt hedifferent OtypesUOof Oanti-tankOm ssil el
systensld inld itsO futured tactical inventory..]
Furt hernore, 00t held conferees expect 0t hel Arnyd t ol
begi nOf undi ng0t hi sCef fort Ui nJt helJf i scal Oyear 020020
budget subm ssi on. [J Ref . [135] O

TheOover al | Ogoal Oof Ot hedComonOM ssi | edprogr anili st o]
devel opd all m ssil el capabilityd that nmeetsd thel aviationO
comuni tyld requirenments. d Thel Comond Mssilel wllO al sod
suppor t DAr nyOTr ansf or mat i ont o0t heObj ect i velFor celt hr ough: DDD

o Oper ati onal [Fl exi bi lityQd

o Mul ti-Pl atforniCapabilityl

o ReducedLogi sti csOFoot pri nt [

o I ncreasedM ssi | el nvent ory[

o Mai nt ai n[Over mat ch(Let hal i tyO

o I ncreasedJRangel]

o EnhancedCount er measur esOCapabi | i t yJ Ref . [06: Op. 9] O

Tol support O bot hexi sti ngdandfuturelairJanddgroundd
pl atfornmsdandOsystens, Ot heCMIwi | | Ol everageUheavi | yOf r ont]
exi stingOtechnol ogi cal Ocapabilities, DasOwel | DasOt akedful | O
advantagell of [0 Horizontal O Technologyld Insertiond (HTI)O
t hroughout 0 thell productiond processl] by follow ngld an[
evol uti onarylacqui si ti onlstrategy. OOHTI Oi sOt heOappl i cati onl]
of Ocomonlt echnol ogyacrossOmul ti pl edsyst ens, Oresul ti ngli n
anldincreaselindoveral |l OforcelleffectivenessandOpotenti al [
reductiond of 0 total O ownershi pl cost. [0 O Thel evol uti onary[
acqui sitionOstrategydw | | Oal | owdt hedinitial OcapabilityOtod
provi de anl i mredi at e i nprovenent [0 over [0 exi stingd m ssil el
systens, 0 whil el incorporatingld andd maintainingld progranil
flexibilitydfocusedd onldtime-phasedl requirenents. 0O Wilel



stillOinOdevel opnent, Othel nmai nOJ uncl assi fi edd operati onal O
requi renent st ncl udellt helf ol | owi ngJ Ref . 06: [p. [110] : O

o Defeat [ | atest U arnored t hreat, 0 engagel critical O
hi ghOval uell ar get s

o Tri-nmodel seeker O (I magi ngd i nfraredd (1%R), O sem -
activel aser [ SAL) , OandOm | I'i et er Dwavel( MW ) I

o Count er Uacti veljprot ecti vellsyst ent]

o Day/ ni ght Cadver se[weat her [

o Fi r el&For get andlal t er nat eChodelpr eci si onhi t O
o Overmatch ethalityd

o I ncreasedIst andof f [r angel

o Resi st ant [0t o[El ect r oni c[0Count er Measur es[J ECM O

Asl anl] advancedl] chem cal O energyld m ssile, Othed CMIi s
desi gnedld t o] def eat 0 alJ wi deld rangeld of O t arget slJ onJ t oday’ sUJ
battlefield. OO ItOw IO beld abl e told conti nuousl ylI engagell
t arget st hroughOal“fi re- and-f orget” Ocapabi | i ty, DandOall ock-
on-after-launchlcapabi |l ityat OanCenvi si onedJ10- 120KMIr ange.
ThelOmul ti - modeOwar headOwi | | ObeOanOadvancedCcheni cal Oener gy
shapedlchar gedwi t hOprecursor (s) Oi nor der (Ot o0def eat Onoder nd
reactiveld arnmor. 0 O Thel m ssileld will O possess all si x-i hchld
di anet er, ObelOnoOl onger Ot hanO500f eet Oi nOl engt h, DandOwei gh
| esst hanJ700pounds. [ Ref . 15] O

Warhead
Section,

Control Actuation System
(CAS)

P Isi
_ Propulsion

Seeker Guidance
Electronics

Fi gur el110. 111 CMoncept [(Drawi ng] Ref . [b] O
O

ToOneet Ut helOr equi r ement sUOof OAr my OTr ansf or mat i onUandUOt o0
addr esslt helpendi ngUshort fal | sOi nOt heOcur r ent Ui nvent or yOof O
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mssiles,d0 PEOI] Tactical Mssilesd hasO proposedd an[
evol utionaryd acquisitiond strategyd thatd naxim zesO
conpetitionOdandOm ni m zeslOcost. OO0 Thelgoal Oi st odprocured
73, 0000m ssil esdOwi t hOproducti ondbegi nni ngdi nOFYO 20070 andd
conti nui ngdt hroughOFYD2023. OFi rst OUni t OEqui ppedd( FUE) i sO
schedul edf or OFYJ2008. OOThelpr oposedst r at egyUper Ophaseli sO
out | i nedbel owlandUi n(Fi gure1: 0

o SystentdDefiniti onUandORi skOReducti onProgram OFYO
2001- FYO20030-0OTheOpr i mar yOpur poselof [t hi sOphasel
isd tol conpletell andO refinell thelJ operational [
requi renents, facilitatell theld designld andl
devel opnent Oof Oproposedln ssi | ellconcept s, [lassess[]
andd mtigatel risk, O andl] eval uateld all Proof - of -
Princi pl e ssi | e(syst em [0

o Syst enilDevel opnent DandODenonstrati on, OFYOO2004- FYO
20060-0OThelcur rent Ost rat egydi sOt of0down- sel ect [t o
onelJcontractordforOthi sOphase. DOTheOcontract or
wi | | Obelr esponsi bl elJt olest abl i shDal02dOsour cellf or O
t heOrul ti - nodelseeker. OO0

o Product i onJandl Depl oynent , OFY 2007- FYO 20230 -0 A
determi nationd wi |l | O beld nadel] onld establ i shi ngd all
| eader-followerd ford fulllO rateld production. ]
Technol ogyOi nsertionOwi | | ObeOuseddt oOneet Of ut ur e
bl ocklr equi renments. [ Ref . 6] U



UNCLASSIFIED

Draft Acquisition Strategy

FY03 FYo4 FY05 FY06 o1 FY08 FY09 FY10 [31]
CM SDRR
V MsB N/ Msc
SDD SPIRAL 1 SPIRAL 2
COMANCHE

APACHE FUE F/A-18 FUE FUE FUE SPIRAL 2

LRIP 1
SPIRAL 1

LRIP 2
LLTI2 SPIRAL 1

LLT.3J7 %ﬂ
| [ [

LLTI1

- FUE Accelerated from FY10 to FY08

- SDD fully Funded FY04 - $186.9M, FY05 - $186M, and FY06 - $151.3M

Spiral 1 Equals Block | Threshold KPP Requirements

Contractors Allowed to Conduct Requirements Trades to Meet 36 Month Schedule
- Must Achieve Apache and F/A-18 FUE in FY08

Spiral #2 Equals All Block | Requirements

Second Source Tri-Mode Seeker

UNCLASSIFIED cwtsoonnz [ |

Horizontal Technology Integration (HTI) Status 25 Sep 02

Fi gureldl. (111 OMDx af t DAcqui si tion(Strat egy] Ref. [b] O
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11 . JANUSLOVERVI EW]

A. 00 JANUSCBACKGROUNDLANDLOVERVI EW]

TheOsi mul ati onOusedOfor Ot hi sOOresearchOwasOt heldJanusO
i nteractivel wargam ngld sinul ati on. 0 O Thel speci ficlO versi ond
resi dent Dat OTRAC- Mont er eyi sO0Janusv7. 06D. OOThe* D’ Or ef er s
todthed D stributel Interactivel SinulationdinterfacelthatO
enabl esO0JanusOtoli nteract Ow t hOot her Osi nul ati ons. OO JanusO
was [OnamedOaf t er 0t he[JRomangodknownOas Ot helguar di anUof Ot he[
gat esl] of 0 Ronel whol i s t wo-facedd andO | ooksO i nJ opposi tel
directions. OO HeOisOtheOpatrondof Othedworl d s past [0 and(
f ut ureddueldt othi sOabi |'i t yOt o0l ooki nOJt woldi rect i onsUat Ot held
samelt i me. O] Ref . 09: Op. 01- 1] OOTheObasi cOcharacteri sti csOof O
t he(Janusnodel Car eCasf ol | ows: [

o Interactivel-ORef ersOt o0t helreal -ti neldi nteracti onld
of Ot heOper sonnel Ocommandi ngdt heOoper ati ondw t hi n[J
t helsi nul ati on, Ot heOt act i cal Odeci si onst heyOnake, [
andt heluni t s/ equi pent Owi t hi nt hei r Ocommand. O

o Si x-sidedd -0 Refersd told thel abilityd of 0 thel
si mul ati onJt oOr epr esent Juplit olsi xOf ri endl yOand/ or O
enenyld forces. O Wthind thisl sinulation,d twoll
opposi nglsi deslar elr epr esent ed. [

. Cl osedd-0OThi sOcharacteristiclOdescri besOt hel ackO
of Oconpl et e, Dor Oper f ect, Ui nformat i onOt heOopposi ngQd
f or cesChavelonCeachot her. O

o Stochasti cO-0OThi sOi sOt he et hodol ogydt held nodel O
useslt olddet erm nelbatt| efi el ddJout coneslaccor di ng[]
tod thel | aws of O probability. 0 O Thesell out cones[]
cannot [beljpr e- det er m ned. O

o GroundOconbat O-ORef ersfOt ot heOpri maryOf ocusOof [
t helJanusOsi mul ati onOonOt heltacti cal Oenpl oynment [
of Ogr oundlconbat Ouni t sCandOsyst ensUi nOr el at i ondt o[
potential Obattlefielddeffects. [ Thesell effects, [
anyd of 0 whichl may bel i ncorporatedd intold thel
si mul ati on, Oar elconbat Osuppor t OandOconbat Oser vi celd
support [ systens, O terrain, [0 weat her, O battl efiel dO
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obscuration, 0 day or O ni ght O oper ati ons, [0 andd NBCO
envi ronment s. [J Ref . [9: [p. [(12-1] O

Januswi | | Onodel Ogr oundOconbat Osi mul at i onsCt hr ought he[
bri gadell evel , Ocontrol | edOdbyOr especti velpl ayer sConCopposi ngll
sides.d O ThelO high-resolutiond colord graphics displaysl
representationsl] that i ncludeld terrai nl] features, d contour[]
i nes, Oroads, Orivers, Obui | di ngs, OandOr ai | roaddt racks, Oal | O
of Owhi chOmay Ui nmpact Ot heOmaneuver Oof Osyst ensdandOdepl oynent O
of Cunits. [ Ref. [0©: Op. [(2-1] O

Groundd conbat O forcesl nmayld engagel ind directd firel
engagenent sCOwhendt heyOar e[dwi t hi ndalspeci fi eddr angelof Oeach
ot her. O0OBasedOuponUpr evi ousl yest abl i shedOdat abaseli nput s, 0
JanusOwi | | Dassesst hesedandOot her Of act or sOsuchOasOr ange, [
firerd nmotion/direction,d andd targetd notion/directiond tol
determ nel] thel outcone. O TheO databasel inputsO includel
par anmet er sdsuchOasOpr obabi | i t yOof Ohi t DandOpr obabi | i t yOof Oall
kill, Ogi venOallhi t. OOPhysi cal Oconstrai nt sOsuchOasOavai | abl e[
amuni ti on, Dout Cof Or ange, Oor [t ar get Osuppr essi onUmay Opr event O
anlengagenent. OO her Ot acti cal Of act orsdsuchOasOalOweaponsU
cl earancellst at us, Orul edJof Oengagenent , DandOot her Javai | abl el
priorityd targetsl mayl al sol] affectd whetherd ord not an(l
engagenent Ooccurs. [ Ref . (9: Op. [12- 2] O

Vehi cl esOnmayOuselpr epar eddf i ghti nglposi ti onsO(referredd
t odasOPREPCS[Iby[0Janus) Ot odpr ovi deldpr ot ect i onlf r ontdopposi ngl]
groundlconbat Osyst ens. [0Thr eeldpr ot ect i vellpost ur estt hat Onmay [l
beOenpl oyedOarelful | yOlexposed, Opartial Odefil adedi nOwhi chl
theOhull Oof OtheldvehicledisOprotected, Jordfull Odefil adel
wher el t held bot h(J t hed hul | O andO turret 0 of O al vehi cl ed arel
protected. 00O TheOuser Omayd nmanual | y[Osel ect Ot heseld post ures(

duringd scenari ol execution. O O If0O ald vehicleO isO inO full O
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defi | ade, OenenyOgr ounddf or cesOwi | | Onot Obeabl et oldet ect i t O
until Otheyl areld wi thinO500 nmeters. O O Vehi cl esdd conduct i ngd
tacti cal Onovenent Oar eddi spl ayeddasOf ul | ydJexposed, Obut Omay [
golli ntoOparti al Odefi | adeOat Ospeci fi edOperi odsCasOdef i nedOby
t heCuser. [J Ref . 09: Op. [(2-4] U

ThelOuser Ocanlest abl i shlOengagenent Oar east olddesi gnat eJal]
speci fi cUar ealli nCwhi chOf or cesUmay UengagelleachUot her . O0Thesel
desi gnat eddareasOnmaylprevent Ofratri ci dedbet weenddi fferent O
f or cesUof [t hellsaneUsi de. JOThi sUal | ows[0t he[user [0t olest abl i shO
alldef ensi velposi ti onOapart Of roniJt heJdesi gnat edlJengagenent U
area, 0 maxi m zi ngld t hel features of [0 avail abl ed terrai nJ toll
est abl i shOPREPOSOandUcoor di nati ngdfi redcont r ol Omeasur esJt olJ
maxi m zelt helef f ect sUof [di r ect Uand ndi rect (f i reldsyst ens. [

Thellt errai nOusedUi nOt he[dJanusOsi nul ati onli s0“di gi ti zed
terrai nJel evati onlJdat alldevel opedd byt heldNati onal 01 magery[]
andd Mappi nghdAgencyO(NIMA) . "O[ Ref. 09: Op. 02-5] O0OUsi ngdt hel
Ter r ai nEdi t or Of eat ur elli nCJanus, Ot err ai nOf eat ur esti ncl udi ngd
contour I'ines, O urbanl areas, O rivers, 0 and roads nayd bel
digitizedd fronil ald 1:50, 0000 map, 0 andd hi ghlightedd with{d
di fferent Ocol ors. O

Targetd acquisitiond isO al critical O dinmensiond in0O
si mul ati ngld conbat O scenarios. 00 JanusOusesOtwodfactorstold
assessline-of-sight O(LOS). OOOnedi sOtheOabilityOforOtheld
firerOtolactual | yfJobservelt hellt ar get ObasedOupon(dt er r ai nCor [
man- madelJst r uct ur es. OOTheOsecondli st heOcapabi | i ti esUof Ot he[
sensor J onO t hed observi ng pl atform OO andd how it 0 may bel
i npactedCat Ot hat Opoi ntdinOti medbyObattl efi el ddconditions
suchl aslJ snoke, O dust, 0 or O at nospheri cd condi ti ons. O 00 Janus[
conput esUallcurnul at i veOpr obabi i t yOf or OLOSO( PLOS) Ual ongOeachO
terrainddgridOcel | ObetweenOt heOtarget JandOt heOfirer. OOIf O
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theredarednoli npedi nents, OthelprobabilityOforOthatOcell O
wi | | Obedl. 0. OOAfter it OchecksOeachOt errai nCgri ddcel | DandO
mul tipliesd thed cunulativel probabilities,d JanusO wll[O
det ermi neldi f OLOSOexi sts; Oi . e. Ot heOPLOSOnust Obelgr eat er [t hanO
. 01. OOThr oughOdat alJpr ovi dedOby [t heONi ght (Vi si onUandUEl ect r oJ
Opticsd Directorateld (NVEOD),O ofd thed U S O Arnyd
Conmruni cat i ons- El ectroni csJ Conmandld (CECOM O i n0 Fort O A P. O
Hll,O Virginia; O JanusO al sol] assessesl] ot herJ opti cal O and
t hermal O characteristicsOsuchlOasOfielddofOview Ospectral O
band, Dandt her mal [t enper at ure. [J Ref . [9: [p. (12-7] O

Units in0 Janusd may[d maneuver 0 basedl uponl systeni]
capabilities,Oterrainld factors, d andld battl efiel ddJ effects. 0
Duri nglscenari olddevel opnent Oandlexecut i on, Onovenent Or out esd
may [ bel est abl i shedd t olJ cont rol O novenent O andJ synchr oni ze[d
operations. OOPre-determ nedhal t sOmaydal sol0belJest abl i shedO
al ongt heselr out esllbasedupondl ocati onor Oscenariolti me. 0
Thi sOcapabilitydisOespeciallyOcritical Ofordsynchronizingld
of f ensi velnovenent Oandloper ati ons. [J Ref . (9: [Op. [(2-7] O

0]
B. 0 SCENARI OLDEVELOPMENTPROCESSH

Scenari old devel opnent 0 or 0 creationd within JanusO is[
defi nedlas: [

[..sel ectingd specificl systensd andld weapons,
terrain, forcell structures, andd battlefieldd
condi tionsO tol bed representedd i nlthel scenari o; O
desi gnat i nglt heli ni ti al Ol ocati onUof Ot hosellsyst ens[]
andOweaponsdont helbattl efi el ddterrai n; DdandOt held
creationld andl pl acenent 0 of 0 commandl] andd control [
overl ays. [ Ref. [0O: [p. [2-15] O

OncelJallscenari o0hasObeenlcr eat eddor Odevel oped, i t DcanObel
savedlsolt hat Ot hefi | ednmayObelusedldagai n. OOAddi tional |y, O
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t hel scenari o] canld al soJ beld run, O or 0 executed, 0 after 0 t hed
devel opnent Oprocessdi sOconpl et e. OO TheOdevel oprment Oprocess
typicallyd foll ows all ni ne-stepl procedurel as sunmari zed[

bel ow. O

o Uselt heOTer r ai nOJEdi t or O( TED) Ut oUcr eat elor Onodi fyO
t heldt errai nlof i | eCusedd nlkt heldscenari o.

o Useld t hell Synbol s Editor O (SYMBOLS) Ot ollcreatel ord
nodi fy[Ot heOf ri endl yOf or celd( Bl ue) DandOeneny[f or cell
(Red) Osynbol st olbelusedl nt heOscenari o. [

o UselJt held Conbat 0 Syst ens Dat all Edi t or O ( CSDATA) [t old
I nput DandOr evi ewdt helper formancelchar acteri sticsl
of [t he[meaponlsyst ensusedll n[t hellscenari o.

o Uselt heOScenar i oJFor cesUEdi t or J( FORCE) Ut ollcr eat el]
thel mlitaryd forced organi zati ond usedd in t he
scenari o. 0OThi sOor gani zat i oni sOmai nt ai nedUi nOt he
ForcelFile. O

o Uselt heOConmmandUandOCont r ol OOver | ayJEdi t or 0( COED) U
t odJdrawdt acti cal Ocont r ol Onmeasur esdont heOt er rai nJ
ei t her Opri or [0t olor Odur i nglscenar i olJexecuti on. O

o Tol createld newl] scenariosl orJ nodi fyll ol dO ones, [
scenari osChay[beliner ged. [

o Verifyld thel accuracyld andl conpl eteness of O t hel
weaponsandlsyst ensUper f or mancelddat allbyusi ngOt he
twoldl JanusO verificationl prograns, 0 theld Tabul arJ
Verificationprograni(VFYSCEN), OandOt hel G aphi cO
Veri ficationlOprogranii GRAFVFY) . U

