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AFFIDAVIT OF NATHANIEL E FRANK-WHITE 

1. I am a Records Request Processor at the Internet Archive. I make this declaration 
of my own personal knowledge. 

2. The Internet Archive is a website that provides access to a digital library of Internet 
sites and other cultural artifacts in digital form. Like a paper library, we provide 
free access to researchers, historians, scholars, and the general public. The Internet 
Archive has partnered with and receives support from various institutions, 
including the Library of Congress. 

3. The Internet Archive has created a service known as the Wayback Machine. The 
Wayback Machine makes it possible to browse more than 450 billion pages stored 
in the Internet Archive's web archive. Visitors to the Wayback Machine can search 
archives by URL (i.e., a website address). If archived records for a URL are 
available, the visitor will be presented with a display of available dates. The visitor 
may select one of those dates, and begin browsing an archived version of the Web. 
Links on archived files in the Wayback Machine point to other archived files 
(whether HTML pages or other file types), if any are found for the URL indicated 
by a given link. For instance, the Wayback Machine is designed such that when a 
visitor clicks on a hyperlink on an archived page that points to another URL, the 
visitor will be served the archived file found for the hyperlink's URL with the 
closest available date to the initial file containing the hyperlink. 

4. The archived data made viewable and browsable by the Wayback Machine is 
obtained by use of web archiving software that automatically stores copies of files 
available via the Internet, each file preserved as it existed at a particular point in 
time. 

5. The Internet Archive assigns a URL on its site to the archived files in the format 
http://web.archive.org/web/[Year in yyyy][Month in mm][Day in dd][Time code in 
hh:mm:ss]/[Archived URL] aka an "extended URL". Thus, the extended URL 
http:/ /web.archive.org/web/19970126045828/http://www.archive.org/ would be the 
URL for the record of the Internet Archive home page HTML file 
(http://www.archive.org/) archived on January 26, 1997 at 4:58 a.m. and 28 
seconds (1997/01/26 at 04:58:28). The date indicated by an extended URL applies 
to a preserved instance of a file for a given URL, but not necessarily to any other 
files linked therein. Thus, in the case of a page constituted by a primary HTML file 
and other separate files (e.g. , files with images, audio, multimedia, design 
elements, or other embedded content) linked within that primary HTML file, the 
primary HTML file and the other files will each have their own respective extended 
URLs and may not have been archived on the same dates. 

6. Attached hereto as Exhibit A are true and accurate copies of screenshots of the 
Internet Archive's records of the archived files for the URLs and the dates specified 
in the attached coversheet of each printout. 
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7. I declare under penalty of perjury that the foregoing is true and correct. 

DATE: __ 0_1_/_0~9_/_20_2~3~--- n~ fwik-Wti& 
Nathaniel E Frank-White 

Please see attached 
All Purpose 
Jurat form 

for additional 
Notary Events 
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-A· PooHnto! IOfOrn)IIIOD 
~~ 
~ 
P' BllltlQo to XHPf 
f · Al¥YUIPO Ym+t~ 
f' 8f1hllmm:ntsCpnfpnnam;p 
~ 
H · BtvlSIPn HISIOfV 

1. Introduction 
Ra'f() ft: I P,Ole<ol lO llllOw t,.d,l),art'y temotC! <OMtOI 0~ l'Mdla sessions, llucNo/Wleo ffilxets 4il'ld a 'l'llrlety of lldvaMed mtdll fMOul'US Wdl H 
speecn reooon!Zt('S,. ~ ~ntlloHo1Z«s •lld IIJdlo/wtofo recorcl«s, ~ ~llltlti a,n be <OmblMdi to Cf"Mtfl . Wkle \llr1ety of apl)k.atlons Wdl IIS 
metlU•based phone S)'UC!ms. ln•9ame COMN"enci'IO and ll'!Ony~ d.lltlng sef'\JkH. Un.like J1nQ1e ore- SIP, a Rayo~ Is not C(ltl(tmed 'llrittl Mil'IQ 
a P-trtY to tllhtr tM MJ'Skln ne90UaOon or the media WNffl llfsd', 

• A Rh)'O Hrwl" UikH Of! tJi,e rolt-of MWUltlllQ I fTt<Wi HS$lorl t>f(¥,',een lt.sd anO ~ other elldPOlnt. or t,etwe,en two ei,;t~I ffl(Jpolll(S, Cl'{ 
W"'f ol an lmplementat1on,$pecil'k ~ans., be that Jlr.gle, $IP, ttie publlc•swltched tel~ r,etwo,t, or .imythlng etw. flie Sl!n'tr may~ 
~ fflllltlpte MiWOfXS. 

• 'The servtt ll'lffl 1H"esotnts tM R.ayo protocol .as an rrterlace to 11, R.ayo dlent, ttllawln,g ft lo monitor an,J/or ue«ne lhlrd,party COl'ltro4 aw:s- the 
estabtlSM<lrneenasesslOns. 

• lht ~ hH ttl4 Qptlon to ,<c.pV,..J«;t/al\SWel' lntKl\lnO SffJlon 1".,quftts. ~ (ht CTe;)tlon oC ~ncl ff$Slons Intl mori!tOf l~r PfOQl"ftS, 
flx~te Medlll ~lion$ ktdl IIS $f)ffCh SytitMU, Sl)ff(h r'~lllon & 1KOl'dWIO, and to !!rid~ 

The relatl0t!Sl\1p ~ tt,e CaM'IQ p&JUH, the llayO ~ 11"14 the RllVo dlMl IOOks SOl'M(hlnQ Nke this: 

2. How it works 

In ordef lo u~Uln4 the nature e,l • ltayc lrttkkUon, here we show• $ln'lp$e e:11.ar,,p!e of a c«!t.rol sesslor,. 

Example 1. New cal l announces it.self lo• potential controll1n9 party 

In U'llf. .JC,~. a"'II from "t4'1:•1:JOSNa1212'Nsre-Gled U..~"to ~r'Sl1•~~¥~-11t" tiv<-1mr,g 'ttt:-.1soon11212·, ¥Id been 1rS$19n«1"1 ID 
'9l'00061'. Theserwirn.a.s dttMTIIMd ttwlt "JUliNO<apult<.ilt"lsa-vil!IOc.i,.C,ldateto bettledlffl[ lO'fttlOfnCrH! se~cleleg,atHC:OMt61M ttleC.11,alkl S<I 

"-5 <ll~ei;I an ol'f..- ...-.nt tor. 'IHl,ony' ~-

The dleflt, 'julldOQpuht,llt', then o.dclfi tlllt It 1J •till to l'l,)ll(lls tti. ln«lfTlfing QI, anO 50 ,J«'ffll5 It from the Mn"tl', Ulus Qillfllng udu51YW CQfltrol 
atld ll'ldk6tll"',I col,,. CIJllll'IO l)llrty ttwit ll'le Cllll wlll be l)flJ(~se,d a!'ld tNlt ll shoutd rt~. 

hample 2, Potentlal conttoOinQ party attempts to become deflnitiff contro0in9 party by Hndin9 the call an ec:cept command 

,, , .. 
• , t I. _._,, __ 

l!xample ,. C.11 adcnoWlHgH at.-otpt command to the {now) definitive t.ont roUino party 

Folowll'Q eonflrtMtJOfl from CM sl!fWr tl\at tne aaempt to 1,1all'I t.0ntrol of tne cal -.a<s suct.e,ssM, u,e cl1«1t C)(O(.ff(IS tCI answ« the CIJ!I, ope,fq up tM 
mtdl,) Hr,am "'""'"" tht' ~IIV and the se,ver. 

