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Navy Aegis Ballistic Missile Defense (BMD) Program

Summary

7KH $HJLV EDOOLVWLF PLVVLOH GHIHQVH %0' SURJUDP ZKLFK |
$JHQF\ 0'$ DQG WKH 1DY\ JLYHV 1DY\ $HJILV FUXLVHUV DQG GH
FRQGXFWLQJ % 0 %R SHUDDELCRD ¥ RBEHUWDKVPSWR S H\D @ R DBMHIQ G
(XURSH IURP SRWHQWLDO EDOOLVWLF PL\DQ®® @ W HANVHW®P F
3DFLODR WKH 3HUSALRYQL E¥XOUMIRRQDO GHIHQVH DJDLQVW SRWHQ\
IURP FRXQWULHV VXFEGD BDPRYW KV KRHUHKD EXGJHW VXEPLVVLRQ
RI %0OFDSDEOH 1DY\ $HJLV VKLSV LV SURMHFWHG WR LQFUHDVH I
WKH HQG RI )<

7KH $HJLV %0' SURJUDP LV IXQGHE PRIV WKENGIMWK S'$RYLGHYV
DG RIQDIO 1XQGLQUHIGRWAGIG HMREUMRSG RV'ISEX)&UHHWXHVWY D WRWDO |

PLOOLRIQ DERXWQAIROURFXUHPHQW DQG UHVHDUFK DQG GH
IRU $HILWHI%RUWY LQFOXGLQJ IXQGLQJ IRDYGER REIERBYRRLH V|
0'$ %V EXGJHW DOVR LQFOXGHV RSHUDWLRQV DQG PDLQWHQDQFH
OLO&RQ IXQGLQJ IRU WKH $HJLV %0' SURJUDP

VVXHV IRU BKHRIPWEHMYI WKH $HILV %0' SURJUDP LQFOXGH WKH IR

X ZKHWKHU WR DSSURYHOMHMHAWQ RUOQBRSURFXUHPHQW DQG
UHVHDUFK DQG GHYHORSPHQW IXQGLQJ UHTXHVWYV IRU WKH

GHOD\VGIHOWWHLQ WKH GHOLYHU\ RI QHZ DVVHWYV IRU WKH $

UHTELOXPEOVFRDISDEOH $HWHUWXKLENXPEHUV RI
%0'FDSDEOH $HJLV VKLSV

x WKH EXUGHQ WKDW %0' RSHUDWL®RQNO RBWERI SEDFYQJ RQ WI
VKLSV DQG ZKHWKHU WKHUH DUH DOWHUQDWLYH ZD\V WR S
SHUIRUPHG E\ 8 6 1DY\ $HJLV VKLSV VXFK DV HVWDEOLVKL
VLWHYV

X DO CELXHIGE HQ 2VKPRIQ GFIRHIBN U L EXXMILLARGOD BORSDELOLW L H V
DQG RSHUDWLRQV FRPSDUH WRY# BV BDWIM FIRRDDWLEXWLR Q"
FDSDELOLWLHYV DQG RSHUDWLRQV

X ZKHWKHU WR FRQYHUW WKH $HJLV WRQW@GDMRHGE W\ LQ +DZD]
$HILV %0' VLWH

X WKH SRWHQRBDLVKG Db VWKKUE HOHFWURPDJQHWLF UDLOJXQV
K\SHUYHORFLW\ SURMHFWLOHYV +93V WRHEPQQYDOEXWH LQ F
SKD¥6&' RSHUDWLRQV DQG WKH LPSDFW WKLV PLIJKW HYHQW X
XPEHUV ED8KALASG LQWHUFHIDQRBU PLVVLOHV

X WHFKQLFDO ULVN DQG WHY W KHEHEVROMIDMLRQ LVVXHYV
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Navy Aegis Ballistic Missile Defense (BMD) Program

|l ntroducti on

7KLV UHSRUW SURYLGHVY EDFNJURXQG LQIKRNPDWERQODLY @ LKV XH
PLVVLOH GHIHQVH D6 6UFRSIUDIRLBIE RXW '"E\ MQAHH 0 MVQP\H 0'$

DQG WKWKIRWHY 1DY\ $HJLV FUXLVHUV DQG GHVWUR\HUV D FDSD
RSHUDMWKUIRQVVXH IRU &RQJUHVV LV ZKHWKHU WR DSSURYH UHMEF
'"HIHQVH '2' DFTXLVLWLRQ VWGD@HOHYHOQ GRIURERVEHI UX 60" ¢
&RQIJWHEMFLVLRQV RQ WKH $HJLV %0' SURJUDP FRXOG VLJQLILFI
FDSDELOLWLHYV DQG IXQGLQJUHOIXW Ui 6 P H@DEKW WDLL® OV E B \2460 '

JRU DQ RY HKN VWZURMMJILF DQG EKIGHKKW SW\ER QWHBWRIUDP PD\ |
FRQVLGH&IBG5/SRIUW DY\ )RUFH 6WUXFWXUH DQG 6KLSEXLOGLQ.
%DFNJURXQG DQG ,VVE\HNRIRUOGRD 5RHKVW H

Background

Aegi s Ships

$OOWKWHHHIEMWYFUXLVHUY DQG GHVWUR\HUV DUH FDOOHG $HJLV V
ZLWHKH $HJIJLV VKLS?FR@ EDWNIVWWPAG FROOHFWLRQ RI VHQVRUV
GLVSOD\V ZHDSRQ ODXQFKHUV DQG ZHDSWRRNW G AHHEQ IGRRUGWAKIHK V7
7KH HIFHSWLRQW BMKHJ MK B XIFYYD @WF 9DV GHVWUR\HUV ZKLFK Dl
EHORKH $HAVWHP ZDV RULJLQDOO\ GKYHPRSHGQGJILWVKWXWH D J DML QR/ WA
DLUFUDVWLOD QWALVH PLVVLOHWKEGERODWYV DXQUEGDWXEVXUIDFH WKUHEL
ZDV ILUVW GHSOR\HG E\ WWOH/ IR BFCQD@VHG PDQG WLPHW VLQFH 7KH
$HILV VKLSMERGGKGRJIPO&VYV FUXLVHNVUNH G S FOBNVNIK %
GHVWUR\HUV

Ticonderdf)a (CICxss Aegis Cruisers

$ WRWDO RV &*®¥* WKURJHIKH SURFXUHG IRU WKH 1DY\ EHWZHHQ

) < WKH VKLSVY HQWHUHG VHUYLFH EHWZHHQLQ WXGIGFODV YK I8
WKURXJKKLFK ZHUH E XL GF\W QX R DDOQ VADRIADG\B D B@ HIUHHY BI BWN G

E\ WKH 1DY\ WR EH WRR H[SHQVLRMHGRI PRB WHOQYHFBQ® ZHUH Ut

OHDYLQJ VKLSV LQ RSHUDWLRQ &*V  WKURXJK

Arl eigh Bubkp CD®OSs Aedi s Destroyers

$ WRWDO RIV ZHUH SURFXUHG IRU WKH 1DY\ EHWZHHQ )< DQG
HQWHUHG VHUYLFHHYHQW HHB®EGRMKIH7 KH LUV UWNHMAG DV

JOLJKW , ,V7KH QH[W VKLSV NQRZQ\WW RFRIKIR UBIH VRPH GH
FKDQJHV LQFOXGLQJ WKH DGGLWLRQ RI D KHOLFRSWHU KDQJDU

1R "'* V ZHUH SURFXU}MKG LQ7)KH 1DY\ GXULQJ WKLV SHULRG LQV\
WRKHKDERRHQW  =RXPHEOGOW '"'* FODVV GAMWUR\HGWHVLIQ GRHYV

1 For more on the DD&1 program, seERS Report RL3210Navy DDG51 and DDG1000 Destroyer Programs:
Background and Issues for Congrelsg Ronald O'Rourke
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QRWWKK/HH $HILY QGRWHRRW LQFOXGH D FDSDELOLWIDRU FRQGXFV
SODQV GR QRW FDMX® N URHRHE W\R PD NH WIS E4DH

BURFXUHPHQW RIHVXPHG LQ )< IROORZLQJ=XPREOMN\PHQW RI
GHVWUSRMWD\O'RI VKDYH EHRBPDXWAIRE WKURXJIK '"'* V

SURFXUHG LQ )< DQG VXEVHTXHIDHZ WDUML R Q HR BMILKI XLOW V
FDOOHG WKH )OLJKW ,,, YHUW.R@® EHKH TOLSS\E G IUY\WADVOLERHZ W K H
$LU DQG OLVVLOH 'HIH@VUHWSKHGIBRIG\BKBW LV PRUH FDSDEOH WKDQ
UDGDU LQVWDOOHG RQ DOO SUHYLRXV $HJLV FUXLVHUV DQG GH\

Aegi s Shll pedi Na®ai es

6DOHV RI WKH $HJLV V\VWHPQWRKHOODWGE FRXQWOOHMEHRXQW UL
RSHUDWH DUH EXLOGLQJ RUWDULISSBG YELSY W@AFOXOG -DISDLY 6
$XVWUDOLD 6SDFLO@®RVIVQRIMKBSEBIKLSSHG MKW S M@\

FDSDEOMG -DSDQDNHDRO ONRI MKHPEBH' L Q F RAHL ©HHVEMLIE\E HG
VKLSY RSHUDWHG E\DBGRLXDN K6 SRWU A D D HBULRRED OYPWS$D E O H

Aegi s BMD* System

$HILV VKLSV DUH JLYHQ D FDSDELOLW)\ IRU FREOGCRBWVY.QUR% 0" RS}
WKH $HILW VWR/PRSEKRVHUYV DQG VRIWZDUH DQG E\ DUPLQJ WKH VKL
PLVVLOMHWY,IQFH $HJLV VKLSV FDQ EHFPBOGEIQH & KALFS\E HFRB8H '9% 0"

SURFXUHG LQ )< DQG VEH MPKILXONY W BHRDW KWK W Do 0" FDSDELOLW

Ver siacmnds Capadfi |l Adgies BMD System

YZ>Y'2Z

7KH $HJLV %0' VA\VWHP H[LVWV LFNURGERAB GIHHBB RHOWS P HQMW HG |
DQG GHSOROBHOWHQGLQJ OHWKINOQR D K G SD E XM WWMIH) QBRWOQ AL WH G
WRVKH ; YDULDQW YW IKIAG W YWKHDPW LD QW SWEBSDELOLW\
8SJUDGH WWHKHDQWDhQGDMEH, YDUIZBRWoO0' VIVWHP YDULDQWYV FRU
ZLWK FHUWDLQ YHUWIR @YV LRH WEBDVRIOHLIQMH¥O $HILYV VI\VWHP ZKL
QXPEHULQY KMVRMVEHPABQWDULDQWY LQ DGGLWLRPBRWR EHLQJ DEO
FKDOOPBQIWFHQDULRVHIXYS3IHEG VKLSY D FDSDELOLW\ WR VLPXO
ERWR' RSHQDWUDLQVW E DO O®IQBWU FZP B Y UBSHNYUDMER QV U
GHIHQVH R ®HDDOQAMW V. UV K IDIS W IDXQLG/)HD ISV FOYH\G HYV D

*RYHUQPHQW $FFRXQWDELOLW\ 2IILFH *$2KH QBZBHW RI WKH FDS
YwuLbDQWY DQG WKHLU FRUUHODWLRQ WR $HJLV VA\VWHP EDVHOL(

7KHHJILV %0' VIVWHP ZDV RULJLQDOO\ GHVLURGEHSERL®O UYWL VR
PLVWV.OPHDQLQRHKRIIFPMG LQWHDOBIG IEDOWLVWLE PLVVLOHV 65%0
DQG ,5%0V UHVSHFWLYHO\ ,Q DGGLWLRQ UDR LMW ¥FOGDEWOEW\
PLVVLOHVY GHWHFWLRQ DQG WUDFNLQJ MDD BRROLA K AWEHG SD WV K

2 For more on the DD@000 program, seBRS Report RL3210Navy DDG51 and DDG1000 Destroyer Programs:
Background and Issues for Congrelsg Ronald O'Rourke

3 The Norwegian ships are somewhat smaller than the other Aegis ships, and consequently carry-sizedugrsibn
of theAegis system that includes a smaller, {pesverful version of the SP-Y radar.