. Execut el heOscenari o. O

o Revi ewlanddanal yzelOt heOresul tsOOof Ot hedscenari oll
executionl usingd thed foll ow ngd prograns: 0 Post [
Processi ngll Reports] (POSTP),d JanusO AnalystO
Wor kst ati ond(JAAWS) , Oor OJanusOPl andVi ewlDi spl ayld

(JANPVD) . (O Ref . [9: Op. [(2- 14, [115] O
Oncellconpl et el yOOdevel opedldandOveri fi ed, Ot heldscenari old
i sOOreadylforOexecution. O0OScenariosOmyldbeldexecuteddw t h(J
eitherd playerd interventiond ord non-intervention.O 0O IfQ

interventiondisOdesired, OplayersOmaydconpletel ydinteractO
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wi t hOsyst ensdandf orcesOt hr oughout Ot helexecutiondof Othel
scenari obylchangi ngOuni t Onovenent Or out es, Odepl oynent , DandO
reactionld told enenyd contact.d [ Non-interventiond is[
traditionall ydO usedd whend thel scenariosl arell executedl
repeat edl yOO t oJ producell all suitabl ed anmount O of O datall for[
statistical Danal ysi s. OOThelr esul t sOf or DeachOr unCar elst or ed[
i nOsequenti al [Of i | estf or Of ur t her Oanal ysi s. OO0
1.0 JanusMbdel O nput s

| nOor der Ot odconduct Ot heOsi nul at i onsOr equi r edOf or Ot hi s
resear chldproj ect, Osever al Oconponent sOof Odat allwer e(dr equi r ed[]
t obeldi nput t edli nt o0t helJanusUOnodel . O00Duet olpri or Or esear chd
conduct edd0byOTRAC- Mont er eydandOot her ONPSOt hesi sOst udent s, O
many Oof Ot hedsyst em sdat allhaveOal r eadyObeenlcr eat edOwi t hi n[d
t hel Janusdat abase, Ospecificall ydt hed TONI2BOandOt hed CM [
Coor di nati onOw t h(Ot he[OCMIPr oj ect OO f i cedandOPEO- TMr esul t edd
i nOadapt i ngt heOt wollweaponlsyst ens [t o0t heOLAVOI | | Opl at f orm O
as[Owel | Dast hedevel oprent Oof Ot helt hr eelscenar i osCusedf or O
t hi sOstudy. OOAddi tional |y, OTRAC- Wi t edSandsOM ssi | elJRangel]
(WBMR) [0 provi ded theld necessaryll i cons tol represent t held
Stryker OATGMpl at f or m DandOt wolJof [t heOt hreedt errai nOfi | esO
usedli nOt wolOscenar i os. OOTheOConbat [0Syst ensODat abaselof [t he
JanusO nodel O i ncl udesO conponent sl for 0 systent] | evel O data, O
weapons(syst ens, [chem cal , Oengi neer, DandOweat her . OOFor Ot hel
pur posesl] of O t hi sOJ proj ect, O dat all wasl] ei t her [ copi edd fr ont]
existingOfilesOorOinputteddatdthel system O weapons, [J andO
sensor Ul evel Oconponent sUof Ut heldat abase. OOAppendi xUOBOI i st sO
thelOspecificOdatallforJeachOof Othed“blue”d(friendl y) DandO
“red” J( eneny) Osyst ens. [

O

O



2.0 LAVO || DATGVPI at f or nidl nput s

TheOLAVOI | | DATGMpl at f or mwasOr equi redJt oObellcr eat edd
wi t hi nJ t hell Conbat O Syst ens] Dat abasel of [J t hed Janus nodel . (I
Usi ngld dat ald provi dedd by PEO TMJ andO t he 1 Avld ORD, J t hi s
pl at f or nidwascr eat edJt odser velast heObaselvehi cl eli nOeach
of Ot heOscenarios. UOWthi nOt helsystenslcharacteristicsOof I
t heldat abase, Oal | Cof Ot heOpl at f or meCuncl assi fi edUoper ati onal O
characteristicsOwereli nputted. OOTheseli ncl udedt hellsyst emi s
speed, Oweapons(r ange, [hei ght, Oandbasi cd oadUof Oanmuni ti on. O

3.0 WeaponlSyst enil nput sl

TheOTOWI2BOandt heOCMJar e[t he[Oweaponlsyst entlvari abl es[]
t hat Ower elconpar edJast heldbasellandal t er nat eslcaseswi t hi n[J
eachof Ot hellt hreellscenari os. OOOEachOweapondsyst ent]al r eady
exi steddw thi nOthel Conbat [J Syst ens[d Dat abaseld of Ot hed JanusO
nodel O at 00 TRAC- Mont erey, O but Ot he characteri sti cslO of 0 bot hJ
wer ellveri fi ediw t h(JPEO- TMf or Uconpl et enessCandlaccur acy. 0

For DeachOweaponOsystem OspecificlOdatalel emrentsOt hat O
nmust [beldef i nedCand nput t edd ncl ude: O

o WeaponUnunber / naned-OEachOweaponOnunber [Ji sCgi venl]
aldnunber Obet ween1- 4000andOupit oOallni ne- char act er [
name. [0

o LayOt i med- DAver agelt i me, Ui nOseconds, Orequi redt o
poi nt Dor Ol aydt heldweaponlsyst entdi n(t helddi recti on[d
of [t helt ar get. O

o Ai it i neld- OAver agelti me, Ui nlseconds, Or equi reddt old
ai mit heOweaponUOoncell ai d0i nOt heddi r ect i onOof Ot he
target . LU

o Rel oad[lt i me[-UAver agellti me, Ui nOseconds, Ot olr el oadO
thel weaponl afterd allO amunitiond hasO beenO
expended. O

. RoundsOper [t ri gger Opul | O-OTheOnunber Oof Ot | mest hel
weaponlsystenidw | | Of i reddoneldr oundOdof Oanmuni ti ond
oncelt helXri gger haslbeenOpul | ed/ depressed. [
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o TriggerOpul I s/rel oadd—-0TheOnunber Oof Oti nmesOt hel
tri gger OmayObelpul | ed/ depr essedlbef or e[t heCweapon
syst entrust [bellr el oaded. [

o Roundspeed-OTheOaver agelvel oci t yOof [t her ound
of 0 ammunition, 0 expressedd in0 kilonmetersd per(
second. [

o M ni muni] si ngl e-shot O ki | I O probabilityd (SSKP) OO -0
Thi sO i sO thed m ni mund probability, O expressedd i n
hundr edt hs[t hat Oonelshot Owi | | Or esul t Oi nOoneOki | 1. OO
| f Ot heOnodel Odet er m nest hat DanOengagenent Owi | | O
not Cneet Ot heldm ni nuntdSSKP, [t henOt heOsyst entdwi | | [
not Ofi re. [ Ref . 18] O

TheORoundOGui dancellcriteri alldet er m neJhowdt heOweapon[]
systenidguidesdaldmssiledtoditsOintendeddtarget. 00O Thi s
i ncl udesCwhet her Dor Onot Ot helm ssi | elr equi r esOgui dancelunt i | [
i npact, Owhet her Jor Onot Oi t OcanOfiredonOt heOnove, DandOt hel
capabilitiesd of 0 theld on-boardd sensor.d O Onel critical
di ff erencelbet weenJt heOTOWI2BOandt heJCMIi sOi nOt hi sOar eald
becauselt heOTOWNI2B0Or equi resdw re-carri edlJgui dancelJandt hus[
may Onot OrmoveOunt i | Ot ar get Ui npact . OOThe OCMImay COnove Opr i or Cit o
target 0 i npact 0 dued toO itsO “fire-and-forget” O capability. OO
AnotherOcritical OdifferencelisOinO eachd weaponl system s[
range. OO0TheOTOW12BOwas Onodel edOat Oanlef f ect i velr angeUof 3. 500
KM Owhi | et hedCMIwas Onodel edOat 007. 00OKM OOAddi ti onal |y, Ot he
CMI hasO anl organicl thermal O sensord thatO providesO for0Q
i ncreased(l ar get (det ecti on. [

TheOJanusOdocunent ati onOdefi nesJt helprobabilitiesOof O
hi t O( PH) Das, 0"t heOpr obabi | i ti esOt hat Dalsi ngl edroundOfi redd
byOalgi venOweaponat Callgi venOrangeOw | | Oresul t Oi nOaOhi t.” O
[ Ref. 08: Op. U4-9] OOConcurrent |y, Ot heOpr obabi | i t yOof Jalki | | O
(PK) Ui sOdef i nedas, "t heOpr obabi |'i t y[it hat , Ogi venOaUhi t Dby Uall
parti cul ar OweaponOonUalparti cul ar Ot arget, OtheOtarget Ow | | [
bedkilled.”O[Ref.O8:0p.04-11]0 Thesell probabilitiesO areld

0] 54



mai nt ai nedCwi t hi nOJanusOi nOpr obabi | i t yOdat alJset [t abl es, Oand
arel associ at edJ wi t h(O eachd weapon[ systent] i n(O t hed Conbat [
Syst ens ] Dat abase. O O Uncl assi fi edd PH PKO probabi liti esdwerel
provi dedObyOPEO TMandOi nput t eddf or Obot h(Ot he OTOWI2BOand OCM]
weaponlsyst ens, OandUar e(pr ovi dedli nOAppendi x[B. [

4.0 Sensor USyst enil nput sl

TheOSensor OSect i onof (Ot heldConbat 0Syst ens1Dat abaseli n[J
Janus supportsOdirectOfiredoptical OandOthermal Osensors.
Si ncebot hOOt heOTOWI2BOandt hedCMIJar elddesi gneddt odenpl oy
| TAS, Oandt hi sOcapabi |'i tydi sOalr equi renent OonOdt hedSt ryker O
ATOplatform Otheldatallel ementsOforOtheirdrespectivel on-
boar dd sensor [0 capabi lityd was t hel sanmel f or 0 bot h1 weapon[
syst ens. O0OOneOspeci ficO i m tati onOof Ot heOdJanusOnodel Oi sOi t sO
inabilitydtoOreplicatedtheOcapabilitiesdof Otheldtri-nmodel
seeker Oi nOsi mul ati ons. OOToOaccount Of or Ot hi sOl'i m tati on, Jald
t her mal Oseeker Ocapabi litydresi dent Oi nOt hedsensor Odat abasell
was[] i ncor poratedd i nt ol t hed CM1 weaponl] system [0 but O t hi s
paranmeterdi sl currentlylnot O establisheddw thindthelJanusQ
nodel . [ Ref . [8: (p. (4-4] O

O her Osensor Ochar act eri sti csOt hat Orust Obeli nput t edUar e
t held weaponll syst enmi s narrowd anddw delJfi el dd0 of Oview, Ot hel
syst em sUspectral ObandOcapabi |l ity, Ot helsensor’ sresol vabl el]
cyclesOperdm | liradi an, JandOt heOneanOval uesf or Ocontrast
andJt enper at ur e. OOAI | Dof Ot heselldat aldel enent sOwer elpr ovi dedd
byd PEC- TMJandOareldl i steddi n Appendi xO BOf or Jeachdweapon
system [

5.0 JanusOvbdel 0OCut put s

JanusrecordsOsever al Oaspect sUof [Odat allt hr oughout Oeach
runOof Oadsi mul ati on. OOResul t sOof OeachOr unOcanObedr epl ayed
or Ovi ewedOt hr ought heOJanusOAnal yst OWbr kst at i ond( JAAWS) , Clor O
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JanusO Pl and Vi ewd Di spl ayd (JANPVD) . [0 O Thel Post [0 Pr ocessi ngLl
progranmii sduseddtolOformul ateldseveral OdifferentOtypesdof
reportsl tol support anal ysis. O O Duringd eachd runld of O al
simul ati on, JJanusOw |l OrecorddsuchlOdataldasOdirectdfirel
shot s, Onmovenent Orout es, Oki I | s, Ohi t sOandOm sses, Jetc. OOTol
supportd thed MOEsO of0 lethality, O survivability, O andO
engagenent Or ange, [t wolr epor t sCwer eldconpi | edf or Ot he0250r uns
i nObot hOOt hellbasellcasesUandJal ternateldcasesUtolfornilthel
basi s forOthedstatistical OanalysisOinOChapterd5. 00 TheO
Cor oner’ sReport Odepi ct edJt helki | | sOmadeUObyOeachUOsi delJ( Bl uel
andJRed) i nOeachOrunOof Ot helsi nul ati onOandOsuppor t eddt hell
anal ysi sOf or OMOEsUI OandOl I . OOt Oi denti fi esOt heOvi cti ndbyOd
name, Junit, Ol ocation, DJandOtypeOof Okill.OOTheOkillerdisO
[istedOw t h(JOt heOsanmelJi nf or mat i onOwi t h{Ot heOJaddi ti onCof Ot he
rangelat Owhi chdi t Oki | | edOt heOvi cti nandOt heOt ypelof Oweapon(]
syst enidused. O0TheOsecondOr epor t [t obelconpl i edUandOusedwas [
t hell Engagenent JRangeanal ysi st odsupport OMOEOI 1. OOThi sO
reportOlistsOeachOof OtheldRedOpl atfornmsdkill eddandOfiredd
uponOw thinOeachOrunOof Ot hedsi nul ati on, DandO provi desan
aver agellki | | i ngr angedandOengagenent Cr angeldbyOvehi ¢l et ypel
f or Of urt her Oanal ysi s. OOAOsanpl elof OeachOr eport Oi sOpr ovi ded
i nOAppendi xOC. [0 Ref . (8] O

0
C. 0 RESEARCHIASSUMPTI ONS, [ILI M TATI ONS, CANDLSENSI T1 VI Tl ESO

For [t heOpur poselof Onmodel i ngUandOconduct i ngUanal ysi sCof O
t heOCMIJandt heOTONI2BOm ssi | eddsyst ensw t hi nOOJanus, Ot hr eeld
scenari osl] depictingl realisticl tactical scenariosl] werel]
devel oped. O0OAsOi nOal | Onodel i ngdandOsi mul ati onCefforts, Ot hell

resear chJwaslsubj ect (0t oldcertai nJassunptions, Olimtations, O



and sensitivitiesd inO orderd tod facilitated theld research
ef f ort Cand[t ollconduct [0t heanal ysi s. [
1.0 AssunptionsQ

Toll effectivelyd neasurel thell capabilitiesd of 0 eachUO

m ssi | edsystem Ui t DwasUOassunmedOt hat Ot heOSt r yker OATOconpany O
woul dd0conduct Doper at i onsUasOaOpur efconpany, Ousi ngUQonl yt held
t hr eeJATOpl at oons. OOEachOpl at oonOwasdepl oyedor gani cal | yO
i ntoUbatt| elpositionsli nUeachOscenari o, DandOeachOvehi cl e’ sO
posi ti ondwasl enhancedOw thOtheOabilitydtoOfightOfronilall
full-vehicleOorOpartial -vehicleldefil adelposition. O Each
Strykerd ATGMI pl atfornil hadl thel capabilityd toldl observell
assi gnedOsect or sOof Of i redf romidt heOf ul | Odefi | adeOposi ti on. OO
IfO ald Strykerd ATGMI pl atfornd exhausted itsO supplyd of O
ammuni tion, OitOhadOtheOcapabilitydtoOremai nOinOtheOful | O
defi | adeOposi ti onOf or Ot hedr est Oof Ot heOsi mul at i onOrun. OO nO
orderdto0accuratel ydneet Ot hedrequirenment stfor0eachl MOE, O
suppl enment aryf i ghti ngOposi ti onsCOwer eldnot [i ncor por at edi nt o]
scenari old devel opnent. O O nstead, 0 eachO si nul ati ond rund was [
t er mi nat edOwhen(lei t her OBl uelor ORedf or cesOwer e[dnolJl onger Ui nO
allposi tionldt odengagelleachlot her, Oor Oei t her Osi deJhadbeen
conpl et el yldest r oyed. 010

NoUot her Oaspect Uof Ot heSBCTOwas Ui ncor por at eddi nt olJt held
t hreeOscenari os. OUAl | Oof [t heOsi nmul at i onCOr unsCwer eJconduct edd
ind0 ideald weatherd conditionsd told facilitateld optinmal[O
enpl oynent 0 of 0 eachl weapond systeni] atd theird maxi nunt]
engagenent Or anges. O0ONoOconbat Onul ti pl i ersOsuchOasOi ndi rect O
fired support, 0 obscurants,d or[] closel airQd support werel
i ncor por at edi nt o0t heldscenar i os. OOThi sOal | owedOt her esear chld

t of ocuslsol el yOon[t helper f or mancellof eachOm ssi | eldsyst ent]



wi thout O havingd tol accountd ford otherd systensd or[
envi ronnent al [f act or s. (0
2.0 LimtationsO

Thi s researchd effortd wasO limtedd told thel currentO
capabi | i ti esOof Ot hellJanusOpr ogr am OOFor Dexanpl e, Owhi | et hed
CMi s proposedldtold possessdalltri-nodell seeker Ocapability, O
JanusOisOcurrentlyd unabl e t ol nodel Ot hat O aspect U of O t hel
m ssi | edsyst em OUAnot her OkeyOl i m tati oni sOt hat Oal | OweaponO
par anet er sti nput t eddi nt o00JanusUOwer el i m t edJt olJuncl assi fi ed
syst entidi nf or mat i onJf or Ot hepur poselof keepi ngllt hi sOr esear chld
ef fortuncl assified. O

3.0 Sensitivitiesld

Therell wereld certai nld sensitivitiesO identifiedd during
scenari ol devel opnent O andd subsequent O test O runs. O O AL keyO
sensitivityldisOhowthedusel of Oprepareddvehicl edfightingl
positionsOaffecteddMOELDII, OSurvivability. OOThisOarealdi s
subj ect Ot oOsensi tivitylsi ncelsurvivabi | itydi sCOnot Oneasur ed
sol el yOasOalf uncti onUof Ot heSt r yker DATGVpl at f or mi sOar nor O
protection,ObutOratherJasOalfunctiondof DitsOabilitydtol
optim zel theld enploynmentd of O full O ord partial O defil ade. 0
Anot her 0 sensitivityl identifiedd wasld theld useld of O inter-
visibilityOlinesOinOthel JanusO nodel .0 O Inter-visibilityOd
linesOlimtO line-of-sightlind what appearsi told bell openl]
terrain, Obut Ui sUi nOf act Orol |I'i ngOor Ogent | yOsl opi ng. OOWi | e
t het errai nJdepi ct eddi sCcharacteri zedObyOcont our Ol i nesOat [
speci fi edli nterval s, Ocert ai nUar east hat Dappear edt ollbelopen(]
di dd0 not O havel line-of-sightd capability. O O ThisO wasd an(d
i mportant 0 consi derati onthat 0 wasll accurat el y[Ii ncor por at ed[]
i nt odscenari olddevel opnent DandOt hell ocati onslsel ect eddf or [
eachlpl at oonlbat t | edposi ti on. OOOnelot her Osensi ti vi tydt o0bel
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not edUi st hat [t heOnobi i t yOof Ot hedSt r yker OATGMpl at f or niwas [

not0 all factord in0 thed analysisld ofd theld operational[

ef fectivenessl of 0 eachd m ssi |l el system O asl] eachld scenari old

est abl i shedOt hedJSBCTOATOconpany i nfJaldef ensi velsi t uat i on.
Thi sOopti m zedOt hedl i ne- of - si ght Janddengagenent Ccapabi [ ity

of DeachOm ssil eldsystenilt oldsupport Ot hedanal ysi sof Ot hei r [

respecti velloperati onal Ceffectiveness. [

N
D. 0 SCENARI OLOVERVI EW]

Threell scenariosl werell createdd forO thisO study, O

i ncor por ati ngllsever al [Odat allaspect sasr ef | ect eddt hr oughout [
t hi sOst udy. OOW t hi nCeachOscenari o, Daldbaselcasell( TONI2B) Cand
an] alternateld caseld (CM O consistingd of 0 250 runs werel
conduct ed, Oresul ti ngdi nO01500r unsObei nglconduct eddi nOt ot al . 0O
EachOof OtheOterrai nsdsel ecteddrepresent O potential Oreal -

wor | dJ | ocati onsd t o whi chld t hell SBCT, O uponl |1 OC, [0 may bell
depl oyedd i nO t hed future, O based upond recent O hi storyld or

current Cevents.