' I ' I 

Example 5. C..11 acllcnCIWllldgH, anuw.,- co,nrnal'ld to COl'lttolll l'lg party 

~• the cat-nt hi$ con!lmwit1on th~ tltie: a,11 hf,5 bffn •~e<I. It~ the ~art of a m,e:dli, O\ltput aimpon,e:nt In orw to ploy 11 ~•tot"" 
t.bllk USll\l,1 a Text-to-~h (TI'S) MQIM. 

l!Xllmple ·• Controllln,o ~rty r,tqutiU II MW iOU'tplt ~mpOMnt 

.:I! -~~ r,,u ,~,)'f-•r• • 
I O \lloTAI 

"'"-•• conllrmat«)('I that UW! output t0t'l'lpOl'M!flC was sut.tessfully created, the dlent ttw,n towa/1.s not:l!ltatlOl'I of Its <:ompleuon. 

l!x•mple I, Outp-.it ~m~nt ann~nt.et IU <:om~letlon, oMng ti"!• ,ea.ton 

'..t_• II 

TtJ• "lent ,~ cled:les It NS l'<l t\lrthie:r oper.MIGM to p,trform Qfl ~ QII, inG In,)( the Ull 5holAcl ~. It lnstnKts ui. Hn"ff co NIIIO up the c.&I ,,_,.,.,. 

I 
Example 10. C..11 •dui-tedges h.1"1i1UP commal'ld to cont.tolling party 

Example 11. Controtli"9 p11rty receive.. notif icat ion of the call bel"1il te rminated 
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1. C•II Control: Incoming ~ ii,. ·ot1ert<1· to (Iii.rt, ~ w~ oolRl tlleY ain bt onsw..-.o, ,c~..:i. rt<llr«t.O to trlOUltl" ~n,Uon. etc. 
Outbound ca~ ~ IIISO be ma!St llnd inMttOred. Ew!~ attempt 15 mllde to be Shlf,ld ttlf; IUy<i elf!~ ht.r"n, tM low level t•pfiony procot:ol (1!..9. 
SlP, llflo~, PSTN, ~C), 

2. Audio ,n. Playback: A ~le ltbyO ~f'Y'el' ... tgcn a l'lk! fl"M'I II II so«ffied URL llnd ptay tM U#!U1lnh'I\) ,wdk) u, tne uuer. 
1. SPMCtl SV'l'lth-Ml.t / TTS; tn cases wMre cninamc oat.a mim bt: SC>OIW', 11 SPMCl'I svncnests ei.olne ITlll'I' be useci to P'II-Y computer ~teti 

$pNOl~Olhe~r. 
•- T011Ctl-lon6 lv•nu / DTMit; ~ ~ ~l-c!,M e't'Mt wnen the UIIH" p(ttSH 1,:!'(S Of\ U,,tlf 1oucrHone ~yl)ad. 
s. SpMCtl A.cognlt l,ol'I: fnllblts 11,e phorw llpt)IIU,01"1 to tao:41 ~•n QutueS llllowfng ro, $0pl'llulc.lte¢ volu-drtven fTlff'IU5 ¥Id dlr«tOf"Y 5eMC4'5, 
6,. CIIII ~ KOt'dino: CM be IJ5lN to CA!ptillff the cal~, vok:e (e,o, \lolcemaM} Ot ootl'l sldei ol tM all for "UClltlno and~" Pl,ll1)0Se$. 
7. MIJCLl'g: Ty~ rererrt<I to "s "" Mello p,ont~x.·: ca Ifs u,r, bt Joll\4:0 tOQethft" 50 thlt ttlt" l)lrtlQp.tllU gn l'IHr e.Kh otMr _, ruHlme. 

Mlfl'I' thlf¢-Pllrty <1111 <"~ VQtoc;~ I\IVit prKNNO F"'l'O (MC A.stfftsk'5 "-GVAMI. f '"SWITOi"$ ~«, MIQ"O$olt'5 TAP1, Jil'lll's ITAP1. 
No'lel,,',.U1.h TSAPI, CST"-. ffe). NoM o( these ptol~ ls lddl, and .!Ill riave cr,e DI" mote ol Ule lollOW!nQ d~: 

• Totally 9round•up w;,.. protocol ,~Lllrlng ~HnffltllUOl'I 1111 OM! w~ down. to the Sodo;et. 
• Pl• ttorm/ ..,c11dor/hardw•.-e a;p.dflc; • Nttl ')'st.m lmpltfflll!Q tt'5 °""'1 ll"Op.-\eti-1)' protoc;ol (In m,ny Co'ISff, ....U~t • form•I p,ul)ll~ 

Sl)KtflellllOtl} wl'lldl .ooes not Mktw e~ O()f1l"IQ •n 11;:1i,aiutlO!'I frOm OM b&di:-ei'NS to al'IOU!ff. 
• svnctironovs lnt•rf•c. - e>peraclof\S °" <Als 0t ~ eMitles Hf! onen bl<K1MO, lll'ld one fl'-lst StiW!nse Ill cOflt:rot rntiMOf!S, 
• lncot1a;l~• n t • C'O'Glvc<I, rat.tie, than ~~-
• L.lddnq 111 uat11bility - dleM/~rv~ ~m-Htlecl one-to-Ol'lf!, ~rs Rll'HY dustereci. -lM!va~ ~t<H.ldnO not l)OSSlble. 
• Poor ~ u,11y • ladt cl ""11.-..C~ enayc,l:lon, Lao ot Of wb•stanoard authentleatlon m«han1$1N, lock ol « llrnlttcl ..:tl.lt.tloflutlon mta'lill"IIMS, 

IKk of or poor- s-al'IObo.-Jt!Q bee..effl muttlplf! teNnts Of\ Onf! system, 
• l .f'ClrtensJb .. • TIie &!>Klfklltlon of (').t~S to the core l){OC:ocol ts. f!lthf!f lmpo5.5,lble orYtr11 cllrfk:Ult. 

~VO NS bcitfl cle5t,Jl"IN .... ~ti O'lfH roLltngJ ll't ~. an<llrit•nOs to 000.-.'5'5 ~'°"""''not .clctrHSt<I tlV thtst- •¥tiff attffnl)U. Thi r~r,g 
«irisldb11tl0nswere11'1a4f!; 

• Sim PM d lfllt Ubrllry lmpli1r1M1n t11tl0n • XMPP ~ tll lll:ANS (')(Is\ In 1111 l'l'IOOem &!ll"I01J&Q4!S, and many llrf! of a IWOl'I st.M'ldard or QU.!llley ar'ICI 
n-w,t!Mlty. 

• <;.-oss•platfonn standard - The pt'OlO(:OI n'IIDI !'Mt ex~ atty 1)1.!ltt(J(M 'Pf!(lllcs "!\Cl all eiernenu. snouia be canc11&t~ fot ~tlltlOn On 

•nv sultabtt- p&atfom,. AdOidltlOl"hllly, tM Ptotooot nust IM! rat111,M as a stllndMcl rol'°"""'CI • co,nmunttv otKuSSl<ln, 
• Asynct.,011ovc5 ln t..-f•cc. • The protoc;ol tnould ~-t an .srrw:hronous lnt"'1ot11 l'or tflc pUJ"PQS,CS or pertonn.1nc. end flc:.xlbay In pc:rfomi1no 

~ ll~optQtlorll,. 
• Conslst• nt • ll'1• protocol mu$\ ptO'Ylt,e • ~. unobtrvlln, '°Qltally ..-,d pl'llll,opl'llully con,,l:sttnt lntedaQ!. 
• l'• <l•rated - Th! ,,..-otoc:04 must suppon COtnfflUflkaO)n be«:~ cllttlt and~ el'MJtlf!s on ~l)llr6tely owMC. OC>«"tecl "M .,dcl,-.~ -~ • ~texlbh routi119 • The pt"OCOCOI mlJS.t k1"NI lb-elf to r0!.ltin9 llCrOSJ fttdf: netwcwt:s SU(h a, tl1e lr'ltemet. •nd to potentlal corno,lex ~1119 WC1I as 

Pl"O~orr-e<am""1. ~111on,111y, the (11"'1t11~~$tlould •oKti be ,....,.reot"1•Pf"lfWll(;itOlttleOC'1er aflcl M ft11ctoU'4~ Inf~ 
to m.llke routrnsr decisions. 