4 Unless stated otherwise, information in this section is taken from MDA briefings on the Aegis BMD program given to
&56 DQG &%2 DQDO\WWYV RQ WK Heér'Met JubmissiddQ G SULRU

Congressional Research Service 2
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WR RWKHU 8 6 %0' VI\VWHPV WKDW DUH GHVLJQHG WR LQWHUFHS:®
, &% 0V ZKLFK PLIKW VXSSRUW LQWHUFHSWYV RI ,&%0V WKDW DU
VA\VWHPV

Figure 1. GAO Summary of Capabilities of Aegis BMD System Variants

Table 5: Aegis Ballistic Missile Defense (BMD) spirals with associated Aegis Weapons System Baselines and capabilities.
Associated
integrated Aegis
Weapon System
Aegis BMD spirals  Baselines (BL) Key Ballistic Missile Defense Capabilities Delivery date
BMD 5.0 Capability BL 8.C1 = Addition of Standard Missile-3 (SM-3) Bleck [B Threat Upgrade 2015
Upgrade (CU) interceptor
»  Launch on Remote®
» Improved discrimination wusing infrared and radio wave data
+  Capability against more advanced threats
*  Ship battle group defense capability using Standard Missile (SM-
&) Dual |
BL 5.B1 »  BMD 5.0 CU capabilities for Aegis Ashore in Romania without 2015
Standard Missile (SM-8) Dual |
BMD 5.1 BL 8.C2 =« Addition of SM-3 Block [1A 2019
« Engage on Remote®
= Ship battle group defense capability using Standard Missile (SM-
&) Dual Il
BL 2.B2 « BMD 5.1 capabilities for Aegis Ashore in Romania and Poland 2019
BMD 4.1 BL54 »  Similar capabilities to BMD 5.0 CU capabilities, installed on 2020
legacy hardware
BMD 4.2 BL5.X +  Aegis SPY-1 radar refurbishment for improved tracking capability 2023
BMD 8.0 BL 10.0 +  Mew SPY-0 radar with increased radar capacity and 2023
discrimination
= Performance against additional threats and larger raids
= Improved missile communications
Source: GAD analysis of MO, data | GACH13-387
“Launch on Remote allows Aegis BMD to launch its interceptor on tracks provided by off boand
sensor before its own radar acquires the threat, but the intercept itself is executed based on onboand
the Aegis SPY-1 radar.
ESM-E Dual | and SM-E Dual |1 allow ship to defend itself and other nearby ships in a battle group.
SM-G Cueal | and Il baselines are not included in the Ballistic Missie Defense Accountability Report
and thus fall outside the scope of this review.
“Engage on Remote increases the area defended by the BMD'S, by allowing Asgis BMD to intercept 3
tweat before it is visible to its own radar, based entirely on fracks from a fonaard-based sensor.

Source: Government Accountability Officdlissile Defense[:] Delivery Delays Provide Opportunity for Increased
Testing to Better Understand CapaBilN®-19-387, June 201Jable 5 on p. 31.

“eZ—e'Sele™>1 —eZ>EZ™e —e] e

'LWK WKH DGYHQW RI WK HQ$IZJ6® ORF NV \\WMHPVHUFHSWRU ZKLFK
IXUWKHU LQ WKH QH[W VHFWLRQ '2' LV HYDOXDWLQJ WKH SRWH
LQWHUFHSW FHWNLRIQQ V&KRRDY< 6HFLDW IQR/GIDIXWHKRUBE]BWLRQ $FW

3/ RI '"HFHPEHU HG 'GLUMARRQ\NG XFW D WHVW WR HYDOXDW
GHPRQVWUDWH LI WHFKQRORJLFDOO\ IHDVLEOH WKH FDSDELOL
PLVVLOH WKUHDW XVLQJ WKH VWDQGDU @ PWML@HDUEORFN ,,$ P
PLVVLOH UHHKZA H H SVRUHWI R/OVDRAZHL D J

The SM3 BIk IlA interceptor is intended as part of the regional missile defense
DUFKLWHFWXUH EXW DOVR KDV WKH SRWHQWLDO WR SURYLGH DQ
[groundbased interceptors] for added protentiagainst ICBM threats to the homeland.

This interceptor has the potential to offer an additional defensive capability to ease the

Congressional Research Service 3
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$ 0D

$ 0D

burden on the GBI system and provide continuing protection for the U.S. homeland against
HYROYLQJ URJX&hg¥ iésig\capellitek Q J

Congress has directed DoD to examine the feasibility of the33Ik IIA against an
ICBM-class target. MDA will test this SN Blk IIA capability in 2020. Due to the
mobility of seabased assets, this new underlay capability will bgedliin a crisis or
conflict to further thicken defensive capabilities for the U.S. homeland.-basdd sites
in the United States with this SBIBIk IIA missile could also be pursuéd.

UFK SUHVWKHISROWGRZWQ WHYV

The Pentagon pl@V D -dDHtUNMQG” WHVW RI DQ XQSUHFHGHQWHG ZHDSRQV
intercept and destroy an enemy Intercontinental Ballistic Miskd8M "2 from a Navy
ship at sea using a Standard MissiIBlock IIA.

The concept, as articulated by Pentagon officBRIQ G FLWHG EULHIO\ LQ WKLV \HDUVT
30LVVLOH '"HIHQVH 5HYLHZ =~ ZRXOG ,EH WR 33X BQODGY D Q BHIV &A@ VW
existing GrouneBased Interceptors (GBI), adding new dimensions to the current US

PLVVLOH GHIHQVH SRVWXUH «

The testing, Pentagoaofficials tell Warrior, is slated for as soon as next year. The
effectiveness and promise of the Raythéoit SM-3 IIA shown in recent testing have

inspired Pentagon weapons developers to envision an even broader role for the weapon.
7KH PLVVLOSURYH®RRXW ~ 86 ZHDSRQV GHYHORSHUV VD\«

37 KH -8 OA was not designed to take out ICBMs, but is showing great promise. This
would be in the upper range of its capabi#itt R ZH DUH JRLQJ WR WU\ ~ WKH 3HQWDJR(
told Warrior«

TheSM ,,$TV ¥igeHspaded and sensor technology, the thinking suggests, will enable
it to collide with and destroy enemy ICBMs toward the beginning or end of their flight
WKURXJK VSDFH ZKHUH WKH\ DUH FORVHU WR WKH ERXQGDU\ RI W

37 KH -8 0A would not be able to hit an ICBM at a high altitude, but it can go outside
WKH HDUWKfY DWPRVSKHUH ~ WKH 3HQWDJRQ RIILFLDO VDLG 3<F
SRVVLEOH EHFDXVH B QXNH FRXOG JR RII ~

UFK SUHVWKHSROWGRZWQ WHYV

[MDA] 'LUHFWRU /W *HQ 6DP *UHDYHV VDLG 0'$ 3LV HYDOXDWLQJ W
of the capability of the SM8 Block IIA missile, currently under development, against an
ICBM-FODVV WDUJHW ~

3,1 SURYHQ WR EH HIIHFWLYH DJDLQ ValayerQf peotédionWKLV PLVVLOH F
augmenting the currently deployed GNiiboundbased missile defens8]\VWHP ~ *UHDYHV

said in written testimony submitted March 22 to the Senate Armed Services strategic forces

subcommittee. [Greaves] said MDA will conduct a demeatistn of the SM3 Block [IA

against an ICBMike target by thee® RI 7

5 Department of Defens#jissile Defense Review20 UHOHDVHG -DQXDU\ S 'DYLG $[H 37KH
1DY\TV 1HZ OLVVLOH 'HIHNatbHal, INteRstaDu@ry, &7 HD19.

6. ULV 2VERUQ 386 OLVVLOH 'HIHQVH %UHDNWKUR X Warridr M¥versMarca ¥8WR 'HVWUR\ (!

20109.

7.-DVRQ 6KHUPDQ 30'$ ([SORUL®DRRM H,GV$L D 0 QR/IVIfidid¥h6 NawMadich 16,
2018.See alse DVRQ 6KHUPRRDBWY 1HZ 7THFKQLFDO &RXUVH DQG 7Hsid& IRUW $HJILV +

Defense

$SULO S5HEHFFDK / +HLQULPKOREMNW$\& D IQH+RBANGEEr 680% 0 ~

DefenseSeptember 6, 2019.
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$Q $SULO SUHVV UHSRUW VWDWHYV

A top Defense Department officiah TuesdayApril 21] said the department expects to
conduct a Standard Missie (SM-3) Block IIA flight test against an intercontinental
ballistic missile (ICBMjrepresentative threat this summer

37R IXUWKHU PLWLIJDWH WKH ULVN LQ WKH LQWHULP SHULRG ZHfL
a test of the SMB Block IIA missile against a North Koreaepresentative ICBM

WKUHDW«DQG ZHYfOO EH GRLQJ WKDW SUREDEO\ LQ WKH VXPPHU
Secretary of Defense for Nuclear and Missile Defense Policy Robert Soofer said during a

Hudson Institute video eveft.