TheUf ri endl yOf or ceUst r uct ur elIconsi st edUof Oni nedSt r yker O
ATGMpl at f or s, Orepresent i ngdt heOSBCTOATOconpany. OOl nJt he
baselcases, Ot heOTOANJ2BOmi ssi | eldsyst eniJwasi ncor por at edCJon
eachlpl at f or m Owhi | et heOCMIsyst eniwas i ncor por at edConCeach
pl at f or niJi nOt heOal t er nat elJcases. O0TheOconpanyOwasdepl oyed[
i nOsector i nOpl at oonObat t | edposi ti onsCconsi sti ngUof Ot hr eed
Stryker 0 ATGMV platfornsl each. 0 O EachUO vehicl el hadl thel
capabi litydtoOenployOfull DorOpartial Odefil ade, Odependi ngld
upon(t he[t hr eat Osi t uat i on. OOEachUpl at oonCOwasOdepl oyedOJupon(
t henost Ol i kel yOJaxi sOof Dadvanceof Ot heeneny Ot hreat , Dand[
desi gnat eddwi t h(JOover | appi ngOfi el dsOof Of i redt hat Onmaxi m zedO
eachOplatform sOline-of -sight Ofronidthat Oposition. OOWIl el

0] 59



ot her conmbat 0 mul tipliersd suchO asO artillery, O obstacles, O
detai |l edd reconnai ssance, d and aviationd wouldd normallyd
augnent 00 or [0 support O theld Strykerd ATO conpany, O al | O werel
excludedOtolOfacilitatelsol edfocusdanddanal ysi s upondthel

m ssi | e(dsyst ensbei nglconpar ed. ]

Whi | eJt heOSBCTLi slnot Odesi gnedt odbeenpl oyedOagai nst [
allsignificant OarnoredOt hreat, DoneldwasOreplicateddi nOt hi sO
studyl for O statistical O anal ysi s purposesldtoldrefl ectdthel
maxi muniJcapabi | i ti esOof Obot hOt heOTOWNI2BOandUt heOCMIweapon[
syst ens. UOThe[t hr eat Of or ceJusedUi nOt hi sOst udyUconsi st edof O
all genericl opposingld forceld (OPFOR) threatl battalionl
consi stingd of 0 twold T-720 tankd conpani esl] and onell BMP- 20
mechani zedi nf ant ryOconpany. O Ref . 026] OOEacht ankOconpany[
hadl tend pl at f or nsJ nount edd wi t h(O an AT- 110 ATGMI and si x[
m ssi | es, [ capabl el] of O engagi ngldandlddest royi ngldvehi cl esOat [
4. 0OKM O0OThedi nfant ryOconpanylhadJ120pl at f or s Oar nedw t h{J
anJAT- 5S0ATGMandUf our 00w r e- gui dedJm ssi | es, Dal soUef fecti vel
tod4.00KM Oadditionally, OeachBMP-20i ncor por at edd all 30mt]
machi ned gund wi t h(O 5000 rounds. 0 O EachO of O t hed conpani es
i nitiateddtheirOattackOoutsideldt heleffectivelrangedof Ot held
Bl uell Force, 0 advanci ngl i n(0 all pre-battl el formati on, 0 andO
transi tioni ngt odalbat t | edf or mat i onCuponOcont act, Ost oppi ngd
onl yOt oOf i relt hei r Oweapon(s), OandOt henOcont i nui ngOnovenent . O
Each t hreat O vehi cl esJ f ol | owedO all pr e- desi gnat edd axi sJ of [J
advancel until O al | O of O t hell Blued orJ RedU pl atfornmsd werell
destroyed. [

1.0 Scenariod O

Thel firstd scenariold waslO conductedd on terrain(
representati velof [t he(OBal kansUr egi on. OOl t Oconsi st sUof [ar eas(]

wi thd significantd el evati ond andd veget ati on, 0 borderedd by[
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intermttentd openld areasd andl vall eysd wit h(d streansd and
rivers. O0OTher efar e(sever al Onaj or Our banar easJasOdepi ct edby [
thel yell owd andd whitel regions. 0 O TheO Blued forced isl
establ i shed i n(0 ald def ensi vel posi ti onld over| ooki ngl] several O
maj or Or out eslll eadi ngli nt oJandOout Oof ConeOof Ot hedl ar geOur ban
areas. O0OTheOwest er n- nost, Cor Ol ef t, Opl at oondi sOor i ent edCond
bot h(Jt hedopenlJar ealdandpot enti al Davenues| eadi ngldt ot hel
fl anksOof Ot heconpanyUposition. JOThelOcentral Opl atoonldi sO
sol el yOori ent eddonJt hellmaj or Dopenlar ealJandOr out esJl eadi ngd
todtheOcity, Owhil edJtheleastern-nost DorOright Opl atoonldi sO
f ocusedl] bot h(D onld supportingd theld central O pl at oond andd on[J
pot enti al Javenueslicom ngUout Cof [0t helmount ai ns. O

Fi gurelll2. (111  Janus[D spl ay[of (Scenari o] (-[Bal kans[]
0

Thed RedOd forcel i sl depl oyedd i ntol threeld conpanies, [
attacki nginOpre-battl eldformationldcross-country. OOAsOt hell
central 00 Redl Forcell cl earsd thed urban area, O it begi nsttoll
depl oyOi ntoObattl edf ormati on. DOTheOwestern-nost Dor Ol eft, O

RedOconpanyUi sOat t acki ngObot hdi nOt heOopenOar ealandOi nOt he
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west, Ot ryi ngOt odexposelt heBl uelf or cef | ank. OOThelleast er n-

nost ORedOconpany i st heObat t al i onr eser ve, andOat t acksConceld

bot h(O of O t hell ot her O Redd conpani esd areld comi ttedd andd all

pot enti al Dweaknessi n(t he[Bl uellf or ce’ sCdef ensell sCexposed. [
2.0 ScenariolllOd

Thel secondd scenari ol wasO conductedd onO terrainQ
representati velof O Sout hwest JAsi all(SWA). OO TheOterrai nOi sO
extrenel yOw delopen, OhasOseveral Omaj or Jrout estt hr oughout O
t helsect or, Dandli sCOcharact eri zedObyOveryOf ewldkeyt errai nJ
features. D OWthOtheOexceptiondofOinter-visibilitydlines[
t hroughout Othelarea, dlinedof OsightdisOunrestricteddfor[
several Okiloneters. OThedBl uedforcelli sdagai n(ddepl oyeddi nd
sectordind platoond battl el positions, dform ngd all U- shapedOd
anbushldesi gnedt oOpr ot ect Hallser i esUof Okey[i nt er secti onsCon
maj or Davenuesof Oapproachdt ot heOrear Oof Ot hedBl uellf orcel
def ense. OOEachOpl at oondi sCO0depl oyedOal ongdi nter-visibilityOd
linesOw thOpartial DorOful |l Odefil adelcapability, O0andhas
over | appi nglifi el dsOof Of i rewi t hQi t sOadj acent Ouni t Ot oCJensur el
conpl et e[lcover agelof [t hellengagenent Car ea. (1]

TheORedOf or celi slat t acki nglasOallconmbi nedUar ns [f or celli n
echel onOw t hOt woOconpani esUabr east DandOoneli nOt rai | DasOt hed
reserve. J 0O Thed Redl battalionl] has depl oyedd two[J conbat [
reconnai ssancelpat r ol sOconsi sti nglof Ot woIBMP- 2sJandonedT-
720 eachl tolO identifyd thel Blueld forceld positions. O O TheO
sout her n- nost OconpanyhasOallt wo- vehi cl ellsect i onJof OBMP- 2s[]
i nOor der Ot oOpenet rat elor ObypassUt helBl uellf or ce’ sOsout her n
flank. O O All O threeld conpani esl areld attacking i nl battl el
formation. O



Fi gured3. (110  Janus[D spl ay[bf OScenari o | [} CSWALT]
3.0 ScenariodlllO

TheOt hi rd0dandf i nal Oscenari oOdwasconduct eddi nOt errai nO
representativell of 0 Easternl Europe.Od 0O Thed terrainlO is[O
characterizedd byl rollingd hills, O extensivell vegetation,
streans, Ori vers, Dandlext ensi velr oadUnet wor ks. OOThi sCcl ose, O
conpar tment eddt errai nOwasUal soJusedUbydt heJPEO TMJandCMJ
Project0OficelinOsupportUdofUthel program s Anal ysi sl of O
Al ternativesU(AoA) . OOThelBl ueldf or ceconpanyUi sOdepl oyedUi nd
sectordinOplatoonUdbatt! el positions, Odefendi ngld keyOriverQd
crossingldsitesagai nstOtheld Redlforce. 00O EachOpl atoondi s
responsi bl eddf or Odef endi nghoneOkeyUOcr ossi ngUsi t e, Obut Dal soO
sharesU overl appingd firest wi t h(d t hel adj acent O pl at oons t olJ
shi ft DandOpr ovi delsupport Ui f Onecessary. O0OTheBl uelf or celi sO
maxi m zi ngd t he | i ne-of -si ght O capabi | i tyd provi dedd byl t hell
riverd andl thel adjacent] openl area,d butO thisO close,
conpartnentedld terrainld doesl notl supportd thel maxi nmuntl
ef f ecti vellr angesUof Cei t her [t heOTOWN2BCor CCMweaponsyst em [

0] 63



TheORed[f or celli sCat t acki ngt olsei zet hedri ver Ocr ossi ng
sitesd] withd threed conpaniesld abreast.d 0O Thed close,
conpart ment edlt er r ai nOdoesnot Osupport Ot ransi ti onJt olbat t | ed
formati ond or O cross-countryl maneuver, [0 sold eachd conpanydi sl
depl oyi ngli nOalst agger edlcol umOonOvar i ousOr out eslIgoi ngi n
vari ousldi recti onsli nOanOat t enpt Ot oconf uselt heIBl ueldf or celd
asllt ol heOmai n[k hrust Uof [t helat t ack. OO

O

Fi gurel4. (1TJ  Janus[D spl aylobf [IScenari ol | | [} CEur opel
O

E. 0 MEASURESLCOFLEFFECTI VENESSLIOVERVI EW]

ThreeMOEsOwer ellsel ect edlJast helbasi slf or Oanal yzi ngd
t hed dat alJ pr oducedO by bot h(Ot held Cor oner’ sl Report [0 andJt held
Engagenent [0 Anal ysi slOReport Ofronilt hedJanusd Post [0 Processor [J
files. Specifically, Dan(MOELI sldefi nedlas: [

Alquanti fi abl eOnmeasur eJusedli nconpari nglsyst ens[]

or dconcept slor Desti mati ngldt heldcontri buti onOof Jall

systeni] or [0 concept 0 tol thell effectiveness of O all

mlitaryOforce. Ot Oexpressesdt helext ent Ot oOwhi chl

all conbat 0 systent] acconplishesd ord supportsl al
mlitaryOm ssion. [ Ref. [O14: Op. (28] O
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1.0 MCEM : OLethalityd

TheO CMJ i sO envi si onedJ t oJ possessU lethalityOthat i sO
equal Ot oOor tgr eat er Ot hanOt heOTOWI2BOm ssi | edsyst em OOThed
capabi lityd tol def eat O t hel nost 0 advanced, O heavi | y- ar nor ed
t hr eat sC0 hasU beenl] desi gnat edd all potential O KPP. O [ Ref. O 6] O
Subsequent |y, O thell MOEO forU |l ethalityd isO definedd by t he
fol | ow nglheasure: [

o Let hal i t yO-OTheOt ot al Onunber Oof Ot hr eat Opl at f or ns [
dest royedlbyOeachdm ssi | edsyst enili n(t heObaseOand
al t er nat ellcasesllof [leachldscenari o. [I

2.0 MEOI: O0Survivabi lityd

Thell SBCTO wasU desi gnedd asJ all medi um wei ght O f orcell t o[J
support Ot heOpower Oproj ecti onlcapabilityOof Ot heddU. S. OAr ny. [
G venOt hell esser Danount Oof Oar nor O prot ecti onOavai | abl edJon(
t helSt r yker Opl at f or mlasOconpar edJt oanTOMLALAbr ans [t ank Oor [
M2/ MB[Br adl ey/ Caval r yOFi ght i nglVehi cl e, Ot heldegr eeJt o[dwhi ch[d
eachld m ssil el systent] contri butesO tol platfornil andl] forcel
survivabi lityOi sOalcri tical i ssue. OOTher ef or e, Ot he OMOELf or [
survi vabi ity sOdef i nedCby[t helf ol | owi nglreasur e: [

o Survivabilityd-0OTheOtotal Onunber Jof OStryker OATO
pl atfornsld destroyedd byOthreatOplatfornmsdinthel
baseland[(al t er nat e[lcaseslof [eachscenari 0. 0

3.0 MCEO Il ENngagenent [IRangell

Thed CM1 i sO envisionedd told providel friendlyld forcesl
i ncr easedlst and- of f Or angeli nCbot hDanOai r - gr oundOcapabi i ty[
and[Jallgr ound- gr oundUOcapabi | i ty. OOl ncr easedlst and- of f LIr angel]
i st defi nedd asld t hell capabi l ity tol engagel] t hreat [0 systensl]
out si del] of O t hei r 0 weapon’ s0 capability. 0 O TheO abilityOd toO
engageld] at[l greaterd distancesl alsol incorporates thel
capabi | i tyOt odet ect Dandi dent i f yOt hr eat [f or cesUat [gr eat er [
ranges. O0OTheOEngagenent ORangedAnal ysi sOOReport Oproducedby[

0] 65



JanusOneasur esObot h(Ot hedaver ageddi st ancelat Owhi cht hreat [
pl at f or meOwer elldest r oyed, DasOwel | DasOt heCaver agelldi st anceld
t hreat Opl at f or meOwer edf i reddupon. OOSubsequent |y, Ot hi sOMOED
has [t wolOconponent sCandi sOdef i neddf r omibot hCper spect i vesby [
t hel ol | ow nglreasures: [

o Engagenent ORange, OPart O(a) O(Ki | | s) O- OTheOaver agel
rangelt hr eat Opl at f or neOwer elddest r oyedOat [byOeach(
m ssi | edsyst enidi nOt heObaselJandJal t er nat eldcasesof [
eachlscenari o.

o Engagenent [0 Range, [0 Part [0 (b) O ( Engagenent s) 0 - [0 TheO
aver agelr angelt hr eat Opl at f or nsOwer elJf i r edOduponCby [
eachd m ssil el systenili nldthell baseld andl al t er nat e[
caseslof eachOscenari 0. U

0]
F. O END- OF- BATTLELANALYSI SCIOVERVI EW]

InOdaddi ti ontoOanal yzi nglt helt hr eed MOES, Dalsepar at el]
conponent [0 of 0 anal ysi s[J appl i ed] end-of -battl el criterialtol
eachsi mul ati onOrunUi n(0t heldbaseJand[al t er nat ellcasesof Ceach
scenari o. 00OUsi ngldt heselcri teria, DanOaver agelrunf ronilbot h{J
t heObaselandOal t er nat ellcaseslof Oeachlscenari oOwassel ect ed
andd anal yzedO usi ngldaldscatter-pl ot Ograph. OO TheOresul ti ngd
scatter-plotslcl earl yOdi spl ayf or DeachlOm ssi | e[Isyst entlt held
di stri buti onof Oshot sOandki | | sOasOalf unct i onCof Or angelover O
ti me. OOThi sOanal ysi sCOwi | | Of urt her Oassi st Ui nOdet er m ni ngCt hel
pot enti al Of or Oi ncr easedloper at i onal Oef f ect i venessof Ot heJCM]
over [t he(DTONRB.

