
TECHNICAL REPORT 2004-013 

Joint Single integrated Air Picture 
System Engineering Organization (JSSEO) 

Common Reference Scenario (CRS) 
BETA 

Fehruarv 2004 

,|oiiit Singk Iiiteeraled Air Picture 
Sys(c;m I'^n^ini'triiiji Ori^ani/iUion (J.SSKO) 

193! Jcffcrsnn Davis Highway 
Ciysuil M;il| ,^, Suilc 1109 

ArlingUin, VA :?2(")3 

DISTRIBUTION STATEMENT A: 
Approved for public release, 

distribution is unlimited 



Report Documentation Page Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number. 

1. REPORT DATE 
00 FEB 2004 

2. REPORT TYPE 
N/A 

3. DATES COVERED 
  -   

4. TITLE AND SUBTITLE 
Joint Single Integrated Air Picture System Engineering Organization
(JSSEO) Common Reference Scenario (CRS) Beta 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
Joint Single Integrated Air Picture System Engineering Organization
(JSSEO) 1931 Jefferson Davis Highway Crystal mall 3, Suite 1109
Arlington, VA 22203 

8. PERFORMING ORGANIZATION
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 

11. SPONSOR/MONITOR’S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release, distribution unlimited 

13. SUPPLEMENTARY NOTES 
The original document contains color images. 

14. ABSTRACT 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 
ABSTRACT 

UU 

18. NUMBER
OF PAGES 

11 

19a. NAME OF
RESPONSIBLE PERSON 

a. REPORT 
unclassified 

b. ABSTRACT 
unclassified 

c. THIS PAGE 
unclassified 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std Z39-18 



TECHNICAL REPORT 2004-013 

Joint Single fnlegraled Air Picture 
System Engineering Organization (JSSEO) 

Common Reference Scenario (CRS) 
BETA 

K-hraary 2004 

■loini Siii^k liucs-r-itud Air Pklurc 
Systoin KiigiiitLTinH Oryani/aliim (JSSKO} 

L931 Jefrerson D;ivis Highwyy 
Cr^^slitl Mall 3, Suite 1109 

Arlingion. VA 22203 

DISTRIBUTION STATEMENT A: 
Approved for public relea5e: 

distribution rs Lfniimited 

Slcvt Kai-vly 
Chief/IVst & Anah'sis Division 

W- Wilson. IJSN 
i] Di reel or 

farrv thityi)\<fiyn. TLSAF 
Deputy Diri'ttor. JSSEO 

firiKicn John \\ . MaUida, USAF 
k/ i^^Jjcc 

Dirtd*>r,JSSEO 

piige   II 
Fchmarv 2004 



FORKWOKD 

LisE of Citnti'ibulors 

Thi.s Technical Report is Ihe result of the collective cflori of mernbers of Ihe Joint Single TniegraLcd 
Air PiciLire Syslem EngineeriMg Or£aniz,ition iJSSEOi Common Reference Scenaiio (CRSf T'^nvn, 
who drafted the content of the icport Ihriiugh scheduling, planning and pcrsonni;] inleraccion beluten 
July 2003 and October 2003. Thtf following individuals eontribnied lo the rcpoit: 

Eric B>rd, JSSFO CRS Manager 
Richard Behrend JNEC/SPC 
Russell Doiilhet^ JSSEO Support Ti^am iJHU/APL) 
Alex Ellermann. JSSEO Sappori Team (SPA) 
Robert Johnson, JSSEO Siippon Tcani (SPA) 
Peler T.arkins, ISSEO Support Team (SPA) 
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KXKCTTIVK SUMMARY 

PROBLEM: Fffetlive ■^ysreins enginecnng requires ^ppropriiiti; sliUidiirdi^ed, opemiiociut scenarios 
ihM hdve been iippi'ovcd by [he Joini ConiiminiLy. Using ihcse scciuirio^, anEilysiri ojtn mako 
engineering and irLve^[n"LeLil ducisioiiN and objceliveJy cvjiliialiiig iiilegralud sysieni perlbrmanec. TIIL- 

Jonn Single Tniegrijied Air PicJure Sy^iein Engineering Orgimi/siiion lJSSEO)-tleveli?peLl Inlegrated 
ArchiieeUire Behavior MLKk-J (lABM) is being designed ID eondut:[ integfiited imalysis on a sysLeni of 
systems (SoS). The lAUM developers reqniie an unelassificd scenario in [lte saitie format as ihe 
classified operaluina![\ ci'edihle seL:nario.s ki build. iJie inierlaet requirtd lo iniegralt scenarios Lnk> ihe 
JSSEO developed lABM. 