• [Xt:e111ibl4 • nte pro<IXOI ffi!Jst DrOYlde forU'le pcss~ cl e:xtn rutl<t!Mtltty Delflq ~ bV M\lre spec:fflcaUoM 0t an lndMdual 
~met'lttllon-

• secure - TIM! J)(OltleOI SflOllld l~cM IIPOfOl)rllile ff'IHlitlrff kit 6UtMMbOon a!WI llutflbn?lltlon M ~ts. H wi!'lt M ,,..-f!yef'ltll'IO l twcl ·(),)111d 
from--.t~lf'lltlco,,trol~. 

Moriv °' Ult! tuwrn 111 tr.e 11bove 11st M• ~bk ro R.iro a.1 no s.pc<lllt,,tion or 1rnp~nuitior'I <"0$l.. wnc:11 t"-Y' a~ ('O<"e to KMPP •~ aJ\11 thin R.aYo 
IN!el1lstM~·,orfree'. 

AOdltlotla,tr, U'le ,,..-oc:ocol b requlrl!d to "11-strbct 11.w-,y w ~tty of the btO:-ffld ~uon. !'S9Klbl)i' tM oetalfs of~ t ranSP«t protocols such 
u SIP DI" .Jfn91e, but tom~ c,anoeptually to wch Clf«o<:ols. 

4 . Terminolog y 
4,1 Glouary 

T111rd•P•rtY u,11 cofttrol (JPCCJ 
fhe obWrvallon nd/111" control o( • .,_.e media WSSlor'I by an enOty ¥tti1Ch Is f'IOl II dlrKl party to tfte SCS$1on. 

command 
Commands lnstrvct the~ et.uty to pedonn 5e>me atomic «DGn. Gomtnllnos moy be exeaitecl IIQ•lnst • olvffl 
all, (ompon,ent 0t ml"' and ain bt cons,kl,f!,led completed u to0n .s tMy rKetve a rescx,ns.. some. convnal'lds 
<Nilte cornoonenu, 11nd rf(um • rd"e.-cnc, to U.. ~omc,onent ln t~lr rff9001H-

Compement 
COmpon.-,c, Uttfld tM 11:ay<i oroto:ol b)l p<OYldlflO .adltlonlll IMC!i. ¥Id ull control tunctloM!lty. COmpontrJtS llf(' 
cteote-d by IIA ~oprlate commaM, whkt'I tel:!Jf"M ii tefetf!IKe to tN comoonMt. COmponen~ we l!x«:ut~ 
•sv~. 11r,c1 tw,ve 11 !lr«vclt ~~ tothitffl, w1u, thit "blllty toU109t" ever,ts o,- l'lllwi com~ lssueo to 
I:. One• a ~t 1$ Jtoc,p,e,O OfCOmtt to an ttld 11,,h.1r.._,. wlU ls.we a Sped.II <COITl~e/> evet1t , l~tln,g 

dklt It lla-s cNSM e~ ~ <lfllv!t' 1'/l'f requlrf<I data. 
Potentia l contr0Uln9 p•rty ( PCP) 

NI JCMPP enuty to wtlk:h ¥1 dfer to conffl>t an lnOOnUIIO cal fllaY M sent. 
Dctl11ltlve conh"olllng p•rty ( DCP) 

TM lCMP9 ('May which iJ.!JlM ii IOdi:on (Ol'llr"tA (.If b !l-M~. ll!!IUIB by ~IIHtlng the SMikltl'S cr~tloo, Of btil\Q die 
nrstresc,ondenc.toanoff9, 

Security Zone 
A s«urtty zone Is CM <:MCel)Qlal bc<OH" IIIOUnd • Cllll ltdllcn ~MS \<l't!IGh l)llrtia may lnti!rkt With lhe Ullt'I ~ 
or $igr"lillft'l9. A MCIJl1fy IOl'IC MVS"T ,;ori~tn the rD'f'O ~.s lntemlll llllP'ltmenllllUOfl, the m.dia ~ to Mlle.II the 
uu b-JOIAM, ffle DCP, .!Ind 611Y ) JO Ml(IS@ Mr" form ls the s-,m" H tM DCP. A sefV« HAY ,~x tN1 def!Mkln 
turt!M<", tor examplt to consics..-1111 JIOS. at tlMI s.trrM 001,i,•n to N lf'I tti• wmt MQ,lf1ty ton.. 

4 ,2 Conventions 

In exam~. tllt follow1ng nOs are u~: 

• JuJletO(:apulet.Ot/Nkcny, romff,(kmont&gue.Hl/Or(:hltlrd Potf!l"lUltl eontrollfng partJe5 
• ft'11.IIH?Mr•.l tt - n-o. root Cl<WNll't or tne lt.iiro HrVlce 

S. Concepts and Approach 
f/1 comptett A.yo dff)loymmt fl.n w,-•~ lffllmcnts o1nd lntcr.-a~ c~,tr.r,; whim~ bf! under$tood. 

5,1 Ado.-• 

5.1 .1 Server 

A Ft.Iyo NNtf" Is 11'1 l!f'ltlty whtktl Is ~blr ol fK@Nllll,I •ncl ll'JIIIJiitlng Galls Ind ~ l)llfty to tNrt" rnedl" slrNm, ~lie 
~ • Ft.Iyo Int Mace to• dlent 1n «"" to l)('ffl'llt eonttcl (Wf!f b calls. n.e fl..ly-0 sef\"ff' may naM:~ e11tts In ariy way 
il,IJ>l)Q(tlf<I by the lmP'eme<'ltauon. liUC'1 -~ STP. J~ ... , . llrocl $l'lould ·~. tua XMPPdom.-i atUle root kl..-.! cf cne 
sef"Yke dt-ployment (eg !V111ke,p,e,are.tlll}. 

-rtle Rayo s-tr"ler b r"""°"slbh fOt kffJlll't ltaclr. °' vJIJld citlffitS, routk'IG CMI$ to tha <x>Oeci: poteriual CO!'lbolll"9 oanln. 
perfommG ault'l<W1Duon measurn on ,e.:~'f!O sanzu. etc. 

Foe" tht JIU'i>Off$ ol O'IIJ $pl'tll'k;11tlorl, t;~pl,tl:: ~ •$!Of tllfl)IQYm"1t5 ~ H QU5t"5, llf"OXla, li).WWillr,t;, P"Qtoc;ol 
tffllu.latOrt. et:t 111e riot eonsldetf!d. Fu,thff dd.lllli. of s.ud"I ~s fl'\ay be founa tn 11'181' (~ Of i'utul'fl) f'el('ybrif ·--5 . 1 ,2 Cll•nt (•) 

A it.,yo (1le,tt 15 oll'I ,tntn)I Mll("h ~cmtrU the R.IYQ pr~ tor U1e PV'l'IOl4 qi Hscrtn;I (OIIU"OI OVCC" U11$ moo. ~•11.ttJ,le 
DV" It.II-yo se,ver_ The rnel:hod 0V wNdl Sld'I con(fol lTJHSUtH are clf!(e,mlr,eo Is Ol.llSkle the ,cope°' lhk l.iocume,nt, out 
m;i,y W the re51Al ol llum.wi tnt,emct10n Of 50fflC ..,itom;tte,r;I <1«151on• m;t.\;lllliJ l)ftl("fl$-

A Aayo dleflt 1$ rcwonJlbllt f01 Mkatlnr;r ~ 11vallalllllty' to II Ravo~ •nd raPQndlnf to ol'f•r me$$119C$ approp.-lltt,rtr. 