D



| V. ODATALUPRESENTATI ONUJ

ThelOpur posellof [t hi sOchapt er Ui st oCpr esent [t helr awlldat all
t o0dbelanal yzedOi nOChapt er OV. OOEachOof Ot hef ol | ow nglt abl es[
presentsl] theld raw] datall perd MOE, 0 byd scenario, ] asO it[
correspondsit odeachOsi mul at i onOr un. OO nOsuppor t Oof OMOEDI O—-0
Lethality, O Tabl el 300 present st hed tot al O nunber 0 of Ot hreat
(Red) Opl at f or reddest r oyedli ndeachOscenari o. OO nOsuppor t Cof O
MOELI | O-0OSur vi vabi i ty, OTabl edJ40pr esent sOt heJt ot al Onunber O
of Ofriendl yOO(Blue)Oplatfornmsdestroyedli nJeachOscenari o.
Fi nal |y, OTabl esO050and0600pr esent [t helr awddat allnecessar yt o]
eval uat eJ bot hJ conponent sC] of 0 MOEO I | | 0 -0 Engagenent O Rangel
Anal ysis. 00O Tabl el 50 present st held aver agell r angel of O eneny
pl at f or nsdest r oyedper [Oscenari o, Oper Om ssi | elsyst em Owhi | e[
Tabl el 60 presentsl] theld averageldl engagenent 0 rangell eneny[]
platfornmsd werell firedd upon, d per scenario, 0 perd mssilel

system [

O
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A. 0O MOEL C-LLETHALI TYODATAD

0

Run # Balkans Southwest Asia Eastern Europe
TOW 2B CM TOW 2B CM TOW 2B CM

1 24 32 20 32 20 29

2 24 32 20 32 24 32
3 19 31 28 32 15 30
4 20 32 27 32 19 29
5 27 32 14 32 17 29

6 26 32 10 32 19 30

7 21 32 18 32 19 29

8 11 32 17 32 11 28
9 21 31 22 32 11 31
10 28 32 26 32 13 32
11 19 32 20 32 11 30
12 21 32 23 32 11 29
13 12 31 21 32 19 29
14 23 31 30 32 13 32
15 13 32 21 32 21 29
16 21 32 25 32 12 31
17 21 32 17 32 15 30
18 13 32 20 32 19 29
19 26 32 21 32 24 29
20 18 32 21 32 24 28
21 18 32 14 32 11 29
22 17 30 18 32 17 30
23 26 31 18 32 11 29
24 28 32 10 32 24 28
25 11 31 20 32 19 30

il

OooOoooOoOoooooooodg

Tabl e[B. [T1] Dat aldTabl e[¥ or CTMCEL] [} [Let hal i t yO
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MOEL! | [-USURVI VABI LI TYUDATAL

B. U

CM

Eastern Europe

TOW 2B

CM

Southwest Asia

TOW 2B

CM

Balkans

TOW 2B

Run #

10
11

12
13
14
15
16
17
18
19
20

21

22
23

24
25

O

Tabl e(¥. (111 Dat aldTabl e(f or CMCEL] | -[Sur vi vabi | ity

N N N Iy

69

|



C. 0O MOEON | | [F CENGAGEMENTLRANGELANAL YSI SCIDATAL

H
1.0 Parta) ~OAver agelKi | | ORangell
l
Average Kill Range

Run # Balkans Southwest Asia Eastern Europe
TOW 2B CMm TOW 2B CM TOW 2B CM

1 2.982 4.012 3.037 4.110 2.870 3.898
2 3.019 3.839 2.761 4,154 2.908 3.896
3 2.921 3.978 3.071 4.129 2.956 3.640
4 2.889 4.063 2.972 3.972 2.997 3.437
5 3.141 4,136 2.899 3.994 3.059 3.792
6 2.959 4.061 3.106 4,162 2.897 3.546
7 3.016 4.114 2.694 4.137 3.132 4.021
8 3.137 4.081 3.041 4,162 2.826 3.894
9 3.016 4.094 2.907 4.110 2.956 3.465
10 3.032 4.057 2.993 4.186 2.971 3.704
11 2.946 4.063 3.037 4.223 2.826 3.398
12 3.016 4.051 2.909 4.137 2.993 3.898
13 2.943 4.168 2.818 4.129 2.787 3.747
14 3.015 3.980 2.983 3.966 2.971 3.704
15 3.143 3.930 2.953 3.898 2.824 3.916
16 3.016 4.061 3.016 4,156 2.793 3.644
17 3.102 4.041 3.041 4.156 2.956 3.628
18 3.143 4.117 3.042 3.972 2.787 3.747
19 2.959 4.100 2.953 4.137 2.908 4.060
20 3.002 4.117 2.818 4.201 2.909 4.017
21 3.118 4.081 2.899 4.201 2.826 3.898
22 2.865 4.168 2.630 4.225 3.059 3.571
23 2.956 3.838 2.694 4.371 2.956 3.916
24 3.032 4.031 3.106 4.371 2.908 4.017
25 3.137 4172 3.037 4.089 2.721 3.628

U

| OoOooOoOoOoOoogood

Tabl e[b. (111 Dat alTTabl e(f or CMCEL1 | | (@) O-UAver agelKi | | [Rangel]
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2.0 Part [ b) (FOAver agellEngagenent [JRangell

O
Average Engagement Range

Run # Balkans Southwest Asia Eastern Europe
TOW 2B CM TOW 2B CM TOW 2B CM

1 3.004 4.031 3.092 4194 3.052 3.947
2 3.11 3.964 3.077 4.259 3.124 4.012
3 2.968 3.956 3.200 4.325 2.997 3.700
4 2.981 4.146 3.128 4.031 2.989 3.537
5 3.202 4.023 3.140 4.152 3.124 3.866
6 2.978 4.128 3.293 4.272 2.820 3.665
7 3.156 4.276 3.016 4.236 3.175 4116
8 3.268 4.064 3.240 4.272 3.025 3.818
9 3.156 4.137 3.013 4.194 2.564 3.647
10 3.032 4.199 3.080 4.278 2.636 3.815
11 3.029 4.146 3.092 4.313 3.025 3.628
12 3.156 4173 2.986 4.236 2.928 3.947
13 3.000 4.299 3.014 4.325 2.809 3.768
14 3.089 4.080 3.187 4.139 2.636 3.815
15 3.258 4.046 3.126 4.017 2.973 4.057
16 3.156 4.128 3.005 4.272 2.765 3.871
17 3.100 4.157 3.240 4.272 2.997 3.679
18 3.258 4111 3.248 4.031 2.809 3.768
19 2.978 4.107 3.126 4.236 3.124 4.088
20 3.062 4.111 3.014 4.387 2.941 4.008
21 3.108 4.064 3.140 4.387 3.025 3.947
22 2.980 4.100 2.923 4.290 3.124 3.669
23 3.068 3.991 3.016 4.495 2.564 4.057
24 3.032 4.120 3.293 4.495 3.124 4.008
25 3.268 4.226 3.092 4.257 2.746 3.679

O
Tabl e[ 6. (111 Dat alTTabl e(f or CMCEL] | | ( b) B-UAver age[Engagenent [Rangel]

OOoooooooogoogogaod
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V. U DATAUANALYSI SO

TheOpur poseldof Ot hi sOresearchOeffortOi sdOtoddet erm neld
t helpot enti al Oi ncr easeli noper ati onal Oef f ecti venesswi t hi n[J
t hed St ryker 00 Bri gadell Conbat [ Teantl ( SBCT) Oof Ot hed CMIsyst ent]
over [t heOTOWN12BOm ssi | esyst em OOThi sOanal ysi sCi ncl udesOt hed
threed MOEsl] andO additional 0 datal characteristicsl thatO
hol i sti cal | yOprovi deJaddi ti onal Odept h(f r onidwhi chOt oOder i vel
concl usi onsJandOrecomendati ons. DO TheOfirstOpartJof Ot held
anal ysi sOOwi | | 0 enconpasslthelstatistical 0anal ysisUof Othel
dat alJset sOf or DeachOMOEOasUpr esent eddJi nOChapt er U1 V, Owhi | ed
t hel subsequent analysisO willO reviewld andd anal yzel thel
appl i cati onllof [t hellend- of -battl eldcriteria. OO0

O
A. 0 DATALANALYSI SCIMVETHODOLOGYU

I nOor der Ot ollef f ect i vel yOconpar elJt helldat allgener at eddby [
JanusO for O eachld MOE, Jaldstatistical Jadd-inOfordMcrosoftO
Excel , Ocal | edJAnal yse-it, OwasOusedOi nCor der [t oldgr aphi cal | yO
conpar et helr esul t sOof DeachObaseOandal t er nat eCdcaselwi t hi n
eachld scenari o. 0 O Thel post [0 processor [ report s froni JanusO
generateddtheddataltabl esdw t hi nOChapter IV, Owhi chwer el
t henOent ereddi nt odJExcel Ospreadsheet sOi nOJor der Ot oOusellt hel
Anal yse-it Oappl i cati on. OOThi sOExcel Oadd- i nfusesOdescri ptivel
statisticsOtolanal yzeldt heldat alli nJt er nsJof Onean, st andar d[J
devi ati on, Oparanetri clrange, Omedi an, Ui nter-quartil elrange, O
out | i ers, DandOconfi dencelli nterval s. O0OSpeci fical |y, Of or Ot hi sO
researchld] effort,J conparativel continuousl] descriptivel
statisticsl werell anal yzed. 0 O Per O t hell Anal yse-it [ sof t war el]
i ndex, Ot hesellst ati sti csOar eJusedd” ..t olJi ndi cat et heldcentral [
tendencyld andOt hellscatter/di spersionldof Othel observati ons. [
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Ver ti cal Obox-whi sker Opl ot sOar edshownOsi de- by- si deldf or easy[
conpar i sonof [Idi f f erencesObet weent helvari abl es. ” O] Ref . 1] 0O
Thel box-whi sker [0 pl ot sO depi ct 00 bot hO paranetri c andd non-
par anmetri cOconparativeldescriptivelstatistics. OOAsOseendi nd
Fi gured15, Ot heObl ueOdi anondOdepi ct st heOneanUof Ot heOdat alJ
andt heOspeci fi edOconfi denceli nt erval , Owhi chOwas[195%1i nOal | O
cases. UOThelbl uedl i ne[wi t h(Inot chesOonbot hOendsOdepi ct st hed
speci fiedparanetri clpercentil el ange. OO

|¢—————————Parametric percentile range

—
T

t  Mean
[&——| Confidence interval of mean O

F gur el115. (111 ParanetricStati sticsllegend Ref. 1] O

v

Thel non-paranetricOstatisticsll egenddi slOdepi cteddi n
Fi gure116. OOTheOnot chedObox[depi ct sOt hedmedi an, Ol ower Oand
upper O quartiles, 0 andd t hel speci fiedd confidencel i nterval O
ar oundt henedi an, Owhi chCwas[195%]i nUal | Ocases. OOTheOnear est 0
observati onsOw t hi n(J1. 50of [t heli nter-quartil elranges( 1 Qrs) O
arelddepi ct ed[wi t hUalOdot t ed[l i ne. OOPossi bl elJout | i er sObet ween
1.50 and0 3. 000 | QRsU ar el] depi ctedd wi t h(J redd crosses, O whi | e
outlierstgreaterdthand3. 001 QRsUawayUar elli ndi cat edldwi t hJall
reddcircle.00Lastly, OtheObluelOvertical OlinesOdepictOthel
speci fi edlnon- paranetri clpercenti | elrange. OO

[&——Nearest observations within 1.5 IQRs—|
[¢————Non-parametric percentile range————|

L= Median
[—>] Confidence interval of median
|« »| Interquartile range, upper/lower quartile

+ Near outliers, between 1.5 and 3.0 IQRs away
O Far outliers, over 3.0 IQRs away ]

Fi gur e[116. (111 Non- Paranetri c[IStati sti csllLegend] Ref. (1] O
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B. O MOEMN U-ULETHALI TYUCOMPARATI VELANALYSI SO

TheOl et hal i t yOneasur eJof Oef f ecti venessUi sOdef i neddasl
t hellt ot al Onunber Dof ORedki | | sCOwi t hi nUt heObaselJandal t er nat el
caseslof DeachlOscenari o. OOTheObox- whi sker Opl ot Of or Ut hi sOMOED
i sOdepicteddinOFi gured 17, Owhi chOgraphical |l yOOdepi ctsOt hel
performancelof DeachOm ssil edsystenilw t hi nOeachOscenari o. [J
Wi | ed t hel performancel of 0 eachO m ssil eldsystenilisOfairlyd
consistentd in0 all O threeld scenarios, O thel nunber 0 of 0 RedO
vehi cl esldestroyed byt heOCMIi slcl ear |l yOi ncreaseddver susl
t heOTOWI2B. OOl nOt heDdSout hwest [JAsi all( SWA) DCMscenari o, [132[]
out DJof 0320RedOvehi cl esOOwer elldest royedli nCdeachOof (Ot he1250]
runs. O0ODuedt odaOsof twarell i m tati on, OAnal yse-it Ocoul dnot O
di splaydtheld descriptivelstatisticsOduedtoOthisOlack of O
st andar dOdevi ati oni nORedki | | s. OOToOcor rect Of or Ot hi s, Ot hed
val ueOof 0031. 999, Ui nst eadOof 032, OwasOmanual | ydent er eddi nt o
RunO10of Ot heOSWAOCMIscenari o, Owhi chOt henOf aci | i t at edJt held
conput at i onlof [t helst ati sti cal Oanal ysi s. OOThi sCOexpl ai nsOt held
outlierdepicteddinOthatcase. 00 Theldremai ni ngld outliersd
nor mal | yCoccur r edCasseenlper [t heldat alli n(IChapt er O V. O

MOE | - Lethality
35 4
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Balkans - TOW 2B Balkans - CM Southwest Asia-  Southw est Asia - Eastern Europe - Eastern Europe - CM

TOW 2B CM TOW 2B
Terrain Location and Missile Type M
F gurel1l7. (111 Conpar at i ve[Box- Whi sker [P ot sCf or CMCE[] [} [
Lethal ity
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O oser Oanal ysi sOof Ot helldescri pti velOstati sti csOi nOTabl e
7001 ndi cat est hat Ot hegr eat est i nprovenent Oof Ot heddCMIover [
t heOTOWI2BOi sOi nOt he(lEast er nOJEur opeldscenari odw t h(Jall 78%]
increaselJ i nOthed meand RedO ki lls. 00O Thed SWAO scenari olJ was[
secondObest Owi t hJal160%1i nmpr ovenent Ui n(Jt heOnmean, Owhi | et hel
Bal kansUscenar i o0hadJald56%li nprovenent . OOConcurrent |y, Ot hel
medi anl] percentagel i nprovenent 0 wasld 71%1 for O t hed East er n[
Eur opeanldscenari o, 160%1f or OSWA, Dandl152%]1f or Ot heldBal kans[
scenario. d O As0 shownO bel ow] i nO Tabl el 7,0 t hel standardl
devi ati onlJ andO inter-quartil el rangeld forO theld CMJ i sl nuchO
smal | er (Ot han[t hat Oof [t heOTOWNI2B, [whi chli sUi ndi cat i velof [0t held
CM sJhi ghOl evel Oof Opredi ctabi | itydi nOachi evi ngt heOnmeanOor O
medi anChunber Cof ORedCKi | |'s. OO0

Terrain / Missile n Mean SD 95% CI of Mean Median IQR  95% CI of Median
Balkans - TOW 2B 25 20.320 5.2893 18.137 to 22.503 21.000 6.000 18.000 to 24.000
Balkans - CM 25 31.680 0.5568 31.450 to 31.910 32.000 1.000 32.000 to 32.000

Southwest Asia-TOW 2B | 25 20.040 4.9706 17.988 to 22.092 20.000 4.000 18.000 to 21.000
Southwest Asia - CM 25 32.000 0.0000 32.000 to 32.000 32.000 0.000  32.000 to 32.000
Eastern Europe -TOW 2B | 25 16.760 4.6751 14.830 to 18.690 17.000 7.000 13.000 to 19.000
Eastern Europe - CM 25  29.640 1.1860 29.150 to 30.130 29.000 1.000  29.000 to 30.000 |

Tabl elJ7. [T1] Descri ptiveStatisticsfor OIME [ [Lethal i tyO

N
C. O MCEO I [F OSURVI VABI LI TYOCOVPARATI VELANALYSI ST

TheOsurvi vabi | i t yOOneasur elJof Oef f ecti venessli sCdef i ned
ast helt ot al Onunber Oof OBl ueldpl at f or nsddest r oyedOby[It hr eat [
pl at f or msi nOt hellbaselJandal t er nat elicasesof Oeachlscenari o. [
Thi sOpar ti cul ar OMOEL sUal solaf f ect edby [t heCuseUof [f ul | Oand
partial Odefil adellvehicl el]l positions, OwhichlOcontributeddtoll
eachOplatform sOsurvivability. OOPer OF gure118, Ot hedCMIi s
cl ear | yldepi ct edOasOcont ri but i ngOt oli ncr easedsur vi vabi | ity
for Ot hedf ri endl yOf or cesli nCJeachOscenari olJasOconpar edlt oIt hell
TOW12B. OOThell ar gest Onunber Oof OBl uelpl at f or neddest r oyedi n[
anyd CM1 scenari old wasl t hreell pl at f orns, 0 oneld of [0 whi chOJ i s

depi ct eddasOanOout | i er Oi nOt heOBal kanOscenari o. OOBot h(It hel
0 76



gr aphi cal OandOdescri ptivelstati sti csOi ndi cat e(dt hat Ot heOTOW]
2B | ost O and averagel of 00 si x[O or O norel platfornmsd i nO eachd
scenari o, Owhi chOi sOat Ol east Ot wolpl at oonsOor Ot wo-t hi rdsOof O
t he(JATOconpany’ sCOconbat Opower . COConver sel y, Ot heCOmeanOnunber [
of 0Bl uelpl at f or rel ost Ui nOt heJCMJscenar i osOr angedJf r oniJO. 80
to1. 5. OOG aphi cal |y, Ot hellgr eat est Udi sper si onlJbet weent held
TOW12BOandt heOCMappear st olbeli n(t heODSWAscenar i o, Owhi | e
t helll east Odi sper si on[Jappear sllt olbeli n(Jt hellEast er nEur opean(]
scenari o. OOThi sOi sOat t ri but abl e(Jt o0t hellengagenent Or angeJof 0
bot h(m ssi | edsyst ensli nLeachOscenari o. OOTheOCMIwas Oabl e[t o]
maxi m zelli t sUengagenent Or angellcapabi | i t yOi nOSWAOduet o0t he
openlterrain, Owhi chi ndi rectl yOcontri but eddJt olJt heli ncr easell
i nOBl uelsurvivability. OOTheOdi f f erencesJbet weent heOTOWNI2B[
andOCMJwer eldl essUi nlJEast er nJEur ope, DaslOengagenent [r anges
wer eJconf i nedt o0t helcl ose, Oconpl exOnat ur elJof Ot heOt errai n, 0
andOt hedl ossOof OBl uedpl atfornmsdwast heref oreldgreaterJasl
conpar edt o[t hellot her [t woldscenari os. [ il

MOE Il - Survivability
10 4

= = g

s ==

Balkans - TOW 2B Balkans - CM Southw est Asia-  Southw est Asia - Eastern Europe - Eastern Europe - CM
TOW 2B CM TOW 2B

Number of Blue Losses
N

Terrain Location and Missile Type

Fi gurel118. (111 Conpar at i ve[[Box- Whi sker [P ot sCf or CMCEL] | (-0
Survivabi lityO

And exam nationd of O t hel descriptivel statistics al sod

reveal sdsignificantOinprovenent OinOsurvivabilityOforOthel
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Bl uelpl at f or me Jequi ppeddwi t h(Ot he(JCM OOTheOl ar gest Oper cent [
decreasel i nJ Bl ued | ossesl] waslJ refl ected i nO t hel Bal kansO
scenari o, Ow t hOan88% i npr overnent Oover Ot heOTOWI2B. OOThi s
was[] f ol | owedd by SWAL wi t h(O an 85%1 neand i nprovenent , 00 and[
lastl yO theld Easternld Europeanl scenari o] hadld all 76%] nean(
i mpr ovenent . O0OTheOnmedi anOper cent agelldecr easeli nUBl uell osses
fol |l onedOallsi m | ar Opatt er nOwi t hDanJ86%1i npr ovenent Uf or Ut hel
Bal kansOscenari o, Dan088%1i npr ovenent Of or Ot he[dSWALscenar i o]
andJald67%Ji nprovenment Of or Ot helJEast er nJEur opeanldscenari o.
Theselover al | Oper cent agelddecr easesUi nOBl uell osseslt r ansl at e]
di rectl yt oalsi gni ficant [ ncreasell nCsurvi vabi lity. O

Terrain / Missile n Mean SD 95% CI of Mean Median IQR  95% CI of Median
Balkans - TOW 2B 25 6.840 1.3128 6.298 to 7.382 7.000 2.000 6.000 to 8.000
Balkans - CM 25 0.800 0.7638 0.485t0 1.115 1.000 1.000 0.000 to 1.000
Southwest Asia-TOW 2B | 25 8.000 1.1180 7.538 t0 8.462 8.000 2.000 8.000 to 9.000
Southwest Asia - CM 25 1.240 1.0116 0.822 to 1.658 1.000 2.000 0.000 to 2.000
Eastern Europe -TOW 2B | 25 6.120 1.6912 5.422 10 6.818 6.000 2.000 5.000 to 7.000
Eastern Europe - CM 25 1.480 1.0847 1.032 to 1.928 2.000 1.000 1.000 to 2.000 0