OBJKCTIVrS: To eu'sle a JSSEO-approved, unelassilled scenario Ihal utilized the ideniiciiJ 
structure and file formats of cuiTendy devclofied JSSEO CRS lo siippoct sysiein developmeni. 

APPR(>A<"H: The CRS Tcym ere;iU?d the JSSBO CRS BETA scenario, an Lin;;l^ssified scenario, lo 
help users ami developers iniegniie Iheri" systems lo inject 'scenarios into specifii; modeling and 
simuliUion (M&S) tools. Since it is iincla,ssified, the BETA allows developers to work in nneiassified 
design environments. The data forniai of the BI:TA is identical co that of a classified seenario. The 
BETA uses lletional forees, ihreai eonsisEciieies, aireialt, weapons eharacteristies, and geography at 
unclassified levels of fidelity. The siinulalion data have nol been reviewed by [he DLTensL^ Inlelligenec 
Agency (DfA) and do not represent an intelli^enee esliniate (ifinlenliiins oreapahitiiiei. Fieliiinal 
and/or iinelassiried weapon sy^teln chariiciciisiigs v^cic iJt.ed to eompuie the nir routes and misiiic 
[rajectories- 

riNDlNGS: Wiih the BETA scenario, users can develop [he neecss'ary media to iiiit^grate a iSSEO 
CRS inio Ihe lABM and other analysis tools used to suppoi'i M&.S aciiviiics sneh as hardware-iit-ihe- 
loop {HWIL), opcratoi-in-ihe-loop [OJTL)^ and live exercise^. 
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I.     [iiIrodiLclion 

Thi^ [cchnical rep^>n (TR) dcciimenTs The Jninf Siiigk' IiUi^grjift'd Air Piclun^ Svslem 
Engineering Orgiini^aiitu] USSLO) Common RcfiiR-ncc ,Scenarii> (CRS) Bbl'A Version I.J. Typitiilly 
cUissified, a JSSt-O CR^ is developed hy a Joini learn in order lo piovidc uii opetLLikinjiJ eonieM in 
which lo conduei analysis, miiki; engineering and invesimenl trades, and ahow ohJee[ive evjkiaiion of 
iniegraied system perform;inL'e, The JSSLO-developed IniegrLiied Arehileekire Behavior Mndel 
(lABM) will be de^^igned to ecmdiiei iiUegrJited LLEILIIVSLS on n sysiem of svsiems (SoS). The lABM 
developers require an (inelassilled seenLirio Ihal refjeer-^ Ihe el-issified opcrationa] seen:irios <^ijeh thai an 
imerfEice ean be developed lo iniegiaie seenarios irilo (lie lABM unalysis tool, To mee] ihis need, Ihe 
J.SSEO CRS Team erealed Ihe CRS BETA,  II wi!] also allow other users m familiariy.e rheniseives 
with and inieuraie the JSSRO-formatied scenarios into other MAS fotils 

2.     Scenario Overview 

2.1 Funetiwn 

The CRS BETA, an unelas.slfied seenEirio, was created lo help nsers develop the f>eripheral 
neee^^ary lo iniegrate secnaiios inio IHL- IABM and olher analysis lools.  Since il is unelassitled, Ihe 
BETA allows developeis lo work in Ihejr normal design environn"ieni,s. The data formal of Ihe BKTA 
isne^irJy identical lo ihai of a ela^sified .scenario. The UETA uses fieiional loj'Ces, geography and 
models var'iouscombai systems al unclassified levels of fidelity. 

2.2 Sources 

The CkS BETA is a nuiional seenario eonlaining unclassified notional threat eonsisieneies. 
aircraH. and weapons characierisiits. The sinmlation daia have noi been reviewed hy ihe Defense 
[nielligencc Agency fDIA) and do not represent an inteiligence estimate of inieniions or capabilities. 
Notional and/or unclassified weapon iystein charaeicristies were used to compute the air routes and 
Miissilc trajeetories. 

23      SeUiiig 

Tlie scenario occurs in a notional location. Red and hlue forces ^graphically depicied in 
Figures I and 21 represent an unclassified represenialion of carrenlly operating systems. This produei 
is not baied on any real oi perceived ihreai. Sysiem eharacterislics are uneJassified and based on 
Linclaiisificd sonrees,, Ballisiie missile flight characteristics ai-e nodonal but eonsisient with [he physics 
of ballistic imssile Jlighl. The CRS BKTA data tiles include detailed information about Ihe svilems in 
the scenario. This pioduci, like all JSSliO CRS products, eonies as aeolleclion of compact discs 
(CDs), The CRS BEl A consists of 6 CDs, which are UNCLASSIFIED / hOR OlTlClAL USE 
ONLY- All other JSSLO CRS produeis are currently SECRETy NOI-ORN, 
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Fi;^iiro 1 - ]U'd iin<l Khil' ^yslem locations 

I iyuif 2 - Stienaria Rtplay 

2.4     Gi'Ofiraphv 

The CRS BETA lak^^s plape in a relatively Elalr low popLikiioJi-density rogiorj. li cncompjis.st^s 
land, sea, and air asseis. 