5.1.l c~n• 
... R.ayo cal IS" sl'loft-ll~ecl :(MPP entity Wlhln llw, t«ipe or tlW 4eJ,~l"I root: dOn'IM'I. ~&la ~~mail\,,~ 
UIII purpose of l"ltl)(ffel'ttll'l!il" s,lngl,t MSstll'I, It tS ~•11W a slmpl,t ~s '"' th" lnllfrl Sitrvef l)f"OUS$, 

A lt.iiro Qil Is u:.e e.nutv witn whktl most dlent lnter-.c15ons- we m1oe, ~ Is lffPOf'ISlbtlt fO{ Hfldlno ks ...,.l'\"5' to illnd 
~Ing l;OfflfflllndS ln:wn • ISerll. t.abs mav host (Dmponeria. 

C.!lls Mv-e ~"te ~ ffOffi w ro.t (IO(l'laJn ar tl'le seMCf! Md ttu,, ~111 to bf: separlllf! ('{)(kifls. 

5.1.4 Mi:11• r5 

... "-'t'O mlXtr Is ~ XMPP eritttv .....,.~ ttie KOpe or thl ~ymec,t'5 JOO( OOm-111'1, Pt'fblp,s, at" wti-<lomllo, Wltr. tile 
purpose Df teprew,n!lng • $ffYloe fOl IM lr,klng ol rnedlll "l.tttams f'rom u,w,ral ~lls. It Is UJU.!llty • slmplll alla~ for lhe 

... Rayo r,'lb(er" It rtiPOf\Slbk! ror St"ndlnQ lli f'\'l!fllS to Mid fik:itMno COM~ rr«n Ol'lf! Ot more CIIMlS. ,)f\(I can 1,0st -·· MlxeB n.ve sep,11rate: p,tiesence r,om the J,oc ~ ol the SM>lce and Its c.alh ana tnus apPellr to be se~llte eJ'ltlt les. 

5 . 1.5 Command• 

Afl..l~OtOl'nff'IIINIISIISll'ftPlf!CCl'l'tblr'!atlOoOf1~and~~l'Nl'(llf!ISSOl'ddlr~tOUV!~d()fNll\,aGll1, 
• mr,er or ;1 OOfT'IQOllCftt •tt.Khit(f to "'Y r,,t t"4 ,~, eomm~J ar• it:qQJ;t«I w11.uy • rw:I ¥" QtfltnllY "..-Y 5hoft•Uve<I. 

5.1.6 Compon•nta 

Corn~ extencl the ltbyO l)l"OtOO)I Oyp«Nldlng add,tlor.al media and ull conl.lCI h.lOCOC)Nllty. 

Cclnpoll,c!I\U h.llve a llfecvdeatld 1ru1tstat1ed by SCflllinQ a~COl'nl'n,,!lnd toacaltlll"mlx,e,r. "Tllus, a re<1ue-st tt,,­

CfHtk>n of• ,~t WIit return a ret'l!'"noe to ttlt comporlfflt's 10, #Kl the componffll will <"ontl1'11Je to euwce !MltH It 
«irtl(lle<es, L)Ol.entllllly sending evet1ts 11rw: ~,~ OOn'IMandS alonO uie w•y (!lud'I as an lnstrudlon to pallU a, 
teffllln.tte), N4°Dl"e nrialfy lssulf'llol • ., everil Mk.!IUng lt'S cOfT!llltUon .,,.,a fhM i,r,uallllbllty, HIJIUpk compon1mts mlY be 
Ktl,... Ol'J ~ t$101 ~rat .any Of"llt tsme.•1111 commond$ mctY be CXIK\lttc, on lll"'l'f t11tlty 4\lrtng Uw t:XllltlltlOf'I ot • ,.,,,,,.... .. 

5,2 Addreuini> S(:h•m e 

Alt o1 Ole k\Of"S clesc;rlbt!d In ttlit pr~ sec:uo- (Wltn tne ~IOl'J o1 commandi) "re r.Pfff,l!r'lteo by XMIIP encil:les With • 110 o1 ~ 
c,wn. Thi.I$.. a sdleme f01 6c,terml-,g thee JJ~ ol t'JJCh ol 11lesot f!l\t1Ue$ ts requlffid. The lol~ 1:5 the req_ulf1,0 ,w,mlng ~ for lt.!lyo 
dtplO'ff"fflU, wnitre elemitnt5 _, ,sq,,;a,re b~k:ffi ~ QPtlol'III. 

lal)Jc 1: 

""' 

[ieMOICIOfNJln] 

anyJIO 

<ffllXff Nme>Ol<ffll(ff sut,-do,l'l\ll!n>. ]<Hrvk41 Cklfnali,> 

<call lO►•r <Cllll sub4ot"IMll'l>,J<WMC4! domaln>/<CO"flPOMflt 
<D> 

<mlxc.- Mffl41>01<ml<er 5..i,..domalri>. ]<ffr.lte 
oom.tin.>/<compon;.,n1 ID> 

Exa mpl•JlO 
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COmmtn<l5 ffiOIJld be Ndltised to tlw entity Qf\WhlOI tM'Y sttould Ile 81-Kted. lf\CMVlo\NII commti!lds orlly -N191'f t0«:11.aln ot,)«t (ror 
b~lni.t!u<.tlnoa C~( tO~~wlH~t\Jl'l"I ail~). I.fl~. COMM&t'ldt may IW! U!l'I( ft'offla ~ tOUW! ~e-. a~II. 
• ml)(er or • ,~ fven(S may be fff'lt trom • call, a mliflf or• component to • clltflt. 

S .l 01!11ivery M"'h•nlam 

kayo O.t\rl4-5 w,,er-.t ...-Cnt5 and comm~ whkh may be exKtllecl on one ot the abov4 ,Kf.(1(1;. The$e p.,ylo.adJ mUM be Mn.I within an 
:ut9P CW1m1ttve !te-m«it, and uie tules are as t!Jltl: 

• IW'6"tt;: sent. as directed Pfewnt:e from ue Htit't' procl!OIQ the tYeM to a dlent. 
• Comm•r1<1s: s.nt H,&111'1 <ICV> with t"8'l'(pe· ~te·Mt'from ttle<tlentto the«ntlt)'tobe Kteclon. A.esponH$r~u"'90H;,n 

<kV'> wJtti ttie'f'fl)e" Mtr1t)ute eltlloel""r-MUlt' r,t·e,rc,", 

6. Session flow 
TblS ~ 6HGl1bH '119 fQfffl, n.mctlon and Of<!« of A,ryo 5Ull\las se,it acrou l/141 .,...., ¥Id tht- Qrt'Uffl'Aancn In Ymlch they~ and/or may af1H, 