Aegi s BMD I nterceptor Missiles

7TKPOO'" LQWHUFHSWRU PLVVLOHV XVHG E\ $HBIOV WKKEHV6DUH WKH ¢
%ORFN ,9 DQG WKH 60

YIeE " 2>@ZIAZ>EZ ™"

7KH 60LV GHVLJQHG WR LQWHUFHSW EDOOLVWRWPRVSKBHNFDERY
LQWHUFHBIWGFREUWKIHSKDVH RI DQ WQBRYKEW O OV \LW BKHI WL'S B HGHZ L
WRLEOUKHDG FDOYHKG MOMRWHWLEHVLIQHG WRN HDWKIRD® EDOO
E\ FROOLGLOQY ZRWKLDW\ SODQV FDOO |RAD SICHEDGL @ B W\QIFRIGID R QN
60 LQ FRPLQJ \HDUV 7KH FXUUH QXWORH NV, SR G DI Q% G DW KIHW6R
EH VXSSOHPHQWHG LQ FROREGMN \HPUV E\ 60

&RPSDUHG WR WKH %ORFN ,$ YHUVLRQ WK H ReDRUB NWB YHUVLRQ
VHHNHU DQ DGYDQFHG VLJQDO SURFHVVRU DQG DQ LPSURYHG |
LWV FRXUVHW R R\PISH @HQ®6F X H, %V KR DK HOD LQBK.DPHWHU ERRVWHU
VWDWH WKHEKBWW R FKHV LQ GLBPHMPDL BRRPIIMMKH % ORFN
,,$ YHUWDDRQ QFK GLDPHWHU DORQJ LWV HQWLUH OHQJWK 7KH L
LQFKHV SURYLGHYV PRUHSHRRRWRWL QR RMNKHWOIRERX U R KWV LR Q
YHORFLW\ DH®RERWR YHDFKHG DW WKH WLPW R\DEMHBWRBXOVLRQ
WKDQ WKDW RD @B HY BolD\RIBRNQZ$ O O ®LVD B HOWHIU HNL QHWLF ZDUKHDG
8QLWHG 6WDWHY DQG -DSDQ KDYH FRRSHUDWHGNQ,$HYHORSLQ.
YHUVLRQ ZLWK -DSDQ IXQGLQJ BD$VADQEK.FDQW VXWDHMV RU HS IR \M |
VWDWHG

Raytheon and the Missile Defense Agency are exploring options to extend the range of the
Standard Missile& Block IB2 pushing the ballistic missilénterceptor to dramatically
expand a defended area by allowing the weapon to communicate wlitbawtf radars a

8 5LFK $ESR\YNA ICBM Test Expectedhis Summer ‘Defense DailyApril 22, 2020.

9 The cooperative research effort has been carriednalgriaU.S -Japarmemorandum of agreement signed in 1999
Theeffort has focused on risk reduction for four parts of the missile: the sensor, an adkiaetiedvarhead, the
secondstage propulsion, and a lightweight nose cdie Block IIA development effort includes the development of a
missile, called the Block Il, as a stepping stone to the Block IIA. As a result, the Block IIA developmeritasffort
sometimedeencalled the Block II/lIA development effort. The Block Il missile is not planned as a fielded capability.

MDA and Navy plans at one point called for the -SNBlock I1A to be succeeded by a still more capable interceptor

called the SM3 BlocklIB. The effort to develop that missile, however, was ended, and MDA reportedly is not

pursuing any followon capabilities to the SM % ORFN ,,$ 6HH IRU H[DPSOH -XVWLQ 'RXEOHGD\ 3
Agency Not Pursuing Follov®n to SM3 Block 1A IntercepW Rikside the NavyOctober 24, 2016.)

Congressional Research Service 5
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move that would require enhancing one of the Aegis ballistic missile defense system's
newest features: Engage-Remotex .

MDA Director Vice Adm. Jon Hill told Congress earlier this month that the new Enrgage
ornrRemote capability provided& severfold increase in missile defense coverage when
comparedR DQ DXWRQRPRXV¥$HJLY SODWIRUP ~

X1S—ell Z>—"—Sel —eZ>EZ™e "5

7KH 60%ORFNGHVLMQHG WR LQWHUFHSW EDOOLVWLF PLVVLOHV L
DWPRVSKHULF LQWHUFHSW GXULQJ WKH WWHUPLIEXMNW SKDWH RI C
HTXLSSHG ZLWK D EODV W7 KJHD HRP HQWIEW LIRDYHE Q VEND BRI 60

Rl )HEUXDPPUADV FUHDWHG E\ PRWBKDWQJIHAODH RULIJLQDOO\ EXLOW W
DLUFUDIW DQG $6&0V $ WRMAD @ \R IZH UsH) PR @LZBDINUB DWHEG L Q

%0' IOLIJKW WHVWYV

0'$ DQAHWRY\ DUH QRZ SURDPIDIE Q B LEWEDRAHHDIVFGRRY SKHU L F
LOQWHUFHSW %0' LQWHUFHBWRGHEBDYHB RIQV WIKAHHG6 OVBHUV XFFHV VF
GHIHQVH PLVVLQOM DFREOMEBLOLW\ PLVVLOH WKDW FDQ EH XVHG IF
FRXQWHULQJ OQOWKRESDRWXDY®EB PLVVLOHV R$ POODOLVWLF PLVVLOH
SUHVV WMBWUHW WKH IROORZLQJ

The Defense Department has launched a prototype project that aims to dramatically
increase the speed and range of the NBESyandard Missilé by alding a larger rocket
motor to the shigaunched weapon, a move that aims to improve both the offensive and
defensive reach of the Raythebuilt system.

On Jan. 17, the Navy approved plans to develop a Dual Thrust Rocket Motor with a 21
inch diameter fothe SM6, which is currently fielded with a 13iBch propulsion package.

The new rocket motor would sit atop the currendrzh booster, producing a new variant

of the missile: the SM Block IB?

Aegi s Ashore Sites i n Romania and Pol ¢

2Q 6HSWHPEHUNKH 2EDPD $GPLQLVWUDWLRQ NGQREKQBEG D QHZ
RSHURZADIOROHG WKH 3KDVHG $GDBRH YIHUYS\SDBBPKFBHSLRQ RI WKH
(XURSH DQG LV FDGRBGHEKH DSWR.HBEIRS SIFADFEV LA X

%0' FDSDEOH $H DLUDBKESY UD G D D QEZRXULR/S$IV K R QH5 R PV B \/ D

DQG 3RV GEIHQG (XURSH DJDLQVWURPORRXYQWA B LMW VXEG K DAK YWD

3KDVH , Rl (3$$ LQYROYHG GHSOR\LQH NGB DWOL @ K X SR DH) & \ DVE I
HQG RI 3KDVH ,, LQYROYHG HVWDEOLVKLQJ W,BH $HJILV $VKRI
LQWHUFHSWRKDPMH) LQYROYHV HVWDEOLVKLQJ WKH $HJLV $VKR
,,$ LQWH UFKHHS RRRBWO HW LR @ RIl FRKHY BRIXEFQ/G R/ LEAH RODY EHHQ GHO
\HDUV WRXHFWQVW ERRWLRDFWRU S HU(IRUKHD DV i \LK/E/Q WK HW H

0 _DVRQ 6K AfteAMD®@ Démonstrates 7kcrease iDefendedArea, RaytheoRitching EOR forOlder SM
3s ’Inside DefenseMarch 31, 2020.

1-DVRQ 6KHUPDQ 31DY\ /RRNLQJ WR -, QZAUMK YBHUS Bl Q J HREBHRHHN KaRIMB O
23, 2018.

12The Aegis Ashore site in Romania was operationally certified on May 12, 261d.H 3$HJLYV $VKRUH OLVVLOH 'HIH
SysteraRomania Opeationally Certified Navy News Service 0 D \ 6DP /D*URQH 3$HJILV $VKRUH 6LW
5RPDQLD '"HFODUHQGSRINevsMaY LRZDIBQ -~

B¥6HH IRU H[DPSOH 5LFK $ERWW 3'HOD\HG 3RODQ G Oefedde\DafiyFtiRusyH 6 LWH 1HHGV
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(33 LM@ROXGH D VWUXFWXUH KRXVLQJ DQ $HJLV VI\VWHP VLPLO
DQG60 P @HD\KQFKHGBIRRPWMDEOH 9HUWLFDO /DXQFK 6\WWHP 9/
9/6 WKDW LV 1LY \WSHHO D & KIS V

$OWKRXIRDB@OEOH $HJIJLV VKLSV ZHUH GHSOR\HG WR (XURSHDQ Z
%0'FDSDEOH $HJLV VKLS R(IXIURIDHDXD BBIWERWDBDWIFDUW RI WKH (3
KRPH SRUW RI 1RUIRON 9% RQ ODUFK IRU D GHSOR\PHQW
VHYHUD® PRQWKV

Numbers oedapBavwd e Aegi s Shiop

8QGHU WKH )< EXGJIJHW VXEPLVAVLRMDMAKSH QIX\P /KU SRV 1200
SURMHFWHG WR LQFUHDVH IURP DW WKH HIQH SRUWLRQVRI WERW
IRUFH HTXLSSHG ZLWK HGGHFUIHDID 6 WAK M DQUXDEHUVHINKLSSHG ZLW
YDULDIRQWVUHDVLQJ

BMDCapabetgi stbhefer wddodnepor he@&pain

2Q 2ZFWREHU WKH 8QLWHG 6WDWHV 6SDLQ DQG 1%$72 MRLC
(3% IRXU P&0SDEE® H1 DPHIGWHVWUEZRAH WR E HKIRRRHZDRIWGWHG L H
EDVH®WKBWDYDB® WD @H3BW IRXU VKLSV ZHUH WUDQVIHUUHG WR 5
) < ¥7KH\ DUH UHSRUWHGO\ VFKHGXOHG WR UHWXUQ WR WKH 8
QHZ VHW RI FRSDE(MH 8 6 1DY\ $HILV GHFUWYRWMHUMLQOV KDYH
VDLGWAKKBWUEIRWG VKLSV PHY O RYUBHINYHBIOFH LQ WKH OHGLWHUL
IRU SHUIRUPLQJ %BWXMHW URRL/WUDRIB/MHQW WR ZKDW FRXOG EH SUR
%0'FDSDEOH $HJLV VKLSV WKDW DUH KKEHRSMRIPHIEEG RWQYLWEKH 8 6
DUUDQJHPHQW WKXV HIIHBWL YIHZQ 'URHDCEHDEWHHYV $BIHE RXW KMLFV IR U
SHUIRUPLQJ %0' SDWUROV RU RWKHU PLVVLRQV HOVHZKHUH

-HQ -XGVRQ 333RODQGTV $HJLV $VKRUH 'HOD\HG W PefenseNeWsK 1HZ :D\ )RU
JHEUXDU\ OHJDQ (FNVWHLQ 30'$ $UP\ :LWKKROGLQJ 3D\ DV $HJLV $VKRU
'U D JVUSNI NewsMarch 12, 2020.

Y“FoU DGGLWLRQDO GLVFXVVLRQ RI WKH $HJLV $VKRUH VL VBased Misdild (GZDUG /XQ(
'"HIHQVH 6\VWHP W R NatiodRalD¢fegeSepteiet2016.

5 DUHQ 3DUULVK 30LOHVWRQH QHDUV IMgriiax BREHMDEIs Servidarcnt2, 200HQVH 30DQ -
(http://archive.defense.gméwshewsarticle.aspx@=62997 8QWLWOHG 3(\H 2Q 7 KNMavy@eéWdW ™ QHZV LWHP
Service March 7, 2011 (acssed online dtttp://www.navy.miliew_single.asp@=98184 3:DUVKLS :LWK 5DGDU
*RLQJ 7R O0HG L WashirigtorPdd QDU FK %URFN 9HUJDNLV 386 :DUVKLS '"HSOR\V
to Protect Europe Form Ballistic MissilgSanadian PressMarch 7, 2011.