2-5     Periods of ln(eresl 
pygc 2 



The BETA vigiieiEe ctjniainK ore scciiaiin day with air iind missile a[[!ii;kh by one nolional 
coiiniry laigulin^ ;imiLhci" noMtindl couiiliy Lisiiii! [licalcr hallislic missiles (TBMs)* piloted aircraft 
linL-liiding helicopiei"^), and cmisc iiiissifos Uli:si:ribed beJnw). 

3,      r<jrmjit 

3J      leclmjoal 

As Indicated he [ow. [he CRS BETA mirrors I he data fonriai and Mructure of the classiEled 
scenarios, 

- Scenario DocumoEirariim:  Adobe AcrobiH rile]%: 
- Detailed Siccn^nio dc^ciipLion and Labks Mimmari^ing the simulation daia (also provided iis 

ptireent deliniled ASCTJ icxE files); 
- EADSIM Illenteni and Set-niirio Tile^ ffor visuallzadon piirposi^s ^mly); 
- ASCII lexi files [hai idcniify c'dch object's posilton and velwily (acceleraiion included for 

theater ballislic: missiles n'BMs)) in spaee.  Files ;ire perceiK-delimited ASCII Lex! fifes 
eompaiihic with MS Excel: 

- Eai'ih model: WGS Eanh Centered Roianonal {ECRj: 
- ObUtie: J2 f Air-Breathei-sf / J4 (Balliscie Mksiles) with Digital Terrain Elevailon Data (DTED) 

L£vcl ]: 
- DdlaRaces- 1 H^ (Air-Biealiiers) / 10 I Iz [Ballistic Missiles and Air-Breaihers}. 

3.2      Force Structures 

To snpporE sunulation and Mibseqnent ea^incering-level analysis, ihe scenario dociimeniaiion 
included on the produel CDs pns'vjdcs dciailed labnlar inrorniaiion (^.pdl'and *.txt) on weapons 
systems' eh aracieri sties, Thi.s information incJirdes tables that describe the specifics of each Oight 
siniulaied in the scenario. Unclassified parameter data for U.S. weapon systems were used for the air 
breathing threat. 

The scenario documentation includes written descriptions of possible Rule'^ of Engagement 
(ROE), blue and red laeiies. Force placement and strength, and the ohjeetives of eiich for^e, 

3.2,1     Air-Breadline Systems 

As indicated in Section .11, ihe seenario includes air-breathing systems in two high-resohuii^n 
formats in the iollowm^ direeiories: 

- The J2_lhz dh-ft-tory contams a sel of air systems hifzh resoiutton files thai use the 
WG^-W4 datum, a J2 ubfate eanh gravity model, and an ECR earth with DTED at I H/; 

- The J2_lhz_I0hi f^;V(?£YiJn'contains a set of air systems high-resolulion files thai use 
the WGSR4 daium, a J2 oblate canh gravity model, and an ECR eaith with DTED at 
speeds of I ^v 10 Hz. 
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J.2.2     [Slu*' Forces 

The scenario threat iin.'-dui consists of the ro]li>wing ficiinnal blue forces: 
- Surface-io-atr sensor and missile luuiiehcr plLiirorrii-^: 
- Seven uiihorno imeiligenc^i, siirveiJIance. and re^onmiissance (ISRj assets; 
- 50 air-Eo-i"ir fighEer aircrafL 

3-2J     Red loi'ees 

The scenario tiircai media consisE^i uf ihe following ficiiunal red Ibices: 
- 78 Theaier Bjillistie Missiles iTBMs) - with ^eparaiing re-t^nlry vehicles (RVs) and 

debris; 
- Ten cniise missile'^ - modeled al'ler a seleeiion of existing eniise missiles: and 
- 227 piloted airemfi (■^irikc, fi^hiiir, ri)tai"y-wing, and caigo) - modeled after tmciassified 

Aniericiin systems. 

:^.2.4     Rjillislk- Missiks 

Tht' ballistic missile behavior is identified below forTBM modeling. This inTormaEion is ^ilso 
incljded in Ihe scenario documentation. 