Tabl e[B. [T1J Descri ptiveStati sti csf or CIME | [F [(Burvi vabi | ity
O

D. O MOED I | C-CENGAGEMENT RANGELCOMPARATI VELANALYSI SO

Thell engagenent 0 rangel neasurel of O effectivenessl is[]
di vi dedli nt oJt wolJconponent s: [J1) DEngagenent UORange, OPart [O( a) O
(Kills)d arell thell averagell rangel threat platfornsld werell
destroyedlbyOeachlm ssi | eldsyst entili n(t hellbaselandUal t er nat el
caseslof Oeachlscenari o; Hand12) OEngagenent ORange, OPart [I( b) O
(Engagenent s) Oar et hedaver agellrangellt hreat Opl at f or neOwer el
firedOuponlbyleachlm ssi |l elsyst entli n(It heldbaseland[lal t er nat e[]
caseslof Oeachlscenar i o. OOFor Ot heOpur posellof Ot hi sCanal ysi s, [
t hesellconponent sCwer elJexan nedseparatel y. [

1.0 Engagenent CRangelAnal ysi s, OPart [(a) O(Kil I s) O

TheOCMIdi spl ayedalsi gni fi cant Oi ncreaselJover [t hed TOW]
2B0 nmeanl andO nmedi anO kil |l O rangesO t hroughout O al | O threel
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scenarios, 0 asl di spl ayedd i n Figureld 19. 0 O Thed CMI shows[
si gni ficant i ncreaseli n(Javer agelki | I Or angeOover [0t hat Oof Ot he
TOWI2BUi nObot hOt heOBal kansOandOSWAlscenar i os, Obut 0Ol essOof O
anld i ncreasell i nO t hed Easternl Eur opell scenario. O O ThisOisO
attributabl el tol thel Iine-of-sight andd engagenent O rangel
capabilitiesDof OtheOCM OO TheOCMJattenpteddtoOtakedful | O
advant agelof Ui t sOsi x- ki | omet er Dengagenent [r angelcapabi | i tyO
in0d SWAO duell tol fewd terrain featuresl ord ot herd natural O
i mpedi ments; 0 however, O it wasO limtedd tol thel inter-
visibilityd characteristics of 0 theld SWAO terrain.0 O As[
i ntroducedd i n0 ChapterdIlIl,0inter-visibilityOlinesOlimtQO
I i ne- of - si ght Ocapabi | i t yli nCappar ent | yOopenUt err ai n(Jt hat Ui s
actuallyOrollingOorOgentlyOsloping. 0OWiledtheOterraind
depi ctedd i slJ characteri zedd byl contour | ines at [ speci ficl
i nterval s, Ocertai nJar east hat Oappear edJt o0beOopenddi dlInot [
havell i ne- of - si ght Ocapabi | i ty. OO0

MOE lli(a) - Engagement Range (Kills)
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F gur e[119. [(11] Conpar at i ve[Box- Whi sker [Pl ot sCf or CMCE | | (@) -0
Engagerent [(Rangel{ Ki | | s) O

O

Thel outliersd depictedd i nO t hel SWAO CMJ scenari old canld bel
attributedd tod thesed SWAO terraind inter-visibilityQd
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characteristics, Obehi ndOwhi chOt heORedOf or cesOwer elJabl e(Jt o
maxi m zell t held opportunityd told mask( t hei r 0 nmovenent . [0 O Thel
out | i er i nOt heOTONI2BOSWAOscenar i olJcanUal solbeat tri but edd
todinter-visibility. OOOWOt heot her Ohand, Obot h(Ot heOTOW12B[
andOt heOCMIwer elJsever el yOrestri ct eddi nJEast er nOEur opeldduel
t o0t helcl ose, Oconpl exOterrai nOw t hdlittl eJopportuni tydford
| onglrangellshots. OOThisOrestrictiondisOrefl ecteddi ndt hed
graphl above, Owhi chOdepi ctsOaldgreaterOvariabilitydinOtheld
engagenent Orangelf or Obot hOm ssil edsystensdi nt hedEast er nJ
Eur opeanliscenari o. [

Thell descriptiveldstatisticslperdTabl ed90confirndthel
meanUandOmedi anli npr ovenent Dof Ot heJCMJover Ot heOTONI2B. OOl n
t hedBal kanslscenari o, Ot helDCMJhadOald34%1i ncr easellover [t hel
TOWI 2B0 i nO t hed mean engagenent O rangel forO kil ls, 0 al 41%]
i ncreaselJi nOJ SWA, 0 andO ald 29%1i ncreasell i n(J East er nJ Eur ope. I
Tabl eJ900bel owlli ndi cat esallgreat er st andardldevi ati onJand[
inter-quartil eldrangelf or Ot heOCMJandJt heOTOWI2BOi nEast er nll
Eur opeOwhenOconpar edt o0t heOot her Ot woscenari os. OOThi sOi s
i ndi cativel of 0 howd theld limtedd | ong-rangel capabilitiesO
i nherent O i nO t hed East ernl] Eur opean terrai n(J af fectedd t held
predictabilityd of 0thel averagel engagenent [0 rangell i n t hi sO

scenari o. 1

Terrain / Missile n Mean SD 95% CI of Mean Median IQR  95% CI of Median
Balkans - TOW 2B 25 3.0202 0.08284 2.9860 to 3.0544 3.0160 0.1430 2.9590 to 3.0320
Balkans - CM 25 4.0541 0.08794 4.0178 to 4.0904 4.0630 0.0830 4.0410 to 4.1000

Southwest Asia-TOW 2B | 25 29367  0.13341 2.8816 t0 2.9918 29720 0.1380 2.8990 to 3.0370
Southwest Asia - CM 25 41339 0.11225 4.0876 to 4.1803 41370  0.0760 4.1100 to 4.1620
Eastern Europe -TOW 2B | 25 29118  0.09874 2.8711 to 2.9526 2.9080 0.1450 2.8260 to 2.9560
Eastern Europe - CM 25 3.7633  0.19434 3.6831 to 3.8435 3.7470  0.2700 3.6400 to 3.8980 |

Tabl e[®. [11] Descri ptivelStatisticslfor CIME I | (a) 3-CEngagenent [Range[]
(Kills)d
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2.0 Engagenent (RangelAnal ysi s, OPart [J( b) [ Engagenent s) [

AsJcompareddtoUt heOJanal ysi sof OPart O(a) Oabove, Ot held
engagenent 0 rangel anal ysi sl ford Part O (b) O depi ctsO sim | ard
findi ngsdbot hOgraphi cal l yDandOstatistically. OOPerOFi gurel
20, Ot heOCMIcl ear | yengagedUat DalOnuchUl onger Or angellt hant hat O
of 0 thel TONJ 2BO inO all Othreeld scenarios. d 0 Thell great est
di sparitydbetweenlOthedtwolm ssil eldsystensUi sli nt held SWAT
scenari o, Ow t h(JOt heddJCMJengagi ngllt he[t hr eat Oat Oanaver agellof [
4. 2500ki | onret er s, aslconpar edt ot heOTONI2Bengagi nglat Han(d
averagellof 03. 110Kki | omet ers, Oalldi ff erencellof Oappr oxi mat el y[l
1. 10ki | omet er s. O0OBot h(Ot heOCMIJandt heOTOW12BOdepi ct Ol i ttl el
vari ati onCar oundt heOmreanOandOnmedi anli n(t he[OBal kans OandOSWA
scenarios, Obut OtheredisOsignificantOvariati ondarounddt hel
nmeandandO medi anOf or Obot hOm ssil edsystenmsdi nt hel East er n[
Eur opel scenario. 0 O AsO inO Partd (a), 0 thisO variationd isO
attributedt o0t he(dt errai nOl i m t ati onsUof [t helJEast er n(JEur opel]
scenari o, Owher eldnei t her Om ssi | elsyst enilhadOt heabi | it yOt o]
engageld atl theird maxi nunid rangell capabilityd w thO anyO

consi stency. [

MOE lli(b) - Engagement Range (Engagements)
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=
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~
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Engagenent CRangel( Engagenent s) [
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Anal ysi s0 of 0 thel parametricl statisticslind Tabl el 100
reveal st that 0 t held CMJ hadd al 33%] i ncreasel] i nO t hell nean
engagenent Or angeli n(t heOBal kansCscenari o, al037%]i ncr easelli nJ
t he(lSWAOscenar i o, Danddal031%1i ncr easeli n(t heJOEast er nEur opel
scenari o. OOTher eOwasal so0al33%Ji ncr easeli nUt heOmedi anUf or O
t he CMJ over O t hell TONJ 2BU i nO t he Bal kans[J scenari o, [J 38%]
i ncreaselli nOOSWA, Oand[028% i ncr easeli n[East er nEur ope. O0OAsOi n
t helengagenent Orangelanal ysi sOOforOkills, OtheldCMIshowsJall
di sti nct Ui nprovenent Oover Ot heOTOWI2BOi nJt heOaver ageldr angell
at [whi chaOm ssi | eCwasf i redCagai nst alk hr eat Ovehi cl e.

Terrain / Missile n Mean SD 95% CI of Mean Median IQR  95% CI of Median
Balkans - TOW 2B 25 3.0959 0.10020 3.0546 to 3.1373 3.0890 0.1520  3.0290 to 3.1560
Balkans - CM 25 4.1113 0.08593 4.0759 to 4.1468 41110 0.0820 4.0640 to 4.1460

Southwest Asia-TOW 2B | 25 3.1112  0.10130 3.0694 to 3.1531 3.0920 0.1710  3.0160 to 3.1400
Southwest Asia - CM 25 42546 0.12174 4.2043 to 4.3048 4.2720 0.1190  4.2360 to 4.2900
Eastern Europe -TOW 2B | 25 2.9238 0.18785 2.8463 to 3.0014 2.9890 0.2430 2.8090 to 3.0250
Eastern Europe - CM 25 3.8445 0.16718 3.7755 to 3.9135 3.8180 0.3290  3.7000 to 3.9470 |[]

Tabl e[110. (ITIDescri pti ve[X ati sti csCf or CIMCEL | | ( b) 3-CEngagenent [Rangell
(Engagenent s) [

U
E. 0 END- OF- BATTLELANALYSI SO

Aslfirst i ntroducedli nOChapter Ol I 1, Ot heldend- of - battl el
anal ysi swasllconduct eddt oldfurt her Jassesslt helJoperati onal [I
ef fecti venessOof OOt heOdCMJasconpar eddt o0t heOTOWI2B. OOThi s
sectionOw | | Of i rst Odescri belt helnet hodol ogyOusedt oOappl yO
t hell end-of -battl el criterial andl subsequent |yl anal yzel t hell
resul t stof or DeachOscenari o. 0

1.0 End-of-BattlelAnal ysi sCOVet hodol ogy ]

TheO pur posel] of O thell end-of-battl el anal ysislO is tol
graphi cal | yOdepi ct Ut heldi stri buti onUof Oshot sOandki | | sOasald
functi onUof Orangelover Ot i meJf or Obot hOm ssi | edsyst ens. O0OOnel
representativelrunOfronidbot h(JOt he(lbaseJandOal t er nat eJcases[]
i nOeachOscenari odwasOusedlt oldcreat e(Jallscatter-pl ot graphl

f rontJt helr awiJdat alJi nOanOExcel Ospr eadsheet . O0TolOdet er m nelall
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representativelrundfrontthelbasedandOal ternateldcasesdi n
eachUOscenari o, Oend-of -battl elcriteri alwasUassunedt o(0be[125%]
Bl uell osses( or Ot hr eedBl uelpl at f or meddest r oyed) Oor [030%1Red
| ossesl] (orOtend Redd pl at f or ns destroyed), 00 whi chever [0 canel
firstOin0eachO of Othel 250 simul ati ons i nO eachd basell andO
al ternat el case. 0 Thesell per cent agesllwer e(d used based] upond
bot hOO gui dancel fronJ PEO Tactical O M ssil esl and previousO
nodel i ngd and si mul ati on effortsO conductedd for theld CM [
[ Ref. 027] OOOnceUt heend-of - batt | elcri teri alwer eQappl i ed0t o0
t heJ250si mul at i onOrunsUi nOeachlcase, Ot helJend- of -bat t | edrun0
ti meslOwer elJaveraged. OOThedsi mul ati onOrunCOw t h(Jt heOcl osest [
end-of -battl el ganed ti nel told t hi sO aver agel was[] usedl] asJ all
representativelrunlfor [t hat Oparti cul ar Ocase. 00l neachlcase, [
thedBl uelforcesldachi evedllend-of -battl elcriterialdfirstdby[
destroyi ngtenORedOpl atforns. OO TheOshot sOandOki | | sCdat all
f rontJt heJEngagenent [JRangeJAnal ysi s[JPost [JPr ocessi ngldReport s{J
wer edi nput Ui nt o0t helJExcel Ospreadsheet Danddalscatter-pl ot [
graphl wasO t henld created. O O Eachl scatter-pl ot O graphical |l yO
portrayslt he(lbaselandOal t er nat ellcaselr epresent ati veldr unsby[
scenari o. [0 Thel maxi munil ef f ect i veld ranges f or 0 eachd m ssi | ed
systenidarellindi cateddwi t hOalObl uedhorizontal Olinedat 03. 50
ki | onmet er sOf or Ot heOTONI2BOandOalr edhor i zont al Ol i neat Osi xO
ki | omet er sOf or Ot heOJCM [OOAddi ti onal | y, OaOverti cal Obl uell i ne
i ndi catesOthedend-of-battledtinmedforOtheld TONJ 2B, O and all
verti cal Oredl i nelrepresent sCt hellend- of -batt | et i melIf or [t hel
CM 0
2.0 Scenarioll [CEnd-of -Battl elJAnal ysi s[]

For OScenari ol O- OBal kans, DRunJ60wasJsel ect eddast held
representativelrunOf or Ot heOTOWI2Bbasellcase, [Iwhi | eJRun1140]
wasl]sel ecteddforOthedCMIal ternateldcase. 00 TheOresultingd

scatter-pl ot i sOseenli nFi gured21. OOTheOend- of -batt | et i ned
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fordtheld TON] 2BOwas[J det ermi neddt ol beld 130 m nutesdandd 410
seconds]( 13: 41), Owhi | et hedCMIend- of -batt | et i meCwas[11: 49, O
whi chli sOalldi f f er encelof [Jj ust Ounder [t wolOni nut es. O0Thelgr aph
clearl yOdi spl aysOalhi ghOconcentrati ondof Oshot sOandOki | | sO
f or Ot heOCMdoccur ri nghnuchOear |'i er Oi nOt heOr unOt hanOt hoseof O
thel TONJ 2B, O wi thO virtual | yOO everyl engagenent [0 over O 3. 50
kil onmeters. O0OI f Ot heDJoneOCMIshot OandOoneUki | | Ot hat Doccur r ed
atJtheJend-of -battl edti meOwereOel i m nated, OtheOresul ti ngd
end-of -battl edti nedforJt held CMJwoul di0 havel beenOunder Ot enl
m nut es, Owi t hJaddi f f er encelof Oj ust Oover Of our Om nut es. O0OThe
overal | Ot rendsi n(Ot hegr aphOdepi ct [t hat [0t heJCMr eachedend-
of - bat t | eJqui cker DandUat Oallgr eat er Or anget hanJt heOTONI2B, O
whoselJshot sandki | | sOar eOdnuchUnor elddi sper sedUover Oall onger O
peri odUof Ot i medandOat Ol essr ange. OOHowever , [t heOTONI2BOwas [
capabl el of Oengagi ngldandOdestroyi nglt hreat OtargetsOat Oi t s
maxi munt] ef f ecti vel rangeld of O 3. 50 kil onetersl consi stent |y
t hr oughout Ot helr un, Owhi | edi nOi t sOrun0t helmaj ori t ydof OCM s
shot sCandlki | | sCoccurr edCbet weenf our Oandf i velki | onet er s. 00

Balkans = 3
e 3
60 = o CM Max Range
% 5.0 T e &
5 4.0 - SN :. - -
o ) -
é 3.0 o o o TOW Max Rang
L2 20 -
[a)
1.0 \
0 5 10 ¢ 3 15
Time (Minutes)
« Firing TOW 2B - Kill TOW 2B s Firing CM = Kill CM
O
Fi gurelR21. (111 End- of - Batt | e[(IScat t er - pl ot [ or (IScenari o1 (-1

Bal kans[
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3.0 Scenari ol | CENnd-of -Battl elJAnal ysi s[]

For O Scenariolll O-0SWA ORunld230wasUsel ectedUasOt held
representativelrundf or Ot heOTOWNI2BObasellcase, Owhi | edJRun22
wasUsel ect edf or Ot heJCMJal t er nat ecase, Owi t h(JOt heOr esul ti ngOd
scatter-pl ot Odi spl ayeddi nOFi gured22. OOTheOnost Onot i ceabl el
pat t er ni st helJl ackOof Oshot sOandki | | sObet ween190andd250
mnutes.d O ThisO isO nostO |i kel ydl duel tolJ theld doctrinal O
enpl oynment Jof Ot hellRedf orce. OO Thelr econnai ssancellel enent
was conpr i sedlof Osi xOvehi cl esCt hat Owereli niti al | y(ddest r oyedO
i nOeachlcase, Oandli sOi ndi cat eddbyt hedf i r st Ogr oupi ngsof [
shots andO kil I's. O O Thel mai nO0 body[] was conpri sedd of [0 2601
pl at f or ns, Oof Owhi chOonl yOf our Onor edhadOt oObeldest r oyeddi nd
orderd tol reachd thel end-of -battl el criteriald of 0 tend RedO
vehi cl es. OO0

Southwest
Asia = 5
e 2
6.0 2 d CM Max Range
250
Y " L.
° 4.0 =
o > 2 "X % TOW Max Range
§ 3.0 - &x% X o
_2 20 ) A %
) .
1.0 ‘ ‘ ‘
10 15 20 25 L IiO 35
Time (Minutes) =
« Firing TOW 2B - Kill TOW 2B : Firing CM = Kill CM
O
Fi gur e[22. [(1T] End- of - Bat t| e[Scat t er - pl ot [T or (IScenari ol | C-CISWAL

U]
TheOend-of -battl edti neOf or Ot heOTONI2BOwasOdet er mi neddt oObe
29: 59, Owhi | et heOCMJend-of -battl et i meOwas27: 47, Owhi chdi sO

alldi f f erencelof 0j ust Oover Ot wolm nut es. OOThelOpr i mar yOr easond
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forOtheddi fferent Oti melscal eli n(0t heOSWAscat t er - pl ot Ui sCOdueld
told thel increasedd di stanced thel threatd travel sO i n theld
scenari olpri or [0t oCengagi ngt he[Bl uelf or ce. (I

Thelshot sOandki | | sOf or Ot heOCMJar elJagai nfconsi stent | y[I
bet weenUOf our DandOf i velOki | oneters, Ow t hOonl yOt wolOshot sJand
onelki I'l DoccurringOat Ol essOt hanOtwoOki | ometers. OOThi sOi s
al soOattributabledtoOthedinter-visibilityOcharacteristicslO
of Ot heOSWALt er r ai n, Owhi chOt heORedUOf orcesOuti | i zedOt oOmask
t hei r Onovenent . O0OTheOTOWI2BOhadOsever al Oshot sOi nCexcessof [
threeOkiloneters, Obut Ooveral |, OthedshotsOandOkil |l sOwerel
di sper sedlbet ween[t wolland[13. 5(ki | onet er s. [