B3$QQRXQFHPHQW RQ PLVVLOH GHIHQFH FRRSHUDWLRQ E\ 1$ih& 6HFUHWDU\ *HQC
Minister of Spain, Jose Luis Rodriguez Zapatero and US Defense Secret&y Bdd Q BatoeéiDs, 201 laccessed

October 6, 2011, dtttp://www.nato.intpsen/SID-107ADES5FF83A6B8hatolivebpinions_78838.htnSee also

SECDEFANnnounces Stationing of Aegis Ships at Rota, SpailDFFHVVHG 2 FW Rti:Hivw.navy.mil/D W
searchdisplay.asp&tory_id=63109

Rota is on the southwestern Atlantic coasBpéin, a few miles northwest of Cadiz, and about 65 miles northwest of

the Strait of Gibraltar leading into the Mediterranean. U.S. Navy ships have been homeported at Rota at various points

in the past, most recently (prior to the current arrangemett®78.(6 RXUFH 6DP )HOOPDQ -38 6 7R %DVH $QV
OLVVLOH 6KLSV LQ 6SDLQ ~ '"HIHQVH 1HZV 2FWREHU

17The four ships are the destroy&sss(DDG-71) andDonald CookDDG-75), which moved to Rota in FY2014, and
the destroyer€arney(DDG-64) andPorter (DDG-78), which moved to Rota in FY2015.

®¥6HH IRU H[DPSOH 6DP /D*URQH 31DY\ WR 6WDWLRQ $USMIDNeWsBUGe :DUVKLSV +H(
5LFK $ERWW 31DY\ &\FOLQJ )RXU 1HZ OLVDdiendé DallyslegVV R0I.VWUR\HUV 7R 6

Congressional Research Service 7



Navy Aegis Ballistic Missile Defense (BMD) Program

,QHEUXDUODDRIK ‘2" RIILFLDOV WHVWLILHG WKDW '2'" LV FRQVL
KRPHSRUWLQJ D Q%D GFREOL\DEERMIDVOGMXYRVUR\HUV DW 5RWD ZKLFK ZR
WRWDO RI VKLBNVYDWRIWKHDQAWHKDYH WHVWLIEPHG WKDW WKH\ VXS

Aegi s BeMbDel opment PhFl ogbphVeand

7KH $HJILV %0' GHYHORSPHQW HIIRUW LKDRO KS-HWEFUSEHIG/ DAD' 10L

IROORZLQJ D GHYHORSPHQW SKLORVRSK\ OR GIXK®GGDZQ UKW NV |

WHVW D OLWWHBEQD®DWXDWOBWYHORSPHQW LV GRQH LQ PDQDJH

YDOLGDWHG EHIRUH PRYLRU FDQVW R B\E BV QB WI © WIHKS\F AWV HV W V
VHESSHQGL[ $

All i ed Participation and I nterest in /

Jap?@an

-DSDQ LV PRGQ | VILHHRIIL Y W\H WWRUIRQR BMGIHY %O'SDELOLW\ $V RI
$XIXVW IRXU RI WKH VL[ VKLSV DEG6RDSB G G\OKI® H & HQORPRRE]
ILIWK E\ ODUFK RU SHUWKDSVYRWYRHPEHW WKDODWBEQW QQRXQFHG
SURFXUH WZR DGGLWLRQDO $HJLV GHVWUR\HUV DOGWTXLS WKH
ZKLFK ZLOO SURGXFHVBIQI RIYHHQ WIX BDSHMBE®D S HJI L YKE HVIRJR\H U V
DGGLWLRIYBIOHYKHBWHG WR HQWHU VHUYLFHFIDEDEOBQEHJILY -DSD
VKLSY KDYH SDUWLFLSDWHG LQ VRPH RI WKH IOLJKW WHVWV RI
LQWHUFHDERUL ¥SISHQGL[ $

-DSBRRSHH®DWK WKH 8QLWHG 6WDWHV%ROR BM Y HOFRSBHOW WKH 60
GHYHORSHG FHUWDLQ WHFKQRORJLHYV IRU WKH PLVVLOH DQG SI
WHFKQRORIXHVQJ WKEHMMHNWYROPIHQW FRVWYW IRO\WKH 8QLWHG 6W
SUHVV UHSR 8&WHVBNO WHAMGWEBWQ DUH ORRNU® Q MRDWR RQWID GDHIY
WHFKQRORJ\ WKDW ZRXOG XVH -DSDQHVH VHPUERQ GJOFRWRUR/I WR
WKH $HJLV PLVVLOHY GHIHQVH V\VWHP

-DSRDEOQPER S URE & URHSMHZARD $/HHI L W SV W R BUWBHAS R IAWMHHG @R E H
ORFDWHG DWHUIHRXQHG)BRHEGH *6') IDFLOLWLHV LQ $NLWD 3UHIHFV

¥Y6HH IRU H[DPSOH 3DXO OF&OHDU\ 3(8&20 &DOOV BRakingDRfeAfeUH 6KLSV )RU 6S|
JHEUXD U\ 'DYLG % /DUWHU 33XVK WR %DVH 6L[ 86 1DY\ '"HVWUR\HUV LQ
Defense NewdMarch 3, 2020.

20SeH IRU H[DPSOH 'DYLG % /DUWHU 37KH 86 1DY\TV 7RS 2IILFHU '"HFODUHYV 6X¢
Defense Newdarch 5, 2020.

226HH IRU HBPPREO MWL 3% XLOG D /LWWOH, USN Wod)Mardlv18,Q010, Abdedsed D /RW
September 11, 2013, http://blog.usni.ord?01003/15/aegisbmd-build-alittle-testa-little-learnalot DQG 3$HJILV

Ballistic Missile Defense, &gis Balistic Missile Defense Overviefor the George C. Marshall InstitytfRADM Alan

B. Hicks, USN Aegis % 0' SURJUDP 'LUHFWRU $XJXVW Some/cbduGhtilosophidsa HQWLWOHG 3
Nutshell (1 of2) " DFFHVVHG 6HSW HREMWw.marshall.oripti¥materials? 43.pdf

22 For a research paper providing additional background informatiorJd@in cooperation in ballistic missile
GHIHQVH VHH 5DR&BQ ®RYVIVE8H 'HIHQVH &RRSHUDWLRQ ,QFUHDVLQJ 6HFXULW\
Action Forum, December 2, 2015.

BZ5LFKDUG $ERWW 3-DSDQ 30DQV 7R ([SDQG 0LV VL ObkfehseHDAilyAlIgBstV WHPYV |, QF O XC
21, 2017: 7.

24 Nikkei staff wLWHUV 386 7DSV -DSDQ 5DGDU 7HFK WIRKkk& Xda0 Revdepdiy 6,0H '"HIHQVH 5DC
2018.
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<DPDJXFKIWXWHI KD ZHVWHUQ -DSDQ DQG ZRXOG EH RSHUDWHG |
DUPI7KH WZR V\VWHPNUMHEBRRUMHS®ON @ ZL W KPD @H 2U DRANK IFB G O H (
WKH /RQJ 5DQJH 'LVFULPLQDWLRQ 5DGDBDGGH56 BDWWKDWRKDQ W
LV EHLQJ LQVWDOOHG RQ 8VWDQAGWHORUMMGO\V'ZLOO JR LQWR RS

262Q -XQH KRZHYHU -DSDQ DQQRXQFHG WKDW LW KDG
$HJILV $VKRUH LQLWLDWLYH GXH WR/FRQW YRREWRE DB GYW H ¥ KKILY
H[SUHVVHG GRXEW WKDW WKH2BIFRQW ZLOO HLlYWM Z EW WHYRKPWE G
S8QLWHG 6WDWHWYHHND® NYSWR DGGUHVYV WKH WHFKQLFDO LVVXHV
SRWHQWLDO SDWKVJIRDEDETOIRUBPREGVPLNYVEQH GHIHQVH FDSDEL

South Korea

$Q 2ZFWREHU VSNIHVMNR/H WOERRAWK . RUHDQ PLOLWDU\N KDV GHFL
EDVHG BQWHUFHSWRUV WR WKZDUW SRWHQWLDO EDOOLVWLF PL
FRPPDQGHU RI WKH -RLQW &KLHIV RI 6WDIl UHYHDOHG 2FW

Ot her Countries

2WKHU FRXQW WLH\VZ WRBVERWHQWLDO XWDLYDIOHo O KRISH WEW BBV LV
VIVWHP RU VRPH RWKHU V\\L\QIFP RS GN WHEHEE . R D QGRHPVEAN RH 1HWKH L
6SDLQ *HUPDQ\ 'HQPDUN BRXWKX \IRQKHBON.BW @ EDLRSHUDWH DUH
EXLOGLQJ RU DUH SODQQLQJ WR EXLOG $HJLV VKLSV 7KH RWKH
ZLWK GLIIHUHQW FRPEDW V\VW HPR/QW/KD &XRMOLQKDW R SR W R HULIDVOL

FY2DBFY2OMDAPr ocur ementFumdi Mgk D

7KH $HJLV %0' SURJUDP LV IXQGHME RPRINND MKENEW S'$RYLGHYV
DGGLWLRQD @ 0XQQDW HREDE D\RKUIRZY )<  0'$ SURFXUHPHQW
DQG UHVHDUFK DQG GHYHORSMHIRBWYBBUBOK DRAUGSEHIYWH QRSP HQW
IXQGLQJ IREDWKIHE GDQEQGLQJ IRU $HILSVIVG EXRBUHW IDVOWWR LQFOXG
DGGLWLRQDO IXQGLQJ QRWHUKCRZIQRD@WRB WDEQMHRBLOLWDU\
FRQVWUXFWLRQ OLO&RQ IRU WKH $HJILV %0' SURJUDP

% <RPLXUL 6KLPEXQ 3$NLWD <DPDJXFKL WR *HW $HJLV $VKRUH *6') ,QYROYHPH
"H I H Q Vhe Japan NewdNovember 11, 2017. S€eOVR .\RGR 3-DSDQ 0XOOLQJ 1HZV OLVVLOH ,QWH
'"HSOR\PHQW WR *XDUG $ BbuthClWia NdrrihgvROsNBverkbier 11, 2017.
% $QWKRQ\ &DSDFFLR 3-DSDQ LQ 7DONV :LWK 8Bmonth&gXo¥amligd7 $817LV OLVVLOH 'HI
27See,fRU H[DPSOH SlafaK ShigpBridsWegis Ashore Due To Technical And Cost Condeefisnse Daily
-XQH 6 D P /[Japgdo Baghig Away From Aegis Ashor&SNI NewsJune 15, 2020; Mari
<DPDJXFKL 3-DSDQ W R-Based DSMER® M/ OH | HDEM3AsSociawd-HPesdune 15, 2020; Mike
< H RlapgarSuspends Aegis Ashoif@eploymentPointing toCost andTechnicallssues ‘Defense Newsune 15,

% UDG *O R @anttlinB BaQis AshorRaisesProblems? andHopes ‘Japan TimesJune 17, 2020.
Prior to the June 15, 2020, announcement, Japan had announced in early May that it would evaluate alternatives to the
$NLWD 3UHIHFWXUH VLWH GXH WR VWURQJ ORFIMBSiR SHER Béployiniei@ WR WKDW VLWL
Scuppeed byLocal Resistance ‘Nikkei Asian ReviemMay 7, 2020.)
22 IDUD 6HOWU.$PabdYapan ifalks aboutp Bernativesfto Aegis AshoréMissile DefenseSystem “Politico
Pro, June 18, 2020.