- !ilf Spent tanks/sfages (iimble al 2-5 deg/s; 
- there aie at least 6-12 Separation Related Objecis (SROsi deployed per missile, hach 

one mnibles at 2-5 deg/s; 
- the orientation of all RVs, Altitude Control Modules (ACMs) and spent tanks/stages 

dampen to the ECR veloeity vector heiween reentry iind approxjmately 60-km aliiiudi^ 
(for those objects Ihjt go e«o-utmospheric). 

Tilt: hallisiic missile portion of the media contain two sets ol high I'esiilution llles in the 
following format; 

- tisjiii'ieiine - contains a set of niissJli: high resolution files that use Ihe WGSK4 daljiii. 
a J4 oblate earth gravity model, and an ECR earth with Digital Terrain Elevation Data 
iDTRDiat 10 He; 

- cr:>_eitdsini- (foi EADSIM vi^nali/alion purposes described in more detail below) 
contains a set of missile high resoluiion files thai use [he WGS84 datum, a spherical 
earth gra\ ity model, and an LCR. I'oiating edrth with DTED at 1 H?. 

3.3 Communiejilitms Protoeol 

bor a typical classified CRS, Ihe Joint Network Design Team l^JNDIt creates a Link 16 nctwoik 
design for vignettes .ind excursions intended for ;inalysis. Since the BETA [^ intended for miegration 
purposes only, the JNDT did not develop a network design lor this scenano- 

3.4 EADSIM \ isuali/alion 

The BETA scenario CDs provide the appropr[ate >eenario, laydown^ and elemeni daia files to view 
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the scciiaiio in liADSIM v5.0l or belter (vIO 0 ]>, recommended). This daE:i is imcnded Ibr 
vis JLI! I nation purposes only, mil for analysis nor tn vyiidnte Ihc Lise of HADSEM [is an analysis tooL 
Though ihe elemenb assjociaieil with (he LADSIM daia ai'i:^ repiciCEktalive of (ho contents of ihe high- 
resolulion sjn"iLila(ion files ihal dclinc ihe C'RS. (he llle [uuiie.s do noi correlate. 

4. I.inijlalrims and Assiimplions 

This scenario does no( cs(ablish conuniinicalions nelworks. eoTiiiiisind chains, lighier 
engiiscment zones, missile engugemeni /<incs. arejji of rL'sponsihilii^. eic Thebe depend on Ui^lics and 
ROE lha(, in (iirn. depend on Lhe anjlysiji the user.s wilJ perfonn. 

A CRS produLi i^otify ;>ppr{ipriaie for a ^iven analysis if f( meeU three keycriteriiL Firsi. i( 
must h^ve an operationally credible level of air aeiisily. Second, it musi iriipleinenj reviewed and 
approved air (aeties. policies, and procedures. Third, Ihe aelivily within the scenario must be 
siirfieienily rigomus (o support Ihe analysis ohjeelive^. Thus, ii scenario that supports one SiAP 
analysis aciivily may be [olally rnappropriaie for iuioihcr analysis ac(ivi(y.  L( is (hroagh (he combined 
activities of ihe CRS developers and (lie analysis teani that die specEtlcs ofan analysis el fort are 
addressed and resolvcdn 

For the purpose of coniplianee wuh Theater and Air Mis,sile Defense Capstone Reqtiirenicnts 
Docmnenl ITAMD CRD) SIAP Key Performance P;iramciejs (KPP) analysis, the JSSbO Technical 
Director must review the application and implenientatipn of this s<;enario for appropriateness in any 
analysis activiiy- 

5. Summiiry 

The CRS BBTA scenario provides an uneJassiHed tool lo help users and developers produce the 
peripheral necessary to integrate scenarios into the lABM and other analysis tools. 

Questions / eoneems regarding this or any other CRS product should be dnecied to Eric Byrd. 
CRS Manager, at lhe Joint Single Iniegiated Air Picture System Engineering Organization (JSSEO) by 
phone, 70,V602-:iaH^ \230, or email, hrjc. B vrd <!^'^ S lap Pentagon, ml L 

6,      Bih[iiigriiphy / Sourie Uocunienls 

More detailed, descriptive informaiion is included in the unclassified scenario ovcLTiew 
document, SI/JMII.' Inti'^nilcd Air PicUin- {SIAP} Coimnofi Rf^jfrcucf Srcminn iCRS) BETA Srrnai'io 
Simitlaiion DaUi Version 1.1. June 4. 20(U, lluil accompanies Ihe CRS BETA Scenario, The 
Information necessary to develop this BETA Scenario was obtained iVom a variety of unclassified 
publications -ind web sites. They are listed in the bibliography (Appendix C) included whh the above 
document- 
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