6 .1 Clrer1t A:egl•tr•tion 

In~ f0<a R-ll'l'O ~ to be~-I PQttnU.I «introlllng puty IOf' Ir.coming HSSIOnS, It NU$l flrsl ~ theft.II~ $Cl"\'ff !Not ll 
~ a~lli!lble fl)( the rtlOl!!Pt cf calls. Tlllt ts done tr, sendlftO c11,eaec i:,ttSeflCe to the RaYo tffWr wM a otr(fwf> ~ t cOflt:alnJtlO 
'ctiat'as~tflilH~: 

~. "'"M a Ravo d@M wt!.hti l'IO( to be «inst~ a potet1t1ar <omtollnO party, 1, SHOUt.O .sef'III dtt@CI.~ Pfes«IC@ to tlW! Ra~ 
M!l"IH with a<~> eHmMC contalnbl9 ·ono-"' II\ the eMampte: 

6 .2 S•Hion ht.bli•hment 

SHVGM may be- Htabllslwd @f(hef at thf, l"@Q~ of t lW! Rayo cilfflt (aP'I Olltbovnd call) o.-as a ttSUr. ot a 3rd i,a,tv req11Ml (al't Inbound 
r; .. ). Each K.-i¥1o 41M'~,., 1;1)9 ~ pr«OCQI c~ up to the l)Oln,t tt w""'1 the 5a-SIOfl 1, fiiA!bllsh«I •~ rn«I~ boeglrl5 to tlow. First we 
shall ~xamlne the S8juel'lee of StMitM p,assec, Dd:-M!rv« .tn'ld fllent ., ead'I of these t«!narm . 

6 . 2 .1 Outbound Call 

In «ff< for a cl~t to ~abllsn & Mw OU':bound cal, tt M-UST nm se-tld & ~ to tfle se-Ne<, lrldk.atlno the 
PfQPOMd t,tr99t f0tt the<-111, lls • pp,,rent 50Ur«, ;>nc1 PY~·~ to Hncl to the t-1~ ,05 l'lNCltrJ • 

. , ' 

,. I 

On succ~ re«:el~ and PlfWIO tJle-Oltl com!TWIIICI, the server SHOUl.O oe,torm •t:s 0\'111 ~ta,v authof1uoUOn 
n1U$'Ul"fl to erl$Ullf ltwol o~ 09$1rabl,e Wbour» HS$1Qn$ ar.- cre.t~. ir It ts, at.-blt~ th,t th.- ,Qfr'lmond 5houllf root ff 
dQw@d, tl'M! ter'\l't'r MIJST r«um an M"ot OlvlnO 1111 aulhOl'lzat lon T"MSOn. 

6 . 2 .1.1 Error-a 

There are &l!l\'eral rNSOflt ...,..,. the~ mtoht lmmedlatef't' return an errM Instead ot ~r.ow~ th@ 
CJHtlon of a Mw call: 

• lhe dlen( 11 un~ to t11e 'ffl'tt 1111t1 tN server OM1 net Pffmlt: sesston oreation DY unltnown clients. 
• "The~ Is not .u~ toae.ie Olis new session. 
• The server cloes net Support ~ tbound c.alls. 
• Tl'lf! se,.,,,... cloH not haVII sufficierit l"fiOUrcH to a.ate a new H»klfl, 
• The dial comma.,o w-H matro'med. 

It the dent 11 unknowtl to ltie sen-« Md the server does not p,ermtt sesdon ae.flt lon by un\:nown dlen!S, the 
serwr HUST rei:um a <ret,ilstratlon-fl!Quked/> error~• type or 'tklth'. 

lxa-mple u . kf'Yer IMlca.tH cuent 1, unlicnown 11nd lM s.Ner doH not perm:it HHIM «Ht.ion by 
unknown cllents 

I~ rt • 

•HI \Yf+ • t• 
•• ,1., •• , .... -•--1"''""' 'Ila!~ 

l•u r 

I ' 

II tilt t;llent Is not 411,1t~ ("'5 lktcnnlned by an lmp~ntat'or\l~~ a'worlthm) toae;,.te • 
Mw OUl"bO!Jl'ld ~ Oh'~ (l'W! 1).!1'6n'W!t~ l)f'()Y~. the server HOST !'e'l.ul'fl • <l'IOl•aulh0!1!~> errti< wfl/1 
11 rypeol 'aUV'I'. 

lx•mple 16. ~•r IM!Qtu ctlt"t 111 not •t,f\Jl.offze(I to c:reat11 • "•w outtlollrta - ~ gl'len ttie 
puam• t .re pro11ld-.d 

ltl•I 
.. ,. ••• I!. 

11"4-•urt.11411. ... Ul,.._. 

'•n I" 

It the i:.erver does "°' SUl)pOtt outboutld G91b. the sen-et MUST 1ttu1n e, <fe~hlre·not·lfflplel'nerrted/> error 
Wlth•typeol"'call!W', 

••< I t(J ' :.& 

t• .. tr••· , ... , ,. 

Ir tN ser..erclOet not have suffld,ent rett1urces to cttM@ a nNr sesllorl, tne i:.erver MUST retum a <fHOUIU!­
tOn5tlllll'ltJ> errorYltll'I a type ot ·wir. 

J1ll • 
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l,u.J 
•u .- 'IJ,. . .,. •• 

• t n•:~• lll>I 
l•n•r 

It the chi commlS!d wn m.ll'onnN, IM s,efV@I" MUST retUPI • <bM--~uest/> error.....,.. type of 'moclifY. 

111t 0 

' . 

lftht comm.1ndlJ51J«eul'IJI Mld tMU1115 Cl~, ht>Wt'oY.(Oflfl~ofW<t\VIOIJldMHntto tht:oi.nt. IOOV~ ,11 
re{e,er.ce to the i.ilQue JO ol. thee eblL This <Ml 10 INIV ~ 1,1,,ed to exewte comtMIICIS •11d llkol!f ev«its ,~ t~ CNraUOn of 

""""""· 

0oce the H~ re<e!Vcs ~Uon thatt"'9 ffHlori ~ been ~ed by the third party, It ~Id 5efld 4 ""911-o eve,~ 
tott.e~tolnoicatewcti: 

Slmll.rtr, onu tfl• ~ rtulYH r-otl!k.tlon tl'lil tri. MfliOft hlls t,ccn ,nsw~. It Jhould l'l990tlo)W mtdli tlctWflfl ttle 
lilaled p&11y and Its local ~ wrv~. Ot,ce meoit t1f90Ultlon IS eot11')1!{e, It should SMO a,n, ,msw~ ewnt to the del'tll 
to lll<llut• 5Udl: 

•--••1 l<llll,..' t ,,.,. -
6 . 2 .1 .2 N-ted Join 

Whefl sending a <Ill r~ ii dlefC MAY 51)1Cll'y a )oln Uroet WU.In the 0..1 element: 

C:w:em,ple 2'. CIM,nt r•qilfft. uttbll tflm•l'lt of • ~ 0'1tbovM ffHlol\, w1ttl • nettoed jOll'I 

l 

In tr,15 <.W, t"-~ MlJST tre,;1lttlf; K$SIQII c;r\l.ll\lon In tht Mme~ H wl~t tti.)Oln ~t, 1,1ntll the­
point of m«lla MQOllMlon. Hen, lte U!l'Yff dlolJld ntogoGate !Mdla M spdled by the Joll'I elemetit, In 
K(~ffll(e >'11th the I\JIH cltflned Ill ~ ~ MIJST NOT l>e neQOCJ,tWcl '1111th ltie I0(,111 meclf.l Mf"Y«. 
unt.u t"',. ~ $111. The }oll ~ HU$T behave M dn<n* In }OIQ!og.all,$. 