2 -HIl -HRQJ 36RXWK . Basddintféeptorxto 6QWHU % DO OLV W DEfeddeWeWsOH 7KUHDWYV ~
October 12, 2018.
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Table 1.FY201-FY2025 MDA Procurement and R&D Funding for Aegis BMD Efforts
(In millions of dollars, rounded to nearest tenth; totals may not add due to rounding)

Fy21 FY22  FY23  FY24  FY25
(eq)  (proj)  (proj)  (proj)  (proj)

Procurement
Aegis BMD (line34) 356.2 348.1 413.4 440.9 438.6
(SM3 Block IBnissile quantity) (34) (35) (412) (34) (33)
Aegis BMD Advance Procurement (liBB) 449 175 0 0 0
SM3 Block l1A(line 37) 218.3 131.9 127.0 1,180.1 1,108.2
(SM3 Block IIA missile quantity) (6) 3) 3) (51) (50)
Aegis Ashore Phase Il (lid€) 39.1 26.2 3.9 2.4 1.0
Aegis BMD hardware and software (lid8) 104.2 109.2 103.2 126.0 1245
SUBTOTAL Procurement 762.7 632.9 647.5 1,749.4 1,744.3
Research and development
Aegis BMD (PE 0603892C) (liBe) 814.9 674.8 553.4 478.0 449.1
Aegis BMD Test (PE 0604878C) (lihE3) 170.9 191.7 163.1 179.9 217.7
Landbased SMB (PE 0604880C) (linelb) 56.6 43.7 29.1 315 27.9
SUBTOTAL RDT&E 1,042.4 910.2 745.6 689.4 694.7
TOTAL 1,805.1 1,543.1 1,393.1 2,438.8 2,439.0

Source: Table prepared by CRS based on FYPMDA budget submission.

| ssues for Congress

F¥YRQlFundi ng Request

2QH LVVXH IRUZERYKHUWVWRWSSURYH WHMHRRBWRRXY UWRHHRRGLQWO IBQ G
UHVHDUFK DQ GX&QHMHIKFIAVWOMWIRU WKH SURJUDP ,Q FRQVLGHULC
PD\ FRQVLGHU YDULRXV IDFWRUV LQFOXGLQJ ZKHWKHU WKH ZR
) < LV SURSHUO\ VFKH®XQaKIBWRHU) VB EVF XARUMNHIOX SULFHG

Del ayBe liinwoeNeywAs set s for Phegir @a mBMD

$QRWKHU LVVXH IRU &RQJUHVV FRQFHWU\HWIHERD\W K& $HIH. \G PO L
SURJUDPPXQH*$2 UHSRUW RQ %0' SURJUDP GHOLYHU\ GHOD\V VWD

The Aegis BMD SM3 Block IB program, which received fytiroduction authority early

in fiscal year 2018 after years of delays, delivered 12 of 36 planned interceptors in fiscal

year 2018. This shortfall was due to the discovery of a parts quality issue that necessitated

suspending deliveries until MDA could co@mpHWH DQ LQYHVWLJIJDWLRQ RI WKH LVVXH
WKH LQWHUFHSWRUTV SHUIRUPDQFH3 BIkD&s @dgdbRQ WKH $HILV ¢
delivered one of four planned test interceptors due to a flight test failure early in the year

suspending further deliveries ging completion of a failure review board.

Moreover, according to MDA officials, construction contractor performance issues will
result in the Aegis Ashore Missile Defense System Confpleagland not being delivered
until at least 18 months after the planndd FHPE H U GDWH « >7T@KLV IDFLOLW\ LV |
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WR 0'$V SODQV IRU WKH (3%$% 3KDVH VXFK WKDW D GHOD\ LQ WHK
resulted in a delay in the planned EPAA Phase 3 delivery to the warfighter.

Required vs. Avai | ailpea bNuembAeergsi so fS hB MB

$QRWIRHMHQWLDO LVVXH |RH T&R QXP I WID\FRISTHLUAH $HJILV VKLSV

YHUDBXPLQXPEHUV RD%DEOH $HBRWVH RIESAHUYHUV DUH FRQFHUQH

SRWHQWLDO RSHUDWLRQDO LP$DILG DK@ R QVXREHNERIR YDA O DW LLYQH

WR WKH UHTXHUDE @XPEMKH UHT X LAMSD B ® A EHHWDLMX ¥V SN D
1DY\ LQIRUPDMWIIRQHYDS KH IROORZLQJ

The >1 DY PDI6@orce Structure AssessmfffBA]3! sets the requiremeffor BMD-
capable shipsht 54 BMD-capable ships, as part of the 104 large surface combatant

requirement, to meet Navy unique requirements to support defense of the sea base and
limited expeditionary land base sites

The minimum requiment for 54 BMD ships is based on the Navy unique requirement as

follows. It accepts risk in the sourcing of combatant commander (CCDR) requests for
defense of land.

- 30 to meet CVN escort demand for rotational deployment of the carrier strike groups
- 11 INCONUS for independent BMD deployment demand

- 9 in forward deployed naval forces (FDNF) Japan to meet operational timelines in
USINDOPACOM

- 4 in FDNF Europe for rotational deployment in EUCGM

Burden of BMD Mission on U.S. Navy Ae(

$ UHODRVWHHQWLDO LVVXH IRU &RQJUHVYV LV WKH EXUGHQ WKDW %
I1DW IOHHW RI $SHDUW LWKKIGBD/UON VLQFH SHUIRUPLQJ %0' SDWUROV
RSHUDWH LQ JHRJUDSKLF OBEOW LR Q\S WKIBRW FELED J BRIWXKQHRIQ VW

DQG ZKHWKHU WKHUH DUH DOWHUQDWLYH ZD\V WR SHUIRUP %0’

$HILV VKLSV VXFK DV HVWDEOLYKKXQJ PRUHSIHIVV BNISHRWN WWWNH
IROORZLQJ

7KH 8 6 1DY\fV WR S éntl stéandibly Falbishormissiié defense patrols and
transfer the mission to shebased assets.

Chief of Naval Operations Adm. John Richardson said in no uncertain terms on June 12
that he wants the Navy off the tether of ballistic missile defense pairoission that has

SXW D JURZLQJ VWU D L-@orR surfad ¢bmba@antsy] ¥ndKtbeldGty shifted
towards more shorkased infrastructure.

35LJKW QRZ DV ZH VS H-inNsion, ¥eldyYsbphisticatddXdynarhic cruisers
and destroyerSsixol WKHP DUH RQ EDOOLVWLF PLVVLOH GHIHQVH GXW\ D

30 Government Accountability OfficaMlissile Defensel[:] Delivery Delays Provide Opportunity for Increased Testing to
Better Understand CapabilitygAO-19-387, June 2019, p. 13. The GAO repandvides further discussion of these
delays on pages 18, 28, 3436, 3839, and 4243.

317KH )6$%$ LV WKH 1DY\TV DQDO\VLV SHUIRUPHG HYHU\ IHZ \HDUV WKDW HVWDE
requirements. For further discussion, 88 Report RL3665,Navy Force Structure and Shipbuilding Plans:
Background and Issues for Congrelsg Ronald O'Rourke

21DY\ LQIRUPDWLRQ SDSHU GDWHG $XJXVW HQWLWOHG *%DOOLVWLF OL\

UHTXLUHPHQW ~ SURYLGHG E\ 1DY\ 2IILFH RI /HJLVODWLYH $IIDLUV WR &%2 DQC
paper was requested by CBO.
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GXULQJ KLV DGGUHVYV DW WKH 8 6 1DYDO :DU &ROOHJIHYV &XUUHCQ
know a little bit about this business you know that geometry is a tyrant.

3<RX KDYH W RIlitHebdx @ Havaalcance at intercepting that incoming missile.
So, we have six ships that could go anywhere in the world, at flank speed, in a tiny little
ER[ GHIHQGLQJ ODQG °

Richardson continued, saying the Navy could be used in emergencieathntttie long
term the problem demands a different solution.

3, WYV D SUHWW\ JRRG FDSDELOLW\ DQG LI WKHUH LV DQ HPHUJHQ
GHIHQVH ZHYUH WKHUH ~ KH VDLG 3% XW \HDUV GRZQ WKH URD(
onlandtoGHIHQG WKH ODQG :KHWKHU WKDW{Y{V $(*,6 DVKRUH RU ZKDW
thelongWHUP PLVVLOH GHIHQVH EXVLQHVY DQG PRYH WR G\QDPLF PL

The unusually direct comments from the CNO come amid growing frustration among the
surface warfareammunity that the mission, which requires ships to stay in a steaming box
doing figureeights for weeks on end, is eating up assets and operational availability that
could be better used confronting growing higid threats from China and Russia.

The BMD nission was also a factor in degraded readiness in the surface fleet. Amid the

nuclear threat from North Korea, the BMD mission began eating more and more of the

readiness generated in the Japased U.S."Fleet, which created a pressurized situation

that caused leaders in the Pacific to cut corners and sacrifice training time for their crews,

DQ HQYLURQPHQW GHVFULEHG LQ WKH 1DY\YV FRPSUHKHQVLYH UH
claimed the lives of 17 sailors in the disastrous summer of 2017.

Richarden said that as potential enemies double down onaanéiss technologies
designed to keep the U.S. Navy at bay, the Navy needed to focus on missile defense for its
own assets.

3:HYUH JRLQJ WR QHHG PLVVLOH GHIHQVHiriovhe\battzr DV ZH NLQG R I
VSDFHVY ZH QHHG WR JHW LQWR ~ KH VDLG 33%QG VR UHVWRULQJ G
to do with missile defensg.

$ -QH SUHVV UHMRUHNIRO/ORVH\Q J

7KH WKUHDWYV IURP D UHVXUJHQW 5XVVLDIXW Y& LW DQ N & KIWD/S ZK L
SUHSDULQJ IRU ZDUSKDYH SXW H QBihgPB.X Wa8UAtyls/ XUH RQ WKH QI
destroyer] fleet. Standing requirements for BMD patrols have put increasing strain on the

8 6 1DY\YV VXUIDFH VKLSV

The Navy now stands at a crossroads. BMAile a burden, has also been a cash cow that
has pushed the capabilities of the fleet exponentially forward over the past decade. The
gamechanging SPY6 air and missile defense radar destined for DDG Flight Ill, for
example, is a direct response to tleed for more advanced BMD shooters. But a smaller
fleet, needed for everything from astibmarine patrols to freedeaf-navigation missions

in the South China Sea, routinely has a large chunk tethered to BMD missions.