4.0 Scenariol |l Oend-of -Battl eAnal ysi sl

For OScenari ol | | O-OEast er nOEur ope, DRunO60wasOsel ect edd
ast heOrepresent ati velrundf or Ot heOTONI2BObasellcase, Owhi | eld
RunO180Owassel ect edf or Ot hedCMJal t er nat eldcase. OOOFi gur e1230
depi ct st helresul ti nglscatter-pl ot. O0Thelend- of - bat t| eliti neld
fordt heOTONI2BOwasUdet ermi nedJt o0Obeld17: 43, Owhi | elJt hedJCMJ
end-of -battl eJti mredwas115: 31, Owhi chli sOagai nOalldi f f erencel
of [Jj ust Dover [t woOm nut es. O0Duelt o0t helcl ose, Cconpl exOnat ur ed
of 0t held East ern] Europelterrain, Otheld CM] shotsOandO kil |l sO
occurreddnost | y[Obet weenlei ght Ot oJ150m nut es, Ow t h(Ot heOTOW]
2BOshot s/ ki | | sCoccurri nglbet weenei ght Cand1800m nut es. [
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0
Fi gur e[23. (111 End-of -Batt | e[(Scat t er - pl ot [T or [IScenari o1 | | 3-[

East er nLEur opel]
O

Thel maj ority of Ot hell CMJ shotsJ ared ti ghtl yd concentrat edd
betweend 3. 50to0near | yOfivelki | oneters, Owhil et held TONI 2B
shots/killsOareldnostlyldconcentrateddbetweenl 2. 500 andd 3. 50
ki | onet ers. O0OTheOchannel i ngOof Ot het hr eat Dont o0t heOconpl exO
roadl net wor ks af f ordedd bot hIm ssi |l ellsystensdw t h{donl yOall
narr owJopportuni tyOof Oti neldJt odengagelandldest royt heJRed[l
forces, Owhi chOf urt her Oexpl ai nst helcl ust er sOof Oshot s/ ki | | s
f or Deachm ssi | e(lsystem [J
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VI . JCONCLUSI ONSLANDURECOMVENDATI ONSL

A. 0 CONCLUSI ONS[
1.0 PrimaryOResear chOQuesti onRevi ewl]

o Wt hi nOt heOcont ext Oof Ot hedSt ryker OATGMpl at f or il
i n00 ald JanusO sinulation,d whichl m ssilel systent]
provi des[t hellnost [Cloper ati onal [ef f ecti veness?[]

I nOeachOof Ot hedt hreelscenari osnodel ed0w t hi nOJanus, 0
t heOCMdi spl ayedOsi gni fi cant Oi nprovenent Oover Ot heOTOWI12B0i n[
al | OmeasuresUof OeffectivenessO-[lethality, Osurvivability, O
andUengagenent [r angelcapabi | i t y[OasOwel | OasUi n(t heOend- of -
battl| elanal ysi s. OOTheOper cent ageli ncreasesUpresent eddw t h[
t helJanal ysi slUof DeachCMOECar eOdsummar i zed n(dTabl e[011. (000

scenari os/ [} Scenari ol O Scenari ol I 0P Scenariodllld
Measur esof [
. Bal kans SWA East er nCEur ope
Ef fectiveness
MOED! T [ 56% 60% 78%
Lethality
MOEC 1 T [ 88% 85% 76%
Survivability
MOED | | (&) O+ O
Engagenent [Range 34% 41% 29%
(Kills)
MOELI | | (b) O O
Engagenent [Range 33% 37% 31%
(Engagenent s)
0

Tabl e(111. [TT]1Summar yLbf CIOM Per f or manceMer sus[ITON2BL]
O

Thell greatest inprovenentld isO foundd inO MOEO 10 -0
Survivabi l'ity, Owhi chOrangesOf ronilall76%]t 0188%1i npr ovenent U
acrosslal | (Ot hreelIscenari os. OOThi sUi sOalcri ti cal Daspect [t hat O
coul dO provi ded ald si gnificantO i nmprovenent 0 tol thed currentd
capabi li ti esOof Ot heOSBCT. OOTheli ncr easeli nOsur vi vabi | i t yOof O
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thed Strykerd ATGMI pl atfornil equi ppedd withd thed CMI isl
attributabl el told theld i ncreasedd maxi nunt] ef fectivel range.
Sincelt he CMIwasO abl el t o0 engagel t heldt hreat 0 beyond t held
threat’ sOdirectOfirelcapabilities, ObothOpl atform | evel DandO
force-I| evel OsurvivabilityOwasUOi nmproveddf or Ot heIBl uelIf or ce. (IO
TheO next O hi ghest U i nprovenent O i sJ evi denced i n0 MOED | O -0
Let hal i ty, Ow t hOalr angeUof 056% 78%Ji npr ovenent Uover [t he JTON
2BacrossUal | Ot hr eelIscenari os. OOSi gni fi cant Ui nmpr ovenent Owas [
al so seendinObot hOkill sOandl engagenentsOfor OMOED I 0-0
Engagenent ORange, [r angi ngf r onal[29% 1t o[41% 1 npr ovenent . 0

Thellend- of - bat t | elJanal ysi sddenonst r at edJt helcapabi | i t y[
of [t heOCM It olJengagelf urt her JandOear | i er Ot hanOt heOTONI2BOiI n
each] of 0 theld representativel runsd presented,d thusO
st rengt heni ngandcor robor ati nglt heanal ysi sOof Oal | Ot hreel
MCEs. O O Thel capability tolJ engagel furtherd andd earlier[
repr esent st heldpot ent i al Dopport uni tyJt oOmaxi m zeOt heOconbat [
power 0 of 0 thel SBCT sl0 ATO conpany,d facilitatingd its[
avai labilitydforOfoll ow ondm ssions, Owhilelsignificantlyd
i mprovi ngfbot hOf or ceandCpl at f or mdsur vi vabi | i ty. OO0

2. 00 Subsi di aryOQuest i onsORevi ewl]

o How] didO theld variationd of [ terrainl betweenOd
scenariosaf fect Ot heOperformancedof Ot heldm ssil el
systens?

Wi | el t hed CMJ out perforneddt hed TONI 2BO i nOal |l Ot hreeld
terrai nldl ocations, Obot hlIm ssi | eldsyst enswer ellsensi ti velt ol]
vari ouslf act ors. OOOnelparti cul ar Dadvant agelt he[JCMIpossesses(]
over Ot hedO TONI2BOI sOi tsOfire-and-forget Ocapability, Owhi ch
al | onedlt helsyst enilt odengagelanddi mredi at el yOr e- occupyli t s
defil adel position. O O Conversely, Othell w re-gui dedl] command
gui dancelsyst entlof (it heOTOWI2BCr equi r eddt heOBl uelpl at f or nilt oJ
remai nOexposeddunti | OthedTONIm ssi |l edreachedditsOtarget. [

0] 90



Thi sOdi f f erenceCwasOallcri ti cal Of act or Oi nOt heOper f or manceof [
each m ssil el systenilindeachOterrain, Jespeciall yOinOthel
scenari osl] characteri zedd byd significantOterrainlfeatures; [
this factord alsold inpactsd bothO forced andl platfornil
survivability. OO0

I NOSWA, [bot hOOm ssi | edsyst ensOwer elJabl e[t odengagelJat Cor [
near [t hei r Omaxi nuntlef f ecti velr anges, Of aci | i t at i nglaligr eat er [
nunber Oof ORedUki | | sOconpar edt o0t helot her Oscenari os. OOThe
onlyOfactorOrestrictingOeitherdm ssil elsystentdi nSWAOwasU
t heOpresencelof Ui nter-visibilityd ines, Owhi chOl i mtedltheird
I i ne-of -si ght Danddet ecti onJcapabilities. OOl nOJt hedJBal kans[
scenario, dthedsignificantOterrai nlfeatureslchannel eddt held
threat Oi ntolJaldwel | - defi nedJengagenent Oar ea, i nOwhi chOt hel
Bl uellf or celwasUabl e[Jt oOconcent r at et hei r Of i r esUbyenpl oyi ngd
bot hl m ssileld systens.] 0O Additionally,Od the urbanl andO
intermttent Jopenlareasfacilitateddthelestabli shnment Oof Jall
conpr ehensi vell Bl ueld forcell defense. J O Thel East er nJ Eur opel]
scenariodlimteddbot hdOm ssil elsystensddueltoldthelcl ose, O
conpl exd naturel of 0 thed terrain. 0 O ThisO factord [imtedd
det ecti on(Janddengagenent Ocapabilities, Oresul tingdi nOf ewer O
Red(ki | | sOandhi gher OBl uell ossesOconpar edt ot heOot her Ot wo
scenari os. OOThi sOwasOespeci al | yOdet ri nent al Of or Ot heOTOWI12B0O
andd itsO wire-gui dedd commandd system [ | eavi ngd t hed Bl uel
pl at f or niexposedOunt i | [t helm ssi | e npact ed[t helt arget. [

o What Oar et heOspeci f i cOadvant agesUof Cenpl oyi nglt he
CMsyst enidr at her Ot hanOt heOTOANI2BOwi t hi n(Ot heOSBCTO
ATOconpany?]

Theldenonst r at edper f or manceJadvant ageUof Ot heJCMover [

t heOTOWI2BLI nt hi sr esear chlef f ort Osupport st heldconcl usi on[]
that Othed CMIw | | ObringdincreaseddforcedeffectivenessOtol

bot h(It heOSBCTOand [t heJATOconpany. O0OAsOnodel ed, [t helext ended
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engagenent Orange, Of i re- and-f or get Ocapabi | i ty, Oandli ncreased
| et hal i t yOof (Ot heOCMIconpri selt hr eeldt echnol ogi cal Jadvant ages[
t hat Ocl ear| yOover mat chOt heOTOW12B. OOAsOt heOpri mary[dl ong-
rangel anti-arnor 0 el enent 00 of O t hell SBCT, O t hesel i ncreased
capabilitiesOw I | Ogreat ! yOcontri but et olli ncr easeddf or ceand
pl at f or nilsurvi vabi lity. OO0

B. (I RECOMVENDATI ONSLI

InOorderOtolprovi de val ue- addedl] addi ti onal [0 resear chld
fordthel CMI program Oal |l Oof Otheld nodel Oi nput std shoul dO beld
replacedidw thOtheactual Ocl assi fi edlddataltolenhancellt hell
resultsl of 0 thisd effortd andl other projects, 0 andd toll
st rengt hendt her equi r enent Cf or [t he(OCMsyst em [0

Fromid anl operational 0 perspective, O theld follow ngl

consi der ati onsOshoul dlbell npl ement edi nt o(f ut urelefforts: O

o Addi ti onal Oconbat Onul ti pl i ersdof Ot heddSBCTOshoul dJ
bel i ncorporatedld intold thel scenarios.d O Thesel
i ncl ude, Obut OareOnot Ol i m t edt o, Oat t ackOavi ati on, [
indirectd fire, 0 andd ot her O maneuver O units. 0 O A
nmet hodol ogyld for assessingd andd rmeasuringl
contributionsld tol increasedld forcell effectiveness[
nmust 00 bel defi nedd andO i npl enent edd i n(J order O t o]
ascertaind] thed correctld forceld structureld andO
enpl oynment Odoct ri nelf or DeachChul tiplier. O

o AsOonelof Ot heOkeyOsur vi vabi | i t yOf act or sOf or Ot hi sO
bri gadel I sO situational O awar enessl] andl
under st andi ng, Ot hi sOcapabi | i t yOOnust Obeli nt egr at edd
i ntold futured SBCTO nodel i ngld efforts. 0 O ThisO isO
critical OtoUensurelt hedti mel yOenpl oynment Oof Ot he
ATO conpany, 0 ord otherd SBCTO el enents, O i nJ anl]
oper at i onal Oenvi ronnment Or epr esent at i velof Ut hat Ui n0J
whi chlt heJSBCT[Wi | | Coper at e. O

Fromi all nodelingld perspective,] theld follow ngQd

consi derati onsdf or Manus ncl ude: O

o Model Ot hed SBCT, O ATO conpany, 0 andd CM i nJ vari edd
forcedstructuresOonOdi fferent Oterrai ndl ocati ons, O
wthOaOdifferentOm xOofOthreatdstructuresdandd
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equi prent. 0 O I ncorporatell enmergi ngld technol ogi es
suchUasreacti veOar nor Oor ot her [count er - measur es[]
t olJassess(t hei r Cef f ect Oupont heOCM [

o Devel opU al scenari ol for theld ATO conpanyO that O
i ncor por at esl]sol di erstanddof fi cersfrontl onel of [
thed SBCTsl for executiond wthl thell addedO
capabi l i tiesOof Ot heOCM OOAI | owdt hed* pl ayer s” Ot o
i nteractivel yOwar - ganellt heldscenar i oldi naccor dancel]
wi t hJest abl i shedOdoct ri neJandUst andar dJoper ati ngd
procedures.

o Devel opdthelcapabilityOforOdthedtri-nodeld seekerd
(i magi ngdi nfraredd(12R), Oseni -activedl aser O(SAL), O
anddm | I'i met er Owaved( MWN ) OandOmul ti - nodeOwar head
i n(UanusCandot her Oconbat [hodel s. O

0]
C. 0 POTENTI ALUOAREASFOROFURTHERUIRESEARCH

Thelfol | ow nglareasOforOpotential Ofurtherdstudyldarel
baseduponllt heldconcl usi onsof [t hi sl esearchleffort: O

o Conduct 00 ald cost-benefitd anal ysi sO of O t hel added
capabi litiesd theld CMJ coul dO of ferdJ tol t hed SBCT. [
Thesel include,d butl) aredd not limtedd to, O an0
eval uati onOof Ot heOext endedlr ange, Ol et hal i ty, OandO
fire-and-forget OcapabilitiesOasOt heyli npact Jupond
t held oper ati onal OandOorgani zati onal Oconstruct 0 of O
t heOSBCT. [

o Re-run t he nodel O andO t heseld scenariosd wi thd all
vari eddforcedstructuredtolldet erm nedt heOopti nunt]
m xO0 of O Stryker O ATGM pl atf ornsld t hel ATO conpany [
shoul dOpossess. O0OFor Oexanpl e, Owhat Owoul ddObelt he
increasell inld operationald effectiveness, asl
conpar eddt o[t hi sOr esearchlef fort, O f DeachOpl at oon[d
wer eJt oOhaveOf our OSt r yker DATGMpl at f or s, Of or Jall
t ot al Cof 1200 nCt heUATCconpany?[]

o Devel opld andO executel al scenariol thatO taskd
or gani zesOanUATUO pl at oon, O equi ppeddw t hOt hedJCM O
down told anl infantryd battaliond or thel
Reconnai ssance, [ Surveil | ance, O andO Tar get [
Acqui si ti onld( RSTA) OSquadr onlof Ot heOSBCT, [i nCor der O
told assessl] its[] operational O effectivenessl when[]
enpl oyedas[par t Oof Oallconbi nedCar ns[f or ce. O
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APPENDI XUA. I SUMVARYLIOFU AVLREQUI REMENTSL

A 0O | AVECOVWONDREQUI REMENTSU

ORDL]
Secti on”

ORDLI
Requi renent O

BaseIORDLKPPs U

1.

1 nt eroperabl eCw t h(Jexi sti ngd
andpl annedUAr ny
comruni cati onssyst ens]

. [0 C 130kt ransport abl ed

General O
Requi renment s

=

w N

.0 Operatelkeffectivel y, Odayland

ni ght O

. 0 Vehi cul ar 0 nt er conikyst entl
. 0 Maxi munilconmonal i t y[bet ween[]

al | Ovari ant s

. [0 Oper abl el nChot , [t enperat e, [

andcol dlcl i mat esd

Mobi i tyO
Requi renment s{J

. [0 Sust ai nedhar dOsur f acespeeds[

of L4A00OVPHO

.O0dinmbvertical 018-i nchO

obst acl es

. 0 Crui si nglr angellof (130000m | esU
. [0 Capabl ellof [f or di nglalwat er O

obst acl e

.0d i nbOandOdescendhar dOsur f acel

60%1 r ont al (sl opew t h(noO
degradati onld nst eeri ngd

. O Negoti at eflalhar dlsur f ace[130%]

si de[3sl opew t h(lholdegr adat i on[]
i nOst eeri ngO

. [0 Capabl elof [cr ossi nglgapsU

( Appr ox. (M vehi cl el engt h) O

I

SurvivabilityO
Requi remrent s

w N

o o1 b~

. 0 DashUOspeedof 50nid n0 ess[t han(]

8secondsO

. O Al Oaround7. 620pr ot ecti ond
. 014, 5nridpr ot ecti onOwi t h(Jadd- on, [

scal eabl elJar nor O

. [0 Over headOpr ot ect i onf r onTI1152nmi]
. O Al Oar oundOAPOM nespr ot ecti on(
. [0 Uni ver sal OgunOnount [0t hat O

el evat esf roni 20t o[(H60°Cand
traver ses[1360°1

. O Rapi dCnul ti -spectral Osel f-0

obscurati ond

I

I

I
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.OSpall diningtolcontain/limt[]

fragment Openet r ati onlof Ccr ew(]
conpart nment

I

Sustai nabi lityOd
Requi renment s{J

. [0 Capabl ellof [t owi ngdandCbei ngll

towed; sel f-recoveryl
capabi lityQd

. 0 NATOs| avellr ecept acl efJand]

sl avelistart Ocapabi lityO

. [0 Rapi dr ef uel i ng( NLTC500

gal | onsOper Om nut e) O n40
m nut esUor O ess; Or api dlf uel O
transferd

. O Auxi | i aryOpower Osour ce, [

bat t er ylchar gi ng, Oandpower [
managenent Ccapabi liti esO

Logi sti csand[
Readi ness]
Requi renment s{J

. 0 Easylaccess[t oljpri nmelkrai nJ

power [lconponent s

. 0 Equi ppedwi t h(Ost andar d(t i e-

downOandO i fti ngOpr ovi si ons
forair, Orai |, & Osealovenent O
wi t hout Oshackl esO

.OReliabilityOof 110000meanm | esl]

bet weenlkritical (fail uresd

. 0 Equi ppedwi t h[bui I t-i nltest

(BI'T) Dor [bui I t-inlktestOd
equi pnent [ BI TE) O

. O1fDOwheel ed, Orust [belequi ppedd

withlcentral Otireld nfl ati onJ&O
rundflattiresd

.O1fOracked, Chavelt heldcapacity

todrunOshort Ot rackOw t hCaO
m ni nuniof Coner oad Owheel Oar nd
I ncapaci t at edConCei t her Osi del

. 0 Equi ppedwi t h( nteracti vel

el ectroni clhk echni cal Onanual s

. O Mai nt enancelnust Ouselcommon

t ool s&hot [r equi reldspeci al [
t ool sthot Ccurrent | yQavai | abl e

. 0 Equi ppedw th i fetinmeloi |l O

filters, Oon-boardoil O
changer s, OandJAC/ DCCpower [J
generati onld

10. At il i zelst andardf uel O(JP-8) O

O

andOst andar d ubri cant sf or O
pri maryOoper ati ons]
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11. [(Equi pped[w t h[Jout si deldcar goll

st raps&hooks[

O her OSyst ent]
CharacteristicsO

1. 00 Abl e[ oJacconpl i shIOVS/ MP[

critical Ofuncti onsOwhi | el nO
NBCcont an nat edenvi r onnent sJ
andw t hi n0150m nut es

f ol | owi ngCHEMPCenvi r onnment s

. O 1 ntegratedCNBCsensor [sui t e[ ol

provi delddet ect i onlof [ichem cal , [
bi ol ogi cal Cagent s, Oandlt oxi c
i ndustrial Omaterial sO