6. 2.l lnbaund C•IJ 

When tM SyStem re,cetyes. Cilll ffOffl one of ll'S oonMcted ne(WO(kS. It: MUST ttlef'I opo,se ll'lllt requested ~ lO Ra'(O 
dlenl,$. ll $HOIJI,,() I/ff ,11S1 lmpk~tatlof,•~ routlrl9 mec:hal'llsm lo m-,p lno:>mlng <,,lllls to $OITle ff! ot ~ ) 10s 
wl'tktl •re co,isk:Seff'CI ,11P9R)pf\ate controa,o patUK, From ttils wt. rt St+OUlO then remove l!ll'IV p,ert1K Yll1'om It CM 
l<ttntWV tt, t,elng t•mP(Qf1ty INP9f04)ftltt IQf <OO(rQ4 (tn~ ~;,11,i!N based on prewn,c;., ~r too r!W(h IQ&cl, Of lflY 
OIMf' ffiettl(: wl'lld, the se'Vet' Ms av.!lllabe). rr. Ma -It. the set°' Pol.enH.lllly COl'ltrolllno P.WUU iS empty. the $tt\'ff 

MUST 1.-,ect (tie till With & 'deellne' reMCn, 

It the Mf'Wr ~l'I IOenUfy Ktlve f'otCfltl,1il Controlling PoJftlH, It MUST ottl'J thlm <Ontrol o1. !ti. c.alt ilmull,11n«K1'ily, TM 
U!l'Wr tnust bl'olldtast .!In oft~ O('I l),ffi.ltf )l tfle e&/1 to •• Pl)tenUIII CM!tfolll'IQ Pilrtles, 11Sll'l(j ~bie tO/kom/llelldet dlltll 
l'tom tllil tn<:«nll'IO sewon.. The seMl!r MLST also~ ffttJty tlC),tl)llltlff ll"lonnauon 1n the presence sca,n.za cont...,lno 
the otf~, In onlcr to ~rtlk the fad ttwt the entity b III t.ett. quaUti.d tiv t"' node Mme "um:•mpp:,avo:ed: t· . 

fMampl• 2•. N•w caU announc:• s Itself to• polcntl•I controUlnv party 

Ol\c:e the serv.,- '1-H oll'et'ed wouol. a MUST wart f!ldefl111tery ior • ftsl>Ol'M from • PCP. Tht- server ~OV\.D monitor the 
ZW•llablllty 0, PcPs to wlw)m otters hr.-e tan kflt. If they all <e11$e to b-9 PcPs (e<;I by 9otno offil~) therl the (.OIi shollld be: 
re)ect«I In tlloe same way as If there tiad tot beffl •MY avalable PCP1: to be9ln with. 

If an offered KP e.11KUT.es a C'.Ol'l'IMM'ld aQ&IMt tM c-. t,y SMdlnQ a~ tlOdf! to the airs JIO 1~ an IQ ·•• tM! 

se~r 'ihol.ll;l f.Xll(;llt• t"- foaowlng 1'1J11,1[14"c: 

1. lfUNI (.d does not NI~• OCP,setlt lOl.HPCPr,,om whkh ttleconv'rlanclotlgll"Mlte<I. 
2. lf the <<lot Ms a DC'. an<1 the comtrand <lid Mt o1lfJ'tla,te from the DCP. ~tum a <onllct (tar\Ciel) «rOf In response: to 

tti. ~no o.t ui. tonowl"9 fOfll'l.lt: 

£ 11:ampl• 25. S•rv• r lndlQt" t hat th• <all al ru dy ha, anot~r DCP and that c ontrol QI t ... call 1, no 
IQ"9'!'ra,.allal>le . .. 

othf!rwtse; 

,,,.. . 
II' 

J. u me ~ ,s ,11n aocepit ,c:,om,ni,n,a, MUrY trNI remote (,lll!l"Q ll',lflY m,111 tnoe UM nu DeM K~l)'l,e,o, i«wm a,n 
itmpt)' IQ ru1,1lt ,o the ~na 15K1l"9 l)llrty to <Oflflrm ~I C:CtQ.ltlOn-

• - lf tlW! command Is ,11n amwe< comrratld, not!~ Ille remot:e callnO Ollrtv ttl.!Jt ttte cal Ms t,e,en aftSw!tet:I arid 
MOotlite mtcll,11 betweeo tM Clillll'lt ~ •M th«I servff"$ lo<al mKil WfVtf, Return ;w, empty IQ rewtc to the 
ttMYU'l'land ls.sulnQtl&lt)' tO(!Mflf'l'l\!UtttiSfilf~. 

s. If thl (OITIITlitfld Is •n~ ot.Mr; Nfldlt It Jn the m&nnet' o.t111ed In ttie folkMfnQ s«t:loos. 

d .3 Joining C•II• 

eau, In. Ft.avo 5'($tC'ffl .llt t:(.llp,llblt °' h&YIIWjl liwlf m,edoa 5treams moYe:dJm,iilpmatea. Once: $udl m.vilputatlon iS toJOll'I u-.. media 
strHms ot two calls. tn& scenartCI wtierecallAa-.clallBstlollld be)olned, thedleftt MUSl wl'ICI •JOWlcomrrMorocl toeltMf"caH {l'IOl:bcl1!1 
~lf\'1"9 thrt u,1110 or the ot.wu11, ~~ so: 

1!;11.ampa. .Z&. Client i.l'lftrui;t:t, c• II& to J~n to ,c,11118 ,11nd tt14 Mrv• r a<:knowte4g• • th• join w,11t, c;ompl• te d 

1, [ •• ' 
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,,... 

u tM ca.b to De )ofned ,o each oU\ler are In the ~!'M s«urltv ~. tfle SM-er MUS1 Join tile~ strums of OIi!' two calls ano ~um 
•"' tmp(y IQ rfiillt to~ that tn. o.,.rauon INl5 bff:n 511«'1-Sful, It tlMI pa,rtte, to b-. JOl!ltd ~ not within tht unw ifQ,lrtty Z'OM, 
an mor s~ be rt'tumed H cktalled bdow. 

WMtl call'S are JolMd (0 Heh Ollltt by any mKl'anlsm, NCI\ c.al MUST dspatch a jolnfd eY!flt ~Ing Who tMy !\ave~~ 10: 

t:ic•mPM :n. C•U A artO I w• NiJOlnH, bOlhcau~•mlt ~n~ ~ entt 

&r dff'ault, ttw. Hr'lrer HUST join the tlllts by br10glr19" u.tr audio through It, be.al media server, w1UI bldlrectlonaill medl,1. In orller to 
IOKI~ altemMIW beflaVlolir, Ulf, dlfflt KAY SO@(!~ a ~La option (~lhff 'bflo9f' or 'dftct') and/or a dftctlon opUon (e!lMr 'du~·. 
'Jefld' 01" "recv'), and thot kfVl!lr NUSr bM,ge ecainlrngtr. 

IS.3.1 Errors 

n1«e M! sewr-tl rMsons wt,y ttw call ~l'lt ~ an ernv Instead of adi:nowll!d9IIIQ a ]WI: 

• Thi! S(l«l'l@d Join party cloH not 8st Of <aMOl be found. 
• The~ Join p,1rty 15 lfl~Wt IQl' t,ie ll'I~ o1 boe!IIQ Jolfl~ <lue to w;"'1ty ffftr!Q1Qn5, 
• The sef'Wf dOd not Nl'lfl sutndMt reiOl..lrtes to compNte the JOWi-
• The Join conwn11'111 was maltonMd. 
• TM~ ~dlr«tiOn otitlotl~ (If tMlraimbW!atlon ,a,re riot pc,t.S!Olt/S,JPl)Ort~. 