S5LJKW QRZ DV ZH wdtisdion, véeysyptistidaied, dynamic cruisers and
GHVWUR\HUVSVL[ RI WKHP DUH RQ EDOOLVWLF PLVVLOH GHIHQV!
Operations Adm. John Richardson said during an address at the recent U.S. Naval War

&ROOHJIHYTV &XUUHWQW<BW KDWHJIWRREK LQ D WLQ\ OLWWOH ER[ WR |
intercepting that incoming missile. So we have six ships that could go anywhere in the

ZRUOG DW IODQN VSHHG LQ D WLQ\ OLWWOH ER[ GHIHQGLQJ ODC

%3David B. LaUWHU 37KH 86 1DY\ ,V J)HG 8S ZLWK % Dferisy¥ Mely8ute 18, \201B8+H6eeH IHQV H 3D W L
DOVR 3D XO WiFBHdDeal Crudich Pentagon Laser & Space Investmédsfaking DefenseNovember 13,
2018.
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And for every six ships the Navy has deployed istanding mission, it means 18 ships are
in various stages of the deployment cycle preparing to relieve them.

The Pentagon, led by Defense Secretary Jim Mattis, wants the Navy to édlerine

and less predictab®3G\QDPLF" LV WKH EX]]iB Rev@ ciRlesPWiaH Q W
Richardson is proposing is moving standing requirements for BMD patrols away from
ships underway and all the associated costs that incurs, and toward fixedhagent sites,
DQG DOVR VXUJL-ga BMBE taphidliMasiwheldke is an active threat....

In a follow XS UHVSRQVH WR TXHVWLRQV SRVHG RQ WKH &12TV FRPPH
&PGU :LOOLDP 6SHDNV VDLG WKH 1DY\fV SRVLWLRQ LV WKDW %
VHUYLFHYV PLVVLR@rm ks &ist HLHNOYR@RXOG 3FRQVLGHU D PRUH
persistent, landbased solution as an optidn.

37KLV LGHD LV QRW DERXW WKH QDWLRQYV RU WKH 1DY\TV FRPPL
RXU DOOLHV DQG SDUWQHUVSWKH 1DY\TV FRPPRYPEHQW WR EDOOL
SpeaksVDLG 3,Q IDFW WKH 1DY\ ZL OpatJesAips\fidiH 3R EEEHU R1 %0

by 2023, in response to the growing demand for this capability.

37KH LGHD LV DERXW KRZ WR EHVW PHHW WKDW FRPPLWPHQW ,(
strategic documents, we\rashifted our focus in an era of great power compet8ititis

calls us to think innovatively about how best to meet the demands of this mission and

RSWLPL]H WKH SRZHU Rl WKH MRLQW IRUFH ~

While the idea of saving money by having fixed BMD sites anelifiige up multimission
ships is sensible, it may have unintended consequences, said Bryan McGrath, a retired
destroyer skipper and owner of the defense consultancy The FerryBridge Group.

37KH %0' PLVVLRQ LV SDUW RI ZKDW FUHaMaH&swacel IRUFH VWUXFW .
FRPEDWDQWY ~ OF*UDWK VDLG RQ 7ZLWWHU DIWHU "HIHQVH 1HZV U
S$EVHQW LW WKH QXPEHU RI &*fV DQG ""*V ZRXOG QHFHVVDULO\
desirable, depending on the emerging fleet architecture amdl#seand missions debate

underway. Perhaps we need more smaller, rmikision ships than larger, more expensive

ones.

3% XW LW FDQQRW EH IRUJRWWHQ WKDW ZKLOH WKH PLVVLRQ LV VR
mission ship, the fact that we have bthke ships that (among other things) do this mission

is an incredibly good thing. If there is a penalty to be paid in peacetimepsiumhization

in order to have wartime capackyV KRXOG WKLV QRW EH FRQVLGHUHG D SRVLWL"®

McGrath went on to say thatd suite of combat systems that have been built into Aegis

have been in response to the BMD threat. And indeed, the crown jewels of the surface
IOHHWSS$HILVY %DVHOLQH VRIWZDUH ZKLFK DOORZV D VKLS WR (
simultaneously; the Aegis oumonsource library; the forthcoming SP&; cooperative

engagemer have come about either in part or entirely driven by the BMD mission....

$ 1DY\ RIILFLDO ZKR VSRNH RQ FRQGLWLRQ RI DQRQ\PLW\ WR G
language on BMD, acknowledgedetitone had shifted since the 2000s when the Navy

latched onto the mission. But the official added that the situation more than a decade later

has dramatically shifted.

37KH VWUDWHJILF HQYLURQPHQW KDV FKD QuaHiGulany JQLILFDQWO\ VL«
in the western Pacific. We have never before faced multiple peer rivals in a world as
LQWHUFRQQHFWHG DQG LQWHUGHSHQGHQW DV ZH GR WRGD\ =~ WK
seen technologies that could alter the character of war as dramatically as ¢hese w

emerging around us. China and Russia have observed our way of war and are on the move

WR UHVKDSH WKH HQYLURQPHQW WR WKHLU IDYRU ~

,Q UHVSRQVH WR WKH WKUHDW DQG 'HIHQVH 6HFUHWDU\ -LP 0D W\
dynamically, the Navy is lookidk DW LWV RSWLRQV WKH RIILFLDO VDLG 37KLV
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look at how we employ BMD ships through the lens of great power competition to compete,
GHWHU DQG ZLQ DJDLQVW WKRVH ZKR WKUHDWHQ XV °

$ -DQXDU\ SUHWKHHRBRROWZVWDWHYV

The NDY\ LV ORRNLQJ WR JHW RXW RI WKH PLVVLOH GHIHQVH EXVLC
VDLG WRGD\ DQG WKH 3HQWDJRQYV QHZ PLVVLOH GHIHQVH UHYLH
ramp it has been looking for to stop sailing in circles waiting for grénasd rissile

launches.

7KLV ZDVQTW WKH ILUVW WLPH $GP -RKQ 5LFKDUGVRQ EULVWOHG
3VPDOO ER[HV" DW VHD WDVNHG ZLWK SURWHFWLQJ ODQG ZKHQ W
missions challenging Chinese and Russian adventurigimeitsouth China Sea and the

IRUWK $WODQWLF«

3:HYYH JRW H[TXLVLWH FDSDELOLW\ EXW ZHYfYH KDG VKLSV SURW
RQ ODQG IRU D GHFDGH ~ 5LFKDUGVRQ VDLG DW WKH %URRNLQJV ,
is going to be a longerm SURWHFWHG DVVHW WKHQ OHWfV EXLOG VRPHWKL
WKDW DQG OLEHUDWH WKHVH VKLSV IURP WKLV PLVVLRQ °

Japan is already moving down the path of building up a more robust gbagied sensor

and shooter layer, while also getting its own slupsto sea armed with the Aegis radar

and missile defense system, both of which would free up American hulls from what

5LFKDUGVRQ RQ ORQGD\ FDOOHG 3*WKH VPDOO >JHRJUDSKLF@ ERJl
EDOOLVWLF PBVVLOH GHIHQVH ~

Al |l Bedden SW.a®.iAdgsiCeatri buRe@inenalo
BMDCapabilities

$QRWKHUBRWBQWLDO LVVXH | RO GLRHIGE W IV VKRIQ OHL b G V
FRQWULEXMILAREOWRORSDELOLWLHY DQG RSHUDWLRQV FRPSDUH WF
RYHUVHR@@OMRHDSDELOLWLHY DQG RSHUDWLRQV SDUWLFXODUO\
GHIHQVH VSHQGLQJ ZRUOGZLGH RSHUDWLRQDO GHPDQGV IRU 8
8 6 REVHUYHU VDI® GLHBFQWHDAKHRIVMWX H FD @ AW VR QL @LRRKQ E R W K

86 DOOLHV LQ (XURSH DQG 8 6 DOOLHV LQ $VLD 5HJDUGLQJ 8
SUHVV U H S\RUHNI R O/@RVZH\D J

In June, US Navy Chief of Naval Operations (CNO) Admiral John Richardson said during
a speech at the URaval War College that the US Navy should terminate its current

practice of dedicating several US Navy warships solely for Ballistic Missile Defense
(BMD).

Richardson wanted US warships to halt BMD patrols off Japan and Europe as they are
limiting, restridive missions that could be better accomplished by existing-dasdd

BMD systems such as Patriot antissile batteries, the US Terminal High Altitude Area
Defense (THAAD) antmissile system and the Aegis Ashore anissile system.

In the months sincdropping his bombshell, Richardsdrand much of the debatehas
gone quiet.

30\ JXHVV LV WKH &12 JRW VQDSSHG EDFN E\ WKH 3HQWDJRQ IRU |
DFWXDOO\ VWRRG " RQH H[SHUW RQ 86 QDYDO DIIDLUV WROG $VLD

¥'DYLG % /DUWHU 33V 7IHKDWH DWW SBRHOMMWZ LBBK &RVWO\ % DO Meféwdl F OLVVLOH '"HIF
News June 23, 2018.

35 3D X O 0F/%e NavyHas Had Enough of Missile Defense And Sees Its Ch@remking Defenselanuary

28, 2019.
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But others agree with him. Airdfce Lt Gen Samuel A Greaves, the director of the US

OLVVLOH 'HIHQVH $JHQF\ 0'$ DFNQRZOHGJHV 5LFKDUGVRQTV DW
WKHVH %0' SDWUROV ZHUH SODFLQJ XQZHOFRPH 3VWUDLQ RQ W
HTXLSPHQW ~

But there are complications. Wi it may free US Navy warships for seantrol, rather

than land defense, there is a concern thatigexteration hypersonic cruise missiles could

defeat andEDVHG %0' VA\VWHPVY VXFK DV $HJLV $VKRUH ZKLOH WKH
equipped warships offer tredvantages of highpeed mobility and stealth, resulting in

greater survivability overall.

As Japan prepares to acquire its first Aegis Ashore BMD systamd perhaps other
systems such as the THAAD system which has been deployed previously in Rongania an
South Koreatthe possibility that the US Navy will end its important BMD role represents
DEUXSW FKDQJH«

-DSDQYY GHFLVLRQ WR GHSOR\ $HJLV $VKRUH FDQ ILOO LQ DQ\ JD¢
FHVVDWLRQ RI %0' S hasedRoptidn is frioideliab2 Qé&ss logistically

draining, and despite being horrendously expensive, could be effective in the sense that it

provides a degree of reassurance to the Japanese people and US government, and

introduces an element of doubt of missile efficacy into(\WK .RUHDQ@ FDOFXODWLRQV "V
[Garren Mulloy, Associate Professor of International Relations at Daito Bunka University

in Saitama, Japdnadding, however, that these systems could not cover Okinawa.