. [0 Joi nt Cchem cal Cagent [l ar ni

(JCAD) [f i r st (sensor [t olbe
I nt egrat ed, [0f ol | owedby[
bi ol ogi cal CandCf ol | ow onJ
smal | er Ochem cal Oand

r adi ol ogi cal [det ect or s

. O Carrylon-boardl t ens[hecessary[]

t oCconduct O mredi at eClandd
oper at i onal Odecont am nati ond
procedur es[Ww t hi n[1150m nut es]

. 0 Equi prrent [ e- boot abl eClandl AV

re-startabl edJandOr et ur ned oD
ful | Coperati onal Ccapabi lityOd
w t hi n150m nut esaf t er OHEMPO
burst O

. [0 Abl e[t o[host Clexi sti nghand[

fut uredGPS[capabi | itiesli nt ol]
anl nt egr at ed, [sel f - cont ai ned, [
external | y[r ef erenced

posi tioni ng/ navi gati onsyst entI]

. O Firedet ecti onCanddsuppr essi on(]

syst enilcapabl elof [(bot h{l
aut omat i clOsensi ngCandO
ext i ngui shi ngCandOmanual O
activationld

. 0 Equi ppedwi t hCaOwat er Cr at i ond

heat er Cwi t h(t he[dsanelcapaci ty[
andlcapabi | i t y[as[t hosell

i nstal | edd nt heOVRODSCand
M2A3[Br adl eyl

I

I

I

Tabl e[112. [TT]1 AVCICRDCommon[Requi r enent s[] Ref . [23: [pp. [6-18] O

H
0]
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B. O | CVOREQUI REMENTSH

| CVOKPPORequi r ement U

1. 01 AV ¢Vl nfantryOcarri er Candl
engi neer Osquadlconfi gurati ons(]
nmust Ccar ryCanl nf ant r yOsquad
wi t h( ndi vi dual Cequi prrent . [

Gener al O
Requi renent s

1. O Capabl elof [host i ngm ssi on[]
equi pnent Opackagesf or Cal | O
ot her Cconfi gurati onsO

2. 0 Accommodat eJal0m ni nmunilof [0t woO
crewran[wi t h{i ndi vi dual O
equi pnment [

3. U Door s/ hat chesllt hat [(faci | i t at e[
rapi d ngr ess/ egr esslof [
sol di ersQ

4. O Provi de(Jaldsquad[l eader [J
di spl ay[f or (I CvVCandESVU
appl i cations

5. 0 Provi deCar manment Ccapabl eDof [
day/ ni ght Coper ati onllt o]
| Y def eat Ceneny [t r oopsC nCt held
open& nChasti | yOpr epar edld
fightingOpositionsCat 11500ni]

6. O Ar manent Cel evat i onUof [-20°Ck old
+60°Cor COnror e

7. 0 Armanent [syst enidcanlCbelf i redd
nmount ed/ di snount ed; Ccapabl e
i nOday/ ni ght Uof Ol DOandO
def eati ngd i ght Car nor ed[
vehi cl eslat [11500nt]

8. U Carry[alf ul | Cbasi c oadlUof [
anmmuni ti onf or Opr i mar yOand
secondar ylar manment Osyst ens[]

9. [ St owedlm ssi | eslisepar at edl]

f romJonboar dCper sonnel O

10. O CvandORVOust Cent er/ exi t O
wat er [obst acl e[w/ o]
prepar ati onCandsw mnil

11. [AI | OO Cvlconfi gur ati onsChust O
carrylonelist andar dCINATO]
litterd

12. 0 Cv, OATGM RV, OCV, CandOFSVO
provi dedw t h(Iscal eabl e(Jar nor O
packages[t olJpr ot ect [agai nst [
14. 5Smidand OHHHOup Ot oCRPG- 700

Tabl e[113. [TT]1 CV[Requi r enent s[] Ref . [23: DAnnexUA, [php. (- 4] O
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C. 0 ATGMIREQUI REMENTS[
ATGMRequi r enent sUJ

. 0 Based[on[t hel CV[vari ant I
2. [ Capabl ellof [ nt egr at i ngLITOW]
2BOand0l BAS/ | TASOor [0
equi val ent Ccapabi I i tyO
3. O Capabl ellof Onount i nglall
m ni muntof [(Rr eady i ssi | es
4. 0 M ni muniist or agelof 180
m ssi |l esd
5. 0 Samelar manment as [t he CVO
6. [0 Launcher [capabl eof [r api dJ
r el oadi nglbyCanli ndi vi dual O
crewranwi t hOm ni nuni]
exposur el]
7. 0 Crewlof [f our OJ

|

O
Tabl e[114. [(TTJ1 CV[Requi r erent s[] Ref . [23: DAnnex[C Chp. UA-2- 10H-0A-2- 2] [
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APPENDI X[B. 0 SYSTEMSLDATABASELI NPUTSL

TheOpur poselof Ot hi sOappendi xOi st opr esent Ot helbasi cO
dat abaselpar anet er st hat Ower eldent er edf or Obot hOt heOBl ueOand
RedO platfornmsd andd systens[ priord tol conductingl thel
simulations. 0 O A IO informationd i sO uncl assifiedd andd wasO
revi ewed/ approvedld byd PEO TMI priord toll executingd thel
simul ati onlruns. O

A. 0 BLUELSYSTEMIDATABASELI NPUTS[

BLUE[ISYSTEMSUOGENERAL [ICHARACTERI STI CS

Max ORd Max Won El ent Chem
Speed Vi sbl Rng Sens Crew Space Xmi t G al Cs Host
SysONum Sys[Nane (KM Hr) (KM (KM Hght O(m) Si ze (m Fctr Sym Sym Cap
80 LAVOTOW 70 7.0 6.0 3 4 100 1.0 55 126 1
82 LAVOGCM 70 6.0 3.5 3 4 100 1.0 55 126 1
BLUELSYSTEMSLIFUNCTI ONAL [ICHARACTERI STI CS
M n Fir Fly Log Mov Rdr Sk Srv Swm
Sys[ONum Sys[Nane Lsr[Dsg Dsp EngTyp Cat Typ Typ Typ Typ Dsp Typ Typ
80 LAVOTOWV 1 4 1 2 2
82 LAVOGCM 1 4 1 2 2
BLUELSYSTEMS[IDETECTI ONCDATA
DETECTLDI nensi ons SENSCORS
(Meters) BOS BAS
SysCNum Sys[Nane Lngt h W dt h Hght Prim At Defi | Popup  Type Func
80 LAVOTOW 7.20 2.80 3.30 23 23 23 1
82 LAVOGCM 7.20 2.80 3.30 23 23 23 1

OPTI CAL CANDUOTHERVAL ICONTRASTIDATA
Ther mal OCont r ast

SysCNum Sys[Nane  Opti cal OContrast Exposed Defi |l ade
80 LAVOTOW 0. 3600 1.800 0. 500
82 LAVOGCM 0. 3600 1. 800 0. 500

SENSORCFI EL DCof (VI EWY FOV) Cand OBAND

Nar r ow-t o-
Sensor W de Specral (1, 20=00pti cal
Nunber Nar r ow W de Fact or Band 13, 4C=0Ther nal )
23 15. 00 1
2 9. 00 15. 00 0. 60 3

CYCLESOper (M LLI RADI ANCver sus (ITEMPERATURECor OCONTRAST
Opti cal OSensor ONunber : [123

Pai r Cycl es TMP/ CON Pai r Cycl es TMP/ CON
1 0. 000 0. 020 11 10. 620 0. 400
2 3.816 0. 030 12 10. 950 0. 450
3 4.776 0. 040 13 11. 256 0.500
4 5. 400 0. 050 14 11. 544 0.550
5 7.128 0. 100 15 11. 814 0. 600
6 8.112 0.150 16 12.072 0. 650
7 8.814 0. 200 17 12.318 0. 700
8 9.378 0. 250 18 12.792 0.800
9 9. 846 0. 300 19 13. 248 0. 900
10 10. 254 0. 350 20 13. 686 1. 000
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CYCLESOper M LLI RADI ANCver sus OTEMPERATUREor [OCONTRAST
Ther mal OSensor ONunber : [12

Pai r Cycl es TMP/ CON Pai r Cycl es TMP/ CON
1 0. 225 0. 050 11 0. 709 0.410
2 0.311 0. 075 12 0. 750 0. 540
3 0.363 0. 080 13 0.773 0. 600
4 0. 407 0. 090 14 0. 803 0.750
5 0. 450 0. 100 15 0. 833 0.900
6 0.494 0. 150 16 0. 863 1. 050
7 0. 539 0. 200 17 0. 891 1. 200
8 0. 583 0. 250 18 0.919 1. 300
9 0. 626 0. 300 19 0.947 1. 400
10 0. 668 0. 370 20 0. 975 2.000

VEAPONS/ ORDNANCEL] or (IBLUECOSYSTEMITOW 2B
Won/ Or dCONunber

Upl oad Rel DMWpn/ Or dt oDuseli f DA O

Rel ati ve Absolute Wn/Ord Basi c Ti me Expended
(1-15) (1-250) Nane Load (M nut es) (1-15)
13 5 TOW 10 2.0

V\EAPONS/ ORDNANCELY or [IBLUEOSYSTEMICM IDF
Won/ Or dONunber

Upl oad Rel OMpn/ Or dCt oCusell f DAnmo O

Rel ati ve Absolute Wn/Ord Basi c Ti me Expended
(1-15) (1-250) Nane Load (M nut es) (1-15)
13 90 CMDF 10 2.0

BLUEOWEAPON ROUNDLCHARACTERI STI CS

Lay Al m Rel oad RndsCV Round
Won Won Ti me Ti me Ti me Trggr TrggrOPul I's Speed M n.
Num Nane (Sec) (Sec) (Sec) Pul | 000/ ORel oad (KM Sec) SSKP
5 TOWI2B 7.0 6.0 5.0 1 1 0. 180 5
90 CMCDF 6.0 6.0 10.0 1 1 0. 400 5

BLUECMEAPON/ ROUNDOIGUI DANCELIDATA
Fi relon: 000=0Yes, OnoOrestrictions. OJ10=0St op, OcanOnovelbef or el npact .
t heOWove: O30=0OReducelspeedt olf i re. (200=0St op, Donl yOnoveaf t er i npact .

Critical
Won Gui dance Fi reConCt heO On-board Altitude
Num WonCNanme Mode Move Sensor (neters)
5 TOWR2B 1 2
90 CMCIDF 1 2

H TCandOKI LLODATAOSETONUMBERSCY or OBLUECMEAPONCITON 2B

RED RED

Tgt OSys  Tgt OSys PHODat a PKDat a
Num Name Set Set
389 T-72 509 509
397 BMP- 2 511 511

HI TCandCKI LLODATAOSETONUMBERSLY or OBL UECMEAPONCICMIDE

RED RED

Tgt OSys  Tgt OSys PHDat a PKODat a
Num Nane Set Set
389 T-72 100 100
397 BMP- 2 100 100
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PROBABI LI TYCof OH TODATAOSET: (010509

Range((m —» 500 1313 2125 2938 3750
Post ur e:
SSDF 0. 95000 0. 95000 0.95000 0.95000 0.95000
SSDH 0. 95000 0. 95000 0.95000 0.95000 0.95000
SSEF 0. 95000 0. 95000 0.95000 0.95000 0.95000
SSEH 0. 95000 0. 95000 0.95000 0.95000 0.95000
SMDF( not Cused) 0. 95000 0. 95000 0.95000 0.95000 0.95000
SVDHO( not Cused) 0. 95000 0. 95000 0. 95000 0. 95000 0. 95000
SMVEF 0. 95000 0. 95000 0.95000 0.95000 0.95000
SMEH 0. 95000 0. 95000 0.95000 0.95000 0.95000
VSDF
VSDH
MSEF
MSEH
MVDFIY not Cused)
MVDHIY( not Cused)
MVEF
MVEH

PROBABI LI TYUof OH TODATAOSET: (100511
Range((m —» 500 1313 2125 3500 3750
Post ur e:
SSDF 0. 95000 0. 95000 0.95000 0.95000 0.95000
SSDH 0. 95000 0. 95000 0.95000 0.95000 0.95000
SSEF 0. 95000 0. 95000 0.95000 0.95000 0.95000
SSEH 0. 95000 0. 95000 0.95000 0.95000 0.95000
SMVDFJ( not Cused) 0. 95000 0. 95000 0.95000 0.95000 0.95000
SMVDHO( not Cused) 0. 95000 0. 95000 0.95000 0.95000 0.95000
SMEF 0. 95000 0. 95000 0.95000 0.95000 0.95000
SMEH 0. 95000 0. 95000 0.95000 0.95000 0.95000
VSDF
VSDH
MVSEF
MSEH
MVDFCX not Cused)
MVDHX not Cused)
MVEF
MVEH

PROBABI LI TYUof OH TODATAOSET: (000100
Range((m —» 500 3000 6000 9000 12000
Post ur e:
SSDF 0. 94000 0. 94000 0.94000 0.94000 0.94000
SSDH 0. 94000 0. 94000 0. 94000 0. 94000 0. 94000
SSEF 0. 94000 0. 94000 0. 94000 0. 94000 0. 94000
SSEH 0. 94000 0. 94000 0. 94000 0. 94000 0. 94000
SMDF( not Cused) 0. 94000 0. 94000 0.94000 0.94000 0.94000
SMVDHO( not Cused) 0. 94000 0. 94000 0.94000 0.94000 0.94000
SMVEF 0. 94000 0. 94000 0.94000 0.94000 0.94000
SMEH 0. 94000 0. 94000 0.94000 0.94000 0.94000
VSDF 0. 94000 0. 94000 0.94000 0.94000 0.94000
VSDH 0. 94000 0. 94000 0.94000 0.94000 0.94000
VBEF 0. 94000 0. 94000 0.94000 0.94000 0.94000
MVSEH 0. 94000 0. 94000 0. 94000 0.94000 0.94000
MVDFIY not Cused) 0. 94000 0. 94000 0.94000 0.94000 0.94000
0
U
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PRCBAB LI TYCOf [KI LLCDATATSET: [(TD509

Range({ln) —» 500 1313 2125 2938 3750
Post ur e:

M [DF 0.59900 0.63310 0.65380 0.66810 0.66400
M [H 0.55030 0.56440 0.56980 0.58140 0.57430
M (B 0.57500 0.61780 0.63880 0.65650 0.66400
M (EH 0.55850 0.57780 0.59040 0.59110 0.57430

PRCOBABI LI TYCDf [KI LLDATACSET: (10511

Range(in) —» 500 1313 2125 3500 3750
Post ur e:

M [DF 0.74800 0.75800 0.76680 0.78290 0.76800
M [DH 0.74370 0.75390 0.77300 0.79760 0. 78460
M (B 0.75900 0.76480 0.77150 0.77860 0.76800
M [(EH 0.76170 0.76590 0.77970 0.79200 0. 78460

PROBABI LI TYLbf [KI LLCDATACSET: (10100

Range(in) —» 500 3000 6000 9000 12000
Post ur e:

M [(DF 0.80000 0.80000 0.80000 0.80000 0.80000
M [TH 0.80000 0.80000 0.80000 0.80000 0.80000
M CEF 0.80000 0.80000 0.80000 0.80000 0.80000
M [(EH 0.80000 0.80000 0.80000 0.80000 0.80000

O OOOooooooooooooooooooooood
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B. 0 REDUSYSTEMDATABASELIl NPUTSL

(l
REDOSYSTEMSOGENERAL [ICHARACTERI STI CS
Max ORd Max Won El ent Chem
Speed Vi sbl Rng Sens Crew Space Xmi t Grall ds Host

SysCNum__ Sys[Name (KM Hr) (KM (KM Hght 0 m) Si ze (m Fctr Sym _ Sym _ Cap

389 T-72 60 6.0 5.0 2 3 50 1. 00 1 122

397 BWP-2 60 6.0 4.0 2 4 100 1.00 2 123 2

REDCISYSTEMSOFUNCTI ONAL [ICHARACTERI STI CS
Mn Fir Fly Log Mov Rdr Snk Srv Swm

SysCNum__ Sys[Name  Lsr [Dsg Dsp Eng[Typ Cat Typ Typ Typ Typ Dsp Typ Typ

389 T-72 3 1 2 3

397 BWP- 2 4 1 2 3 1

REDOSYSTEMSUDETECTI ONCIDATA
DETECT(Di mensi ons SENSORS
(Meters) BCIS BCS

SysONum  Sys[Name Lngt h W dt h Hght Prim At Defil Popup Type Func

389 T-72 5.48 3.15 2.25 23 37 17 1

397 BMP- 2 4.90 2.79 2.02 23 37 17 1

OPTI CAL CANDOTHERMAL ICONTRASTLDATA
Ther mal OCont r ast

SysONum__ Sys[Nane Opt i cal OCont r ast Exposed Defil ade

389 T-72 0. 360 2.000 0. 500

397 BWP- 2 0. 360 2.000 0. 500

SENSORCFI EL Dlof (VI EWY FOV) CandCBAND
Nar r ow-t o-

Sensor W de Specral (1, 2CF0O0pti cal
Nunber Nar r ow W de Fact or Band [B, 4C=0Ther mal )

23 15. 00 1

37 4.40 8. 80 0. 50000 4

17 8.70 1

CYCLESper (M LLI RADI ANCer sus OTEMPERATUREDor OICONTRAST
Sensor ONurrber : (23

Pai r Cycl es TP/ CON Pai r Cycl es TP/ CON
1 0. 000 0. 020 11 10. 620 0. 400
2 3.816 0. 030 12 10. 950 0. 450
3 4.776 0. 040 13 11. 256 0. 500
4 5. 400 0. 050 14 11. 544 0. 550
5 7.128 0. 100 15 11. 814 0. 600
6 8.112 0. 150 16 12.072 0. 650
7 8.814 0. 200 17 12.318 0. 700
8 9.378 0. 250 18 12.792 0. 800
9 9. 846 0. 300 19 13. 248 0. 900
10 10. 254 0. 350 20 13. 686 1.000

CYCLESOper (M LLI RADI ANCver sus OTEMPERATUREor OCONTRAST
Sensor ONurber : (137

Pai r Cycl es TP/ CON Pai r Cycl es TP/ CON
1 0. 260 0. 005 11 2.864 0.194
2 0.521 0. 009 12 3.125 0. 285
3 0.781 0.014 13 3.385 0. 430
4 1.042 0.019 14 6. 646 0. 669
5 1. 302 0. 027 15 3. 906 1.088
6 1. 562 0. 037 16 4.167 1.871
7 1.823 0. 050 17 4. 427 3.493
8 2.083 0. 069 18 4.688 7.477
9 2.344 0. 096 19 4.948 21.750
10 2.604 0.136 20 5.208 999. 999

OoOooOoOd
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CYCLESOper OM LLI RADI ANOver sus OTEMPERATUREDor OCONTRAST
Sensor ONumber : 017

Pai r Cycl es TMP/ CON Pai r Cycl es TMP/ CON
1 0. 000 0.020 11 14.280 0. 400
2 5.184 0.030 12 14.728 0. 450
3 6.472 0. 040 13 15. 136 0.500
4 7.304 0. 050 14 15.520 0.550
5 9.616 0.100 15 15. 880 0.600
6 10.928 0. 150 16 16. 224 0. 650
7 11.872 0. 200 17 16. 552 0.700
8 12.616 0. 250 18 17.184 0. 800
9 13.248 0.300 19 17.792 0.900
10 13.792 0.350 20 18.384 1.000

WEAPONS/ ORDNANCEf or OREDOSYSTEMIT- 72

vpn/ ur auNunmoer
Upl oad Rel DWon/ Or dCt oOuseDi f DAmmo O

Rel ative Absolute Won/ Or d Basi c Time Expended
(1-15) (1-250) Name Load (M nut es) (1-15)
10 378 AT-11 6 2.0 13

WEAPONS/ ORDNANCE(If or OREDOSYSTEMIBMP- 2
Wpn/ Or dONumber

Upl oad Rel OMpn/ Or d[it oCuselDi f OAmmo 0

Rel ative Absolute Wpn/ Ord Basi c Time Expended
(1-15) (1-250) Name Load (M nutes) (1-15)
1 391 2A42030mMm 500 2.0
3 371 AT-5 4 2.0 1

REDOWEAPON/ ROUNDLICHARACTERI STI CS

Lay Aim Rel oad Rnds [/ Round
Won Won Ti me Ti me Ti me Trggr TrggrOPul |'s Speed M n.
Num Name (Sec) (Sec) (Sec) Pul | 000/ ORel oad (KM Sec) SSKP
371 AT-5 7.0 7.0 40.0 1 1 0.270 5
378 AT-11 6.9 3.0 10.0 1 1 0. 350 5
391 2A42030mm 8.3 2.7 120.0 5 36 1.300 5

REDOWEAPON/ ROUNDOGUI DANCELDATA
Firelon: J0C=0Yes, Onolrestrictions. 0J10=0St op, OcanOmovebef or eli npact .
theOMove: 030=0Reducelspeedt olif i re. 020=0St op, Donl yOnoveUaf t er Oi mpact .