Ir the Sp«ltle<I .tOM party does not blSI. Cf <antlt1' be foul'IO, the ~et MUST retufl'I a <s«¥1(e-unavallatlle/> ~'°' ..tth a 
type of 'C¥Kef, 

Ex•mpl• 2'. ~11 lndlcatu tfl.it tl'!e • ~eclfled Join p•rtY d-ou Mt u l1t or cunot be founcl 

If the~ Join p,eftY ts lnaccesslbte ft)( the~ of tlel!lig ;olnecl oue to SK~ restncuoris, ttw w,-v·l!f HUST 
rcwm • <not•eliow.,/> em:w ~ • 'YPC of •u~I'. 

Ellampl• 29. Call i ndicat•s that th• si:.-clfl,ad join party Is lnacc•S:5Ible for the purpo~s of t,,alft9 joln,ad due to 
MCurily ~~tric.tionJI 

If the MJWr cloa not hO..,. ~t rucur(fl to <Offlpa.tc the ,-i, ttlt' Mrvt:r MV$T return lt <rnourc.•«111$lnlnV> 
em,r with a typ@ot 'wait'. 

Example JO. <:all 11\dk:atH tfl.llt ther. ,,. not 1vfficlent ,_rces to COfflplete tl'le join 

1

1 ,..,. . •II•••• . .., . ,,. • ' 
' ' 

tu~• 1191 ' • ,r - l ..... • II M ., 
, .. f' 

' 
It the JOit! c«nmand was mlllfotmed (~ n& GIili UFU spedfled}, UM! s.tl'Vll!F MUST return a <tlad•r«tu~> en« with II type 
ot·mootfy'. 

lff-t•' 
J'! J' 

j 1r. -1-••' ~ •~ '.-1 ., 1I 
HI t' .. ' I' 

l•1•r•)'l•~t :u,),u, 0 I•,; , .. ,,. 
If U'le stl«ltltd medll/dlrf<tk)n Of)llooS Of their comblndon ,loft Ml l)OSslOlt/SIJl)()Crttd, the s«v~ Ml.lST return a 
<le&ture,noMmpltmeflted/> error w1th atype ol 'modlf)", 

Example Jl. Call Indicate, th.ill the 5i;e<lflecl '™Jdla/dl rec;tlon optl~ or U1el r combination .n• not 
pOS:5lb4•/MlppOrted, 

e . 3.2 Unjoin Comm,11nd 

Whef'l 1M dlent ...,,n to ter'fl'tlnfle an exlstn;i Join, • MIJST ~ 11n u~ comnw,!'11 spedfy1nQ tl'te Jo4ft to tn&k tuill-lcl). 

l xample J J . Client lnstn,1GU callA to •nJOln Fr6m c•H• 

1 Ir ·• • 

TIie ffNtf' MUST un)Oln tM m@dla sue~ ot the two Ylls, tt)Ofn bottl to die mea~ Stn'tr 111d ,eu,m 1n empty IQ rtsYIT. 
tOOOf'I,.,.,, thot the opeo!lloll ha$ bffn S\.«f$$f'ul: 

l!Hmple J4. CIIIA KknOWl,adg•s un}ftn from c-.all8 

Ol)(loMlly, II' roo Join ls JPeel~ on UM 11rJ°'n (Ot'IV'NncJ, an e.mtino .JOIM must b4II bfoli:en: 

b•mple JS. Client ln:a;tr uru c•IIA to •n)Oln from •~rv e_v:11t1no Joi" 

5 .3 .2.1 Errors 

_J 

Tll«• afl!! s-ral ruson, ""'Y tM caN mlghl rettim tn errOI' '1stead of bd(no,,..l@dglnG an unJoln commana: 

• Tht'~J01n00.Snot.e.1Ist. 
• The un)Oln comm&nd w-.K malformed. 

tr the S()dled Jo«ldoesnot Ulst, :heserverMUSTretiul'rl 11 <servtee-un6¥all,1obWJ> error....,. a type of 
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•11 < f)"I• • 

•rv10.-inav•ll•1>i<0 Din 

If IM ul'ljOll'I commatld was matfotfl'led {eQ 61'1 M'ltl(y UII URI S4)Klff,ed), tn,e ~!I HUST fet.\lrn ll <bad­
reQUHt,/,. fflW WIU'I • tyl)I ot 'moc,ty", 

6 .3.3 Unjoined Event 

Calls may ff UfUOkltd from otM' ulls elttlel" In rtspons.e to •n un-Joln commtl'CI, .s the rtsU'lt or OM o, tM c.as 
discon,,,edl"9. or a$ th~ r,n,utt ol an '"'°'" the MfWf MUST monitor ulls lo, bell'J9 LWl,olned trom •notiw< u11 • .tlld cmll •n 
1,#!}0lritd ev~t when tNs ts dttetteo. 

1~•i ~n • 
'I ••n~~_,,,. 

6 . 3 ,4 Multiple: Join• 

,, ' / 

If a cll~t MVIK to modlty tJl4I Pllratl'lftM °' ll .101~. It MUSt sel'ld a l'leW Jotn c.ornt'l\llnd to ttie tairoet call wit~ the new 
pantmtlf"-. The.,_. MUST ~t• mcdl., 1JW19 t~ new "111mc'lC!l', ond .etmowl~ the comll'lffld"5 compl~lon. 
The seNer MUST 00T ~ JOIMd ~m. 

EK•mple H . C:lle.nt joint <:ell.A to <•118 In t.«iW.-Onty '"'ode, •nd ttl•n •upgrMtu' lM jo5n to full -dupl•x 

·n• .• ,. '. . 
i jr,111"& .. • 

"P 

RaYo UIII$ SHOULD "-IPC)Ott Wl"9 )l)lned ID more tNn OM othe< call •t. ti~. NCfl. JOll'I I\IJ..tnQ dll'tt:tetlt Pll~IT'lltlf'S, 
Lruttng a new )Oll'I MUST NOT cl~roy tl!S.llll'IO )Olris. It a )011"1 ts requested but tMU'KII: be tte.flttd 'flimovt clestroytng 
~ jOlns, thoe Cllll MUST r~wm ll oontlct {cancel) Mot. 

IX•mple ,o. C.1111\dk:•tes th-H th• tf!Q..,ested Jo5nt c,,11nr.o1 be cr.ated In ~r•llel 

6 .4 Mixer • 

·~··. 
11 ' ' 

, 111"""1,H '• 

/J,p 

,., 

White eds may 9-.1111'( be joined Pftf'•IO•Pffl' In any deslr.tb6e c;ombklallon, $1Uch an lmplementaUOn ts not ~r1l'f Ko11lllble o, 
pra,ctlcal to ITIMl.tQ~. Ravo, tner!fON!, ftlucln the~ <JI mllcn-s, 'fttllcl'I are tr.tldes ae calls, to wl\~ calls ot Ol/'lff ml~ may be 
jOtncd In l h,s _,... WGy - J<>lnln9 muMl~ ...,It* dl.-cctly. A mlxct ~T tHt lmpllelll!-r CrC<llCd 0,_ l'lnfl ttm• • c6a Oll1cmi>'S lo Join It, MU~ 

~t~ bfo.tdeast Pf~• 10 .all <:«1ttollfl0 PIJ,ltlH who IMI~ calls JOIMd to It, atwl IT'IIJst fHl)Ond [0 t!W, .)Oki <:OMMaofld 1111111 .a 
,.,er~ to the mrxer. lht Ml'Vel" NU$l ln(l~..-itlty u~-- iflf~Jon 1r1 m. nm prtMn<• 5t11nu rt t"'™'5, In otder to ~lff 
tMfbtt ll'lllt tMttit1tv Isa Ml,:tt,(lu.tllfled bv t~l'IOCM! Nll'r'lfl.us'f\: Krtll)tl-;Ulyt,:m~,:1·. AITllbttMUSTen11tevenis {)Oll'ltd, lfflJM'I~) to 
1111 contrOIIIIIO l)llrtlH 'MIO tiaYe c.lls )O(necl to II.. t1Sln0 tM wme wmal\UC.S u ,tolr'lll'IO UIJs. 