3)L[HG VLWHYV LQ -DSDQ FRXQ5 vessel¥ pt@iQethlfleiBl©fbtwdddQ G WKH $H
defense, before anything enters Japanese airspace, but with obviously limited reactions

WLPHV =~ 0OXOOR\ VDLG 3$HJLV $VKR WEHutldvetHapareRdJH UHDFWLRQ V
DLUVDFH °

The silence about this sudden possiitift in the US defense posture in the western Pacific

is understandable: it is a sensitive topic in Washington and Tokyo. However, the Trump
administration has urged its allies to pay more for their own defense needs and to support
US troops deployed evseas.

Meanwhile, Tokyo needs to proceed cautiously given the likelihood that neighbors might
view a move on BMD as evidence that Tokyo is adopting an increasingly aggressive
defense posture in the region.

But for them, it is a navin situation. If the USloes ditch the BMD patrol mission, China
and North Korea might view the shift as equally menacing given that it greatly enhances
WKH 86 1DY\YV PDULWLPK ZDUIDUH FDSDELOLWLHYV

Conversion of Hawaii Aegis Test Site
$QRWKHU SRWHQWLDQKWKNH VRR RER@YHUBWVWMKH $HILV WHVW IDF
R S HLLRIQWD CE DVI& $HJILV % OV \-IDVQ B D 12\ PLVVLOH GHIHQVH UHYLF

VWDWOI\D VHFWLRQ RQ LPSURYLQJ RU DGDSWLQJ H[LVWLQJ %0' V

Another repurposing option is to aptionalize, either temporarily or permanently, the

Aegis Ashore Missile Defense Test Center in Kauai, Hawaii, to strengthen the defense of

Hawaii against North Korean missile capabilities. DoD will study this possibility to further

evaluate it as a viableearterm option to enhance the defense of Hawaii. The United States

will augment the defense of Hawaii in order to stay ahead of any possible North Korean

missile threat. MDA and the Navy will evaluate the viability of this option and develop an

Emergenyg Activation Plan that would enable the Secretary of Defense to operationalize

WKH $HJLV $VKRUH WHVW VLWH LQ .DXDL ZLWKLQ GD\V Rl WKH 6

BIHWHU - %URZQ 3-DSDQ J &6 DQOHQW R VASIA TIESDeBdet IR QV1S.
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steps that would need to be taken, associated costs, and personnel requirensapien Thi
will be delivered to USDA&S, USDR&E, and USDP within six months of the release of
the MDR?¥’

$ -DQXDU\ SUHWKMHHBROWZVWDWHYV

The Defense Department will examine the funding breakdown between the Navy and the
Missile Defense Agecy should the government make Hawaiegis Ashore Missile
Defense Test Center into an operational resource, according to the §dimayor.

37RGD\ LW LQYROYHV ERWK 1DY\ UHAtRaXrbeR that sités WKH RSHUDWLRC
well as funds thatome to MDA for research, development and test production and
VXVWDLQPHQW ~ /W *HQ 6DP *UHDYHV VDLG RI WKH WHVW FHQW!
would shake out between the Navy and MDA should the Pentagon move forward with the

recommendatior®

Potelnt€Cantri bution fromGuaseds, Rail gu
Projectil es

$QRWKHU SRWHQWLDO LVVXH IRU &R EDMHGE GCBOHUVY QNOMIKMW SR
UDLOJXQV (05XQDOPQEKHG JXLGHG SURMHFWLOHV */*3V SUHYLR
K\SHU Y HORM MRAYBIEOWNR FRQWULEXWH LQ FRPLSKXDWHD OWV'WR 1DY\ V
RSHUDWLRQV DQG WKH LPSDFW WKLV PLJKW HYMR® XMOO\ KDYH
LQWHUFHSWRU PLVVLOHV $QRWKHU &56 UHESRGBUGLVFXVVHV WK
(05*V DQPWXEBV IRU SHUIRUPLQJ YDULRXV PLVVLRMKDVIHFOXGLQJI S
%0' RSHUBWLRQV

Techni cahdRITegt and Evaluation | ssues

$QRWKHU SRWHQWLDO RYHUVLJKWODLY® XHWHNRW B.Q G JHHD/Y XIDWW WRIG
WKH $HJILV %058U0RUGDPJ WKEWRENUHH SIRUW [WR'R UM FWRU
2SHUDWLRQDO 7HVW DQG' A¥DROWXDWQRQO 'PHSRYVW DR G<W KH
IROORZLQJ LQ LY MNFWLRRURQUW RH

Assessment

¥ SHVXOWYV tadtRd higbflddlky\MM&S [modeling and simulation], and HWIL

[hardwarein-the ORRS@ WHVWLQJ GHPRQVWUDWH WKDW $HJLV %0' FDQ L
simpleseparating, and compleseparating ballistic missiles in the midcourse phase of

flight. However flight testing and M&S did not address all expected threat types, ground

ranges, and raid sizes.

H[Flight test] FTM-45 demonstrated that Aegis destroyers can organiealfjage and

intercept MRBMs with SM3 Block IIA missiles.[Flight test] FTI-03 demonstrated, for

the first time in an entb-end test,$HJLV %0'fV FDSDELOLW\ WR LQWHUFHSW DQ
EOR[engageon-remote capabilityhndan SM3 Block IIA missile.

¥ 237 (9) &ke Navy Commander, Operational Test and Evaluation Fasgdited
Aegis BMD highfidelity M&S tools for many scenarios, but it noted limitations for raid

37 Department of Defens#lissile Defense Review 2Q1@leased January 12019, pp. 556.

% 0DOORU\ 6KHOERXUQH 3'2' WR '"HWHUPLQH )XQGLQJ dnsidd D&NNER ZQ IRU $HJILV $V
January 25, 2019.

39 SeeCRS Report R4417Havy Lasers, Railgun, and Glwiaunched Guided Projectile: Background and Issues for
Congressby Ronald O'Rourke
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engagements due to the lack of validation data from livedickengagements and lack of
postintercept debris modeling.

T 'XULQJ WKH IRXU HYHQWOVFamtdabke ShirlELS]Uthe/ MIGA ) 6
demonstrated Aegis BMD interoperability with NATO partnever the U.S. European
Command Operational Tactical Datank communication architecture during cruise
missile andballistic missile engagements. An Aegis destrdyéce engaged a simulated
MRBM target with live SM3 Block IA missiles, performed engagement support
surveillanceand track, organically engaged a live SRBM target witinaulated SM6
Block 1 guided missile, and organicadipgaged a lofted SRBM targeith simulated SM

3 Block IB (Threat Update) missiles. During the last engagementgdbeepositioned
AAMDTC [Aegis Ashore Missile Defense Test Compldéalinched a simulated S
Block IIA guided missile at the target, using track data fthenBL [Baselne] 9.C2 ship

in an EOR scenario.

¥ $HJILV %0' KDV H[HUFLVHG UcbaGdiratib® With Termithg HId HP HQ W
Altitude Area Defens€THAAD] firing units, but not with Patriot. MDA ground tests have
routinely shown that inteelement coordination aridteroperabilityneed improvement to

enhance engagement efficiency.

T 7KH 0'$ KDV EHHQ FROODERU DSR&E)UndeKSeRrétafy BfQ G W KH
Defense, Research and Engineeritaggstablish an affordable ground testing apprdach

support assessmeanbf reliability. DOT&E cannot asse&M-3 missile reliability with

confidence until the MDA isable to provide additional ground test data that simulates the
in-flight environment. In FY19, the MDA identified possibtiata sources to inform

reliability egimates, but the data witlot be available until CY2[calendar year 2021]

¥ $ '"HFHPEHU-3Block B Acquisition DecisioMemorandunfADM] requires
the MDA and DOT&E to ensungeriodic flight testing of the Block IB throughout the life
of the progam in the Integrated Master Test Plan. DOT&#d the MDA agreed that
periodic testing would occur approximately 2 year intervals. The MDA conducted two
surveillance firings of the SA Block IB missile in FY18, antivo Stockpile Surveillance
and Reliality program firings otthe SM3 Block IA missile in FY19.

T $1 6-8(%)1[radar, aka Air and Missile Defense Radar, or AMPRiticipated in its
final Navy-funded BMDdevelopmental test, FT-84. This tracking exercise was tlaest

of five SPY-6(V)1 BMD tracking exercises at the U.®avy's Advanced Radar
Development Evaluation Laborato(hARDEL). ARDEL does not have the most recent
Aegiscombat system (i.e., Blbaseline]10), precluding future integratidasting with the
AN/SPY-6 radar at that facility.

Recommendations
The MDA should:

1. Provide data from higfidelity ground test venues in tmear term to help inform SM
3 Block IB Threat Upgradand Block IIA missile reliability estimates.

2. Continue to conduct periodic (approximately every 2 yeakd)3 Block IB firings
throughout the life of the program demonstrate missile reliability.

3. Conduct Aegis BMD flight testing with live fire intercepi$ raids of two or more
ballistic missile targets to aid in tiwvalidation of M&S tools for raid engageents.

4. Improve Aegis BMD higHidelity M&S tools to incorporatepostintercept debris
modeling to better assess engagerpenformance in raid scenarios.
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5. Coordinate with the Navy to fund an Aegis BL10 congyatem at ARDEL for use in
future combat ygstemintegration testing with the AN/SP¥ radar®

5HJDUGLQJ WIKWEOHF HWEHU27 ( UHSRUWVD@OMRG WKH IROORZLQJ
Assessment

¥ vV UHSRUWHG LQ WK®6IBLK | FOT&ZE(Réddrt, the SM6 remains
effective and suitable with thexeeption of the classified deficiency identified in the FY13
IOT&E [Initial Operational Test and Evaluation] Report. The-8NBLK | satisfactorily
demonstrated compatibility with AWS [Aegis Weapon System] Baseline 9 Integrated Fire
Control capability.

¥ EWavy is not planning operational testing or lethality assessments & BIM |

and BLK IA FCD [Future Capabilities Demonstration]. The FCD represent significant
ZDUILJKWLQJ LPSURYHPHQWYV IRU $HJLVY GHVWUR\HUVY DQG FUXLYV
concurrece, actively participated in the planning and execution of the FY19 and planned

future developmental test events, and will report, as appropriate, on these warfighting

enhancements.

¥ 'DWD DQDO\VLV LV XQGH U-B BLK RQivaVfilkethne RESSFOFRE HG 60
events. DOT&E will report on SM BLK 1A FOT&E [Follow-On Operational Test and
Evaluation]in FY20.

Recommendations
The Navy should:

1. Continue to improve software based on results investigating the classified performance
deficiency discovered dimg IOT&E, perform corrective actions, and verify corrective
actions with flight tests. This includes correcting the two new problems identified during
FY17 SM6 BLK | Verification of Corrected Deficiency tests.