Critical
Won Gui dance Fi relonCt heO On-board Altitude
Num WonOName Mode Move Sensor __ (meters)
371 AT-5 2 2
378 AT-11 2 1
391 2A42030mm

HI TOand OKI LLODATAOSETONUMBERSf or IREDCMEAPONCIAT - 5

BLUE BLUE
Tgt OSys Tgt OSys PHODat a PKODat a
Num Name Set Set
80 LAVOTOW 779 779
82 LAVOGCM 779 779

HI TOandOKI LL ODATAOSETONUMBERSOf or DREDOMEAPONCIAT- 11

BLUE BLUE
Tgt OSys Tgt OSys PHODat a PKODat a
Num Name Set Set
80 LAVOTOW 738 738
82 LAVOGCM 738 738

HI TOand OKI LL ODATAOSETONUMBERSC or OREDOWEAPONI2 A42 0130mm

BLUE BLUE
Tgt OSys Tgt OSys PHODat a PKODat a
Num Name Set Set
80 LAVOTOW 654 654
82 LAVOGCM 654 654

O OooooQd
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Range(m) —»

Post ure:

SMDF{( not Cused)
SMDH{( not Cused)
SMEF

MSEH
MVDFCY not Cused)
MVDHC( not Cused)
MVEF
MVEH

Range(m) —»

Post ure:

SMDF{( not Cused)
SMDH{( not Cused)
SMEF
SMEH
MBSDF
MSDH
MSEF
MSEH
MVDFLY not Cused)
MVDHLY not Cused)
MVEF
MVEH

Range(m —»

Post ure:

SMDF{( not Cused)
SMDH]( not Cused)
SMEF

MVDFLY not Cused)
MVDHCY not Cused)

O

Range((m) —»

Post ure:
MOBDF
MOBDH
MOBEF
MOBEH
FRPDF
FRPDH
FRPEF
FRPEH
M [CDF
M ODH
M CEF
M COEH
KKODF
KKODH
KKOEF
KKOEH

PROBABI LI TYOof [HI TODATALSET: (11738

250 1188 2125 3063 4000
0. 45750 0. 45750 0.45750  0.45750 0.45750
0. 43830 0. 43830 0.43830 0.43880 0.43830
0.91640 0. 91640 0.91640 0.91660 0.91640
0. 90480 0.90480 0.90480 0.90500 0.90480
0. 38260 0. 38220 0.37790 0.37640 0.37480
0. 36000 0. 35960 0.35520 0.35360 0.35200
0. 87540 0. 87520 0.87210 0.87100 0.86990
0. 85410 0. 85380 0.85000 0.84870 0.84730

PROBABI LI TYOof [HI TODATALSET: (11779

100 1075 2050 3025 4000
0. 46140 0. 46130 0.46070 0.46220 0.46370
0. 44770 0. 44770 0.44770 0.44860 0.45020
0. 91800 0.91790 0.91770 0.91830 0.91890
0. 90980 0. 90980 0.90950 0.91020 0.91090
0. 35120 0. 35120 0.35040 0.35210 0.35800
0. 32630 0. 32630 0.32550 0.32720 0.32880
0. 86740 0. 86740 0.86690 0.86800 0.86910
0. 81590 0. 81590 0.81530 0.81660 0.81790

PROBABI LI TYOof [HI TODATALSET: (11654

700 1400 2100 2800

0. 50150 0. 27820 0.11330 0.60600 0.03490
0. 46780 0. 25740 0.10420 0.05530 0.03050
0. 99230 0. 92890 0.74700 0.54610 0.40100
0. 99020 0. 91690 0.70530 0.50260 0.36020
0. 48250 0. 22000 0.07850 0.03600 0.01790
0. 44920 0. 20270 0.07170 0.03180 0.01670
0.99120 0. 89850 0.64250 0.42220 0.27690
0. 98830 0. 87410 0.59420 0.37920 0.24610
0. 50150 0. 27820 0.11330 0.60600 0.03490
0. 46780 0. 25740 0.10420 0.05530 0.03050
0. 99230 0. 92890 0.74700 0.54610 0.40100
0. 99020 0. 91690 0.70530 0.50260 0.36020
0. 48250 0. 22000 0.07850 0.03600 0.01790
0. 44920 0. 20270 0.07170 0.03180 0.01670

PROBABI LI TY(of [KI LL (IDATACISET: (1738

250 1188 2125 3063 4000
0. 98020 0. 97980 0.98080 0.98080 0.98080
0.97860 0. 97830 0.97910 0.97910 0.97910
0. 98370 0. 98330 0.98320 0.98440 0.98440
0. 98820 0. 98790 0.98780 0.98790 0.98790
0. 98970 0. 98940 0.99010 0.99010 0.99010
0. 98880 0. 98860 0.98920 0.98920 0.98920
0.97880 0.97820 0.97820 0.97810 0.97950
0.98170 0. 98130 0.98120 0.98120 0.98260
0. 98990 0. 98950 0.99030 0.99030 0.99030
0. 98900 0. 98880 0.98940 0.98940 0.98940
0. 98520 0. 98480 0.98480 0.98580 0.98580
0. 98980 0. 98940 0.98930 0.98940 0.98940
0. 06200 0. 06200 0.06200 0.06200 0.06200
0. 06200 0. 06200 0.06200 0.06200 0.06200
0. 22360 0.21620 0.21530 0.23790 0.23760
0. 22420 0. 21670 0.21590 0.23760 0.23730
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O

Rangel(m) —»
Posture:
MOBDF
MOBDH
MOBEF
MOBEH
FRPDF
FRPDH
FRPEF
FRPEH

M ODF

M ODH

M CEF

M CEH
KKODF
KKODH
KKOEF
KKOEH

Rangel(m) —»
Posture:
MOBDF
MOBDH
MOBEF
MOBEH
FRPDF
FRPDH
FRPEF
FRPEH

M ODF

M ODH

M CEF

M CEH
KKCDF
KKODH
KKOEF
KKOEH

PROBABI LI TYCof [KI LLODATACSET: (1779

100 1075 2050 3025 4000
0. 97960 0. 97960 0.97960 0.97960 0.97970
0.97820 0.97820 0.97820 0.97830 0.97830
0. 98310 0. 98310 0.98310 0.98310 0.98320
0. 98650 0. 98650 0.98650 0.98650 0.98650
0. 98930 0. 98930 0.98920 0.98930 0.98930
0. 98870 0. 98870 0.98870 0.98880 0.98880
0. 97800 0. 97800 0.97800 0.97800 0.97810
0. 98090 0. 98090 0.98090 0.98100 0.98090
0. 98940 0. 98940 0.98940 0.98940 0.98940
0. 98890 0. 98890 0.98890 0.98900 0.98890
0. 98470 0. 98470 0.98470 0.98470 0.98470
0.98810 0.98810 0.98810 0.98810 0.98810
0. 06200 0. 06200 0.06200 0.06200 0.06200
0. 06200 0. 06200 0.06200 0.06200 0.06200
0.21570 0. 21570 0.21540 0.21610 0.21670
0.21300 0. 21300 0.21280 0.21340 0.21400
PROBABI LI TYCof [KI LLODATACSET: (1654
700 1400 2100 2800
0. 20570 0. 22290 0.21100 0.19670 0.20790
0. 20590 0. 22290 0.20950 0.19870 0.21090
0. 09520 0.07480 0.03660 0.00830 0.00130
0. 11980 0. 09780 0.05830 0.00880 0.00210
0. 40580 0. 42010 0.42150  0.44040 0.44620
0. 40800 0. 40000 0.42400 0.44810 0.48380
0. 06100 0. 05280 0.03970 0.02430 0.01790
0. 05960 0. 05430 0.04000 0.02530 0.01890
0. 40580 0. 42010 0.42150 0.44040 0.44620
0. 40800 0. 42000 0.42400 0.44810 0.48380
0.11810 0. 09770 0.06100 0.02880 0.01820
0. 14550 0.12310 0.08330 0.02920 0.01920
0. 02570 0. 02060 0.01020 0.00320 0.00040
0. 01960 0. 01440 0.00870 0.00420 0.00130
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APPENDI XLUIC. I SAMPLELPOST- PROCESSI NGLREPORTSL

ThelOpur poselof [t hi sOappendi xOi st oCpr esent Dexanpl esCof [
t hedCor oner’ sCOReport OandEngagenent ORangedAnal ysi sOReport [
pr oducedlbyJanus. OOTheOCor oner’ sOReport, Odepi ct edlbel owdi n
Figurell 24, 0 di splaysOthedvictimOKkiller, Ol ocation,typel
weapon, OandOr angellf or Deachshot Ot hat Or esul t eddi nOalki | 1. OO
Thellt opOporti onOdi spl ayst heBl uelki I | st hat Osuppor t OMOEDN | [
—0OSurvivability, OandOt hellbot t onilporti onsdi spl ayst he[JRed[
kil | stk hat Osupport OMOELN [H[Let hal ity. O

(OOOCOOOOCO0O0CO0O0000000000000000000000000000000000000CORONER . SOREPORT O0OO000000000000000000000000000000000000000000000
(]

COC0OO0C0000C0000000000000000000000000RUN 001 (- (25 0of OScenar i oCNunber D10 CLAVOTON Bal k(O
(]

(OOOCOOOOCO000000000000000000000000S1 DeE: 0001 00000000000000000000RUNCNUVBER: 001 0

(]

0
DOOOGAVECOOOOOOK] LL OO < - < = < =< = - - < - VICTI M - c e mmemeaeoe [0/ KILLER = - =< -=-=--=- 0
CO00T 1 MEDOOODOMe/ Cat COOUNE T/ S DECOCONAVECCDOOOXO0000Y 0L os's DOCOUNE T/ S1DECOONAVECCOOOOXOOOO0Y OOOOCRANGELCTPRY/ WN' MR

(000: 00: 14: 52000DFOCKOO000M2 001 OO00OL AVOTOOO0106. 600116, 7 00001 000000015 02 000077 2 0000001.09. 100117, 900002, 76 000AT- 11 000000000000000

(000: 00: 17: 0200CDFOOKOOO0004 D01 OOOOLAVOTOOOM1.08. 9000114, 500001 00000001 3 02 C000BMP- 20000110, 200117, 900053, 67 000AT- 5 0000000000000000
(000: 00: 17: 55000DFOCKOO00008 001 DOOOLAVOTOOO0113. 900115, 200001 000000M19 O OO00T72 0000001 13. 900118, 900003, 69000AT- 11 000000000000000
[00: 00: 19: 44 000DFOCKOOO0003 001 OO00OL AVOTOO00108. 200115, 400001 00000003 0 02 OO00BMP- 2000001 10. 300118, 300003, 57 000AT- 5 0000000000000000
[000: 00: 20: 56 OOODFOCKOOO0009 001 OOOOLAVOTOO00115. 200115, 500001 00000021 D02 0000772 000000113, 000118, 900003, 99000AT- 11 000000000000000
(000: 00: 24: 59 DOODFOOKOOO0007 D01 OOOOLAVOTOOOM 13, 300114, 6 0000 000002 2 (2 L0007 2 000000113, 500117, 700003, 15000AT- 11 000000000000000
(000: 00: 28: 52 000DFOCKOO00006 001 OO00OLAVOTOO00111. 200113, 6 00001 00000003 2 02 OO00T7 2 0000001.09. 200115, 4000012, 75000AT- 11 000000000000000
0

0

(OOOC0OOO0000000000000000000000000000000000000000000000CORONER . SOREPORT 0000000000000000000000000000000000000000000000000
0

(COOOOOO00000C0000000000000000000000000RuN 001 - (25 00f OScenar i oCNunber C10F CLAVOTON Bal kO

(]

DOOC0DO000D00C0D000000000000000000SI DE: 0002 0000000000000000000CRUNCNUMBER: 000

(]

0
DOODGAVECOOOOOCK] LL O < - < - < < =< - = - - < - VICTI M - c e mmmmeaeoe [0/ KILLER = - =< -=-=--=- 0
O000T1 MEDOOODDOMeC/ Cat DOUNI T/ S DECOONAVECDOODOOOXOOO0CY O000L os's DOCOUNI T/ S1DECOONAVEDDDOOOX 00000V OOOOCRANGELTPRI/ WAN/ MR

[000: 00: 08: 43000DFOCKOOOOM 0 02 0000BMP- 20000112, 000118, 000001 000000008 001 OOOOLAVOTOOO01 13, 900115, 200003, 42 000ToWI0000000000000000
[00: 00: 09: 34 0OODFOCKOOOO008 D2 0000BMP- 20000113, 200118, 500001 000000008 D01 OOOOLAVOTOOOM1 13, 900115, 200003, 40 000TOWI0000000000000000
(000: 00: 11: 07 000ODFOCKOOOO009 02 0000BMP- 20000113, 600118, 500001 000000009 001 OO0OLAVOTOOO01 15. 200115, 500003, 36 000TOWIOO00000000000000
1 14 000DFOOK 0000006 002 0000772 00000011 2. 800118, 200001 000000008 001 OOOOLAVOTOOO0113. 900115, 200003, 24 D0OTOWIDOOO000000000000
: 36 DOCDF 00K 0000 4 002 0000BMP- 20000106 200119, 9 0000 DO00000M 001 D000 AVOTODO01.06. 600116, 700003, 16 J0OTOWIODO0000000000000
1 11: 44000DF 00K 0000002 002 000077 2 0000001110 500117, 200001 000000004 01 0000L AVOTOOO0108. 900114, 500003 18 0OOTowID000000000000000
(000: 00: 12: 15000DFOCKOO00004 DO2 0000T72 000000111, 200117, 300001 000000007 D01 OOOOLAVOTOO0M 13, 300114, 600003, 42 000TOWI0000000000000000
(000: 00: 12: 33 00UDFOOKOOD000 002 0000772 0000001 10. 500117, 100001 000000004 001 OO0DLAVOTOO00108. 900114, 500003, 08 0T ONID000000000000000
: 11 000DF OOK 0000005 002 000077 2 0000001110, 500117 500001 000000008 01 0000 AVOTOOO0108. 200115, 400003 13 000ToWID0O0000000000000
(000: 00: 14: 07 OOODFOCKOOO0003 002 0000T72 000000110. 600116, 8 00001 000000006 001 OOOOLAVOTOOO01 1. 200113, 600003, 34 000TOWIO000000000000000
(000: 00: 14: 13000DFOOKOO00007 OO2 0000BMP- 20000109, 400117, 8 00001 000000004 001 OOOCLAVOTOOO0108. 900114, 500003, 29 00T ONID000000000000000
(000: 00: 15: 48000DFOCKOOOOM 5 02 0000772 000000109, 000117, 6 00001 000000003 001 OO000LAVOTOOO01.08. 200115, 4000012, 34 00T OWIOO00000000000000
(000: 00: 17: 02000DFOCKOOOOM 2 002 0000BMP- 2 0000106. 400118, 900001 000000001 001 OO00OLAVOTOOO01.05. 400117, 000002, 13 000TowWI0000000000000000
1 35000DFDOKO000M 1 002 0000BMP- 20000110, 200118 100001 000000008 001 000OLAVOTOOO0108. 200115, 400003, 33 000TowWIDo0o000000000000
(000: 00: 18: 2000ODFOOKOOO0M 6 D002 000077 2 000000109, 600116, 9 00001 000000005 001 OOOCLAVOTOOO0109. 800113, 700003, 18 DOHTONID000000000000000
(000: 00: 19: 34 OODFOCKOOOOMR28 D2 0000BMP- 20000110, 200118, 100001 000000003 D001 OOOOLAVOTOOO[1.08. 200115, 400003, 33 000TOWIH000000000000000
(000: 00: 19: 4500ODFOOKOO00M 7 002 0000772 000000112, 600117, 7 00001 000000007 001 OOOCLAVOTOD0011.3. 300114, 6 00003, 21 000TONI0000000000000000
(000: 00: 19: 53 000DFOCKOOO0038 1 02 0000772 000000106, 100118, 7 00001 000000001 001 OO000LAVOTOOO01.05. 400117, 000001 83 O00TOWIOOOO000000000000
1 07 D0ODFOOK 0000 5 002 0000BMVP- 20000113, 500117, 500001 000000009 001 O000LAVOTOOO0115. 200115, 500002, 69 00OTOWIDOO0000000000000
(000: 00: 20: 3200ODFOOKOOO0MR 7 002 0000BMP- 20000106 300117, 9 0000 000000001 001 OOOCLAVOTOOO0105. 400117, 000001, 24 000TONI0000000000000000
(00: 00: 20: 54 000DFOCKOOO0M 8 002 O000T72 000000112, 700117, 800001 000000007 001 OO0OLAVOTOOO01 13, 300114, 600003, 34 00T OWIOD00000000000000
(00: 00: 21: 37 OO0ODFOCKOOOOM 3 02 O000BMP- 2 0000109. 600116, 500001 000000005 001 OO0OL AVOTOOO01.09. 800113, 7000012, 75 000TOWIHO00000000000000
: 00 O0CDFOOK 00002 1 02 00007 2 000000112, 700117, 7 00000 DO0000007 00 DOOOLAVOTODOM 13, 3000114, 600008, 25 00T owI0000000000000000
(00: 00: 24: 55000DFOCKOO00030 02 0000BMP- 20000109, 700116, 700001 000000005 001 OO0OLAVOTOOO01.09. 800113, 7000012, 93 000TOWIHOO0000000000000 |_|
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