2. Plan FOT&E testing and lethality assesstador SM6 BLK | and BLK IA FCD#

Legi sl ative ABltivity for FY20

Summary of FACX20MODA 6é&nnBeggest

7TDEOWHXPPDUL]HV FROFRWHRQ IR WA AX)KVW IRU 0'$ SURFXUHPHQW |
UHVHDUFK DQG GHYHORSPHQW IXQGLQJ IRU WKH $HJLV %0' SURJ

40 Department of Defense, Director, Operatibfiest & EvaluationfY2019 Annual ReportDecember 20, 2019p.
216-217.

41 Department of Defense, Director, Operational Test & Evaluai¥201 Annual ReportDecember 20, 201%p.
163-164.
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Table 2. Summary of Congressional Action on FY20 21 MDA Funding Request
(In millions of dollars, rounded to nearet&nth; totals may not add due to rounding)

Authorization Appropriation
Request HASC SASC Conf. HAC SAC Conf.
Procurement
Aegis BMD (line34) 356.2
(SM3 Block IBnissile quantity) (34)
Aegis BMD Advance Procurement (line 35) 44.9
SM3 Block IIA (line 37) 218.3
(SM3 Block 1A missile quantity) (6)
Aegis Ashore Phase llI (lid€) 39.1
Aegis BMD hardware and software (lidg) 104.2
Subtotal Procurement 762.7
Research, development, test, and evaluation (RDT&E)
Aegis BMD (PE 0603892C) (liB&) 814.9
Aegis BMDtest (PE 0604878C) (linkl3) 170.9
Landbased SM8 (PE 0604880C) (lin&15) 56.6
Subtotal RDT&E 1,042.2
TOTAL 1,805.1

Source: Table prepared bCRSEDVHG RQ '

2'-V R21 budg& Bubmission, committee and

conference reports, and explanatory statements on P12Qational Defense Authorization Act and FYZI0

DOD Appropriations Act.

Notes: HASC is House Armed Services CommitteBASC is Senate Armed Services Committé¢AC is
House Appropriations CommitteeSAC is Senate Appropriations Committe€onf. is conference agreement.
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AppendixA. Aegi s BMD Flight Tests

7DE®HSUHVHORPD DS HRILYV HDLIKW WHVWYV VISYFUK-RPOXDQY\W K H

WDEQBFH -DQXDU\ WKH $HJILV %0' VIVWH P \WBRVIBAKHWHYH G\
LOQWHUFHSWYV LQ DWWHPSMWOVHXVQFD WKIHQE0 VXFFHVVIXO LQWH
E\ -DSDQHVH $HIMMXNFKHS VI XI0Q GO W WP S DOOMMRIS WHJILY $VKRU
VIVWHP DQG V XORFRRWSX® HFGIRQWHUFHSWYV D R BN YOHPG®/V X
60 PLVVLOHV PDNLQJ IRU D FRPELQHG WRWDO Rl VXFFHVVIXC

,Q DGGLWLRQ RQ )HEUXDB\BHIHY AU ¥OVHU RSHUDWLQJ QRUWKZ

XVHG D PRGLILHG YHUVLRQ RI WKH $PUVVL®H WWR W KR R VGR IMK 1B

LQRSHUDEOH 8 6 VXUYHLOODQFH VDW,FOXEHQNKBDKL Z D\Q W IDF €

WKH FRXQW MDFFW B OV HVRW K B WIPRINAB\KIKOLA[RQWHUFHSWV LQ DW

60 PLVVLOH DQG DRGFHIERO H(RULF LQWHUFHSWV LQ DWW
60 %ORFN ,9 DRLG/\BDOHV
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Table A-1.Aegis BMD FlightTests From January 2002 to the Present

Name of flight Cumulative  Cumulative
Date Country test of exercise Ballistic Missile Target Successful?  successes attempts

Exo-atmospheric (using SM -3 missile)

1/25/02 us FM2 Unitary shortrange (TTV) Yes 1 1
6/13/02 us FM3 Unitary shortrange (TTV) Yes 2 2
11/21/02 us FM4 Unitary shortrange (TTV) Yes 3 3
6/18/03 us FM5 Unitary shortrange (TTV) No 3 4
12/11/03 us FM-6 Unitary shortrange (TTV) Yes 4 5
2/24/05 us FTM 041 (FM7)  Unitary shortrange (TTV) Yes 5 6
11/17/05 us FTM 042 (FM8)  Separating shontange (MRT) Yes 6 7
6/22/06 us FTM 10 Separating shostange (TTV) Yes 7 8
12/7/06 us FTM 11 Unitary shortrange (TTV) No 7 9
4/26/07 us FTM 11 Unitary shortrange (ARAVA) Yes 8 10
Event4
6/22/07 us FTM 12 Separating shontange (MRT) Yes 9 11
8/31/07 us FTM1la Classified Yes 10 12
11/6/07 us FTM 13 Unitary shortrange (ARAVA) Yes 11 13
Unitary shortrange (ARAVA) Yes 12 14
12/17/07 Japan JFTML Separating shontange (MRT) Yes 13 15
11/1/08 us Pacific Blitz Unitary shortrange (ARAVA) Yes 14 16
Unitary shortrange (ARAVA) No 14 17
11/19/08 Japan JFTM2 Separating shontange (MRT) No 14 18
7/30/09 us FTM17 Unitary shortrange(ARAVGA) Yes 15 19
10/27/09 Japan JFTM3 Separating shontange (MRT) Yes 16 20
10/28/10 Japan JFTM4 Separating shontange (MRT) Yes 17 21
4/14/11 us FTM15 Separatingntermediaterange(L V- Yes 18 22
2)
9/1/11 us FTM16 E2 Separating bort-range(ARAV-B) No 18 23
5/9/12 us FTM16 E2a Unitary shortrange(ARAVGA) Yes 19 24
6/26/12 us FTM18 Separating shontange (MRT) Yes 20 25
10/25/12 us FTHO1 Separating Bort-range(ARAV-B) No 20 26
2/12/13 us FTM20 Separating mediwrange (MRBM Yes 21 27
T3)
5/15/13 us FTM19 Separating shontange (ARAWC) Yes 22 28
9/10/13 us FTO-01 Separating mediwrange Yes 23 29
(eMRBMT1)
9/18/13 us FTM21 Separating shorrange(ARAV- Yes 24 30
C++)
10/3/13 us FTM22 Separa)ting mediwnmange (ARAY Yes 25 31
TTO-E
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Name of flight Cumulative  Cumulative
Date Country test of exercise Ballistic Missile Target Successful?  successes attempts
11/6/14 us FTM25 Separating shoitange (ARAWB) Yes 26 32
6/25/15 us FTO-02 E1 Separating mediwmrange (IRBM n/a 26 32
T1)

10/4/15 us FTO-02 E2 Separating mediwmange n/z 26 32
(eMRBM)

10/20/15 us ASD-15 E2 Separating shostange (Terrier Yes 27 33
Orion)

11/1/15 us FTO-02 E2a Separating mediwmange No 27 34
(eMRBM)

12/10/15 US (Aegis FTOO02 Ela Separatingnediumrange (IRBM Yes 28 35

Ashore) T1)

2/3/17 USJapan SFTM01 Separating mediwmange (MRT) Yes 29 36
6/21/17 USJapan SFTMO02 Mediumrange No 29 37
10/15/17 us FS17 Mediumrange target Yes 30 38
1/31/18 US (Aegis FTM29 Intermediaterange target No 30 39

Ashore)

9/11/18 Japan JFTMO5 Simple separating target Yes 31 40
10/26/18 us FTM45 Medium range Yes 32 41
12/10/18 US (Aegis FTHO3 Intermediaterange target Yes 33 42

Ashore)
Endo-atmospheric (using SM -2 missile Block IV missile and [for MMW Event 1] SM-6 Dual 1 missile)

5/24/06 us Pacific Phoenix  Unitary shortrange target (Lance) Yes 1 1

6/5/08 us FTM14 Unitary shortrange target (FMA) Yes 2 2
3/26/09 us Stellar Daggers  Unitary shortrange target (Lance) Yes 3 3
7/28/15 us MMW E1 Unitary short-range target (Lance) Yes 4 4
7129/15 us MMW E2 Unitary shortrange target (Lance) Yes 5 5
12/14/16 us FTM27 Unitary shortrange target (Lance) Yes 6 6
8/29/17 us FTM27 E2 Mediumrange target (MRBM) Yes 7 7

Combined t otal for exo - and endo-atmospheric above tests 40 49

Sources: 7T/ DEOH SUHVHQWHG LQ 0'$ IDFW VKHHW

on October 16, 2017, ahttps://www.mda.migfloballocumentspdffaegis_tests.pdand (for flight tests
subsequent to February 2017) MDA news releases.

Note s: TTV is target test vehicleARAV is Aegis Readiness Assessment Vehicle. In addition to the flight tests

shown abovethere was a successful use of an-Skh February 20, 2008, to intercept an inoperative U.S.
satellite® an operation called Burnt Frodicluding this intercept in the count increases the totals1o
successful exatmospheric intercepts id0 attempts using the SI@ missile, an@8 successful excand ende
atmospheric intercepts iA7 attempts using SN, SM2 Block 1V, and SM missiles.

0'$:V WDEOH VKRZV WKLV DV D WHVW W K BBWIALa& ofARJNSE 3, RMAB,OW LQ WKH OD

hDG QRW LVVXHG D QHZV UHOHDVH GLVFXVVLQJ WKLV HYHQW 0'$-V FRXQ\
GRHV QRW DSSHDU WR LQFOXGH WKLV WHVW VXJJH

a.

WKURXJK -XO\

event? a test in which there was a failithat was not related to the Aegis BMD system or the-SM
interceptor. News reports state that the test was aborted due to a failure of the target missile. (Andrea
"8 6 6NLSV $HJILV $VKRUH OLV\ReW@erbIund 26N $ I WHY -V DWDEHWHODOIXQ

6KDODO

similarly shows the test of December 7, 2006, as a test that did not result in the launch of-anNbIYA
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Navy Aegis Ballistic Missile Defense (BMD) Program

issued a news release on this test, which stated thatan SKIDV QRW ODXQFKHG "GXH WR DQ LQFRU
setting aboard the Aegislass cruiser USISake Erigrior to the launch of two interceptor missiles from the

ship. The incorrect configuration prevented the fire control system aboard the ship from launching the first

of the two [SM3] interceptor missiles. Since a primary tedtjective was a neasimultaneous launch of two

PLVVLOHYV DJDLQVW WZR GLIIHUHQW WDUJHWYVY WKH VHFRQG LQWHUFHSW
counts the test of December 7, 2006, as an unsuccessful intercept in its count of 31 succegsskpiata

37 launches through July 29, 2015.

0'$ -V WDEOH VKRZV WKLV DV D WHVW W K BBWIOIALa& ofNewsmheHMX OW LQ WKH OD
KDG QRW LVVXHG D QHZVY UHOHDVH GLVFXVVLQJ WKLV HYHQW 0'$-V F

laurches through November 1, 2015, does not appear to include this test, suggesting that this was

FRQVLGHUHG D *QRsithHWMigh thereYnideMailure that was not related to the Aegis BMD

system or the SMB interceptor.
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