In OfW to MIPPOft 1r1tnt11.,.......rne,;1 mhltf'5 wlthQ.11( ~~sJnq n.,,mlnt;1 (:OlllsJ011$ bdWftn Mo.I~ :ona, • M!Ver SHOULD ~ewnt .t rnlKtf 
lnttf"M9y tislng ~ a1terr,at1ve NtM scopeo t• the clle11t's $1K\1,_., ZOM and mac:,pe,d to Ute rrtetdy narneNRI prHel'lled to tht dltM 
tot tM emission ot t-Ytf'lts and 9fOOtSSlll9 ot COffl!Nlnds. A seNff MUST NOT .a!loW clients to lntttact With mb:ffl. .alloutfd ~In ottw,r 
MQ.Jr1ty :o,in tlthef' by obs«V1"9 their $tatu$ Of medt.. 

Ex11mpla 4 1. Cll•nt Instructs c.all to join a mixe r 
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MIJCl!l"S MUST respect tl'M! normal rules d XHPP pr61!1'1ce. Slibsa'lptioM.. If" dle:nt IMds Cllrectl!d pre,sence to "mixer, lM mbcer MUST 
ims,Ucltly trH-t4 • vtttnce WDSCl1ptJon lo, the 41ef,t, Qc, re<iffYlf19 i#l~llallle l)l'est(l( ... Ole mlXer MUST ltOP ffO(llng tvffltS to the 
tlll!tlt. 

Tl'M! l!frot cotldlllOtlS on )Olnln,g a mbet l!ttl! the SWl'M! H fOf ,~ • .u are [M Ul\)Oln Mid )Oifl tl'IOClll'klldotl ~ntlcs. Addltk!Mltv, rNICl!ft. 

SHOULD M Ible to twist corr'll)O(l,IIU )'JSt -· cat,. toliowtno Pie rulft. dl!flntd IOt NCh Comporl4!1'14. 

,, ' 
' ' 
'H ' I 
u, •.• , t-:L' 

If the 1\\6111,!1 SM"l!f proweltng the mixer ~ active speaker oetectlOn, It MUST emit actfve speak« eVtilu to .,11 C9l!rllS wtth & 

Pf~ sut>scl1~. sucti ewnu MUST llndlca1e tne st.wt ,tlld end of 591!61:lng ror a ~lt!tt cal 10 Joined to tM mti,:er. 

fll•mpf4, 4.3, Mlx•r 11\(!Qt•t: ov• rt•pplllg tPt•kln,g tt•tLt,f of two Jolnff QIII 

A J. bu..... I l 

Oo<• tM &Bit ~nt \ll'IJol~ f'fom tllll ml.lier, !tie mb;er SHOIJlO.,. clestroytd. Wll'"1 a mli,t,f Is destroyed, Ill MUST send Ull~llallle pr~• to all 
~IUl!s 'ftflkh Mve a ~ subS(rlptlon. 

6 .5 Compon,ent E:,:ec:ution 

components Ml! tono-llvl!JCI l!lfflll!nts of a aiH or mix« ¥1tlleft may uec1Jte In l)Mailll!I. MW! a ltecydl! (may SMd t:VM(j ancvor r,rooess 
com~ OUJIIIO V'lelr l'X«utlOn, lndlt<Jt4 t~r~ ;nynctVonou,ly) •nd typl(~ lm~t ~~-A........-SHQVLO 
""P!emt:nt components ,,,. slld'I a war tnlt Ill Is nept~ to Of!alll! mulefple c«np0nMts of tl'M! same type°' of dltfel1n,g lYPl!S 
s•~•t;)l'IIOV$ly. A, MfWf SHOUU) lmP'cJr)t:nt all core C~IM;S. 

In tll4I event th~ Ill QIII Of' ml)(Jlf" r.ctlYfl • (Off'lfflond whlel t~ tht 4X.aitl01'1 o,I a C'Offll)Ontnt. It MUST UJit vi. no,mol (:Q!Tlm,.n,;I 
tllfldlln9 l'OIAiBe, sd'l.a<JII! tl'le component fOt lrrrned&,!,te exeeutlon al'ld retum a re,ef'fflCe ti> tl'le r-e,questll'lg clll!tlt as contlrl'l'l.atton of the 
comPQMl'lt's crM(lon: 

Ex•mph 44. Cll•nt raqu•lit.s •x•cuOon of ilr output c:ompon•nt 

•n • ' 
1J'I ' 
rr,••~• 

f.x,1mph 4$. S•nr•r provides r•f•rcmc• to o,,tput eompon• nt 

lq U • 

11 a (:Q!Tll)ONl'lt VIKuth>n command Is re<l!fYl!<I ff!Of to lhe call 11<11119 aMWf!(!(I, tht server MUST NOT aMWf!r 01• c ... ana SHOULO 
11t1empt to UH Httr•medl• t«tinkluff 10 iwrlom ttic rclev,1nt opa-•tlofl ~t an$WCl1ng the call. It $1.Jch Hrl'f•~ Is not pouitlle, 
Ill MUST retum M em,r 11'\dlcatll'IO [Mt the alt Wll! Is lnc«rf:(t (Ul"ll!)(P«ted·ffQUHl), 

Tl'M! -M'IOtl! commaoncl ~UST bl! ~fsed up-rtont. MO anv !IPP41able 'YaUdatl~ PfflOfflWO Df!'rorf' acknoWl@<IOl!ll'll!tlt of tM ec,mmand. 

6 , 5,1 lniti•I ErroN 

Ttiere are~ rc,a~ ¥11'1V the Wl'Vef"mli;ihl lmmed3ately retvm an erro, IMte,ld ot ,ICll:n,owll!dgllng 1M etN!Jon ot a 
1'11!¥1 componMt: 

• Thi! Sol!f"Vf'f dOH not ln'l911!m-Mt tMcomporw,nt. 
• The wrwr cloa not lmpi.meot a l)llrt\c'INr ol)(IOn ,,.1111 fOf tM COITlf)Of'lffll, 
• SOffle ~"' ttleC<M"nPol'IHlt doelnot COIT'IPl'(wfthtl'lls~uon. 
• ni. wwr <IOff not hi~ ~t rH«irca: to utia(e • f14W WfflPOl'ltflt on 011, n,IIJmlx,er. 
• The a)fflPOl'lffll would cause a resoutte ('(ll'll'llcl. with ariod'ler COf!'li>Ofl,l!nl Ol'I this eell/mb:l!r. 
• Thi! calVmlXff Is not In the ocHnct nate to ~ l!'XKlJUnO the component. 

If tl'H! serwrclOH f'IOl I~ llM! COff'ITl~OOffll)OOeflt, Ill MK>IIIII return a fi!.mll'll!·not•lffll)lf:ml!nted (C¥1«4) elTOf: 

EM•mPI• , ,. s.,y., lndlatH • leek o1 .. 11pport for u,. r-.QUMted COf'l'lJ)OM.l'lt/comm•nd 

. ' ' .. 
~•h •, ,., 1,1 1,t, I 

l'l'J• • & • 

11r••r ••i""t'l_,,..,..1111~• • . 
' 

If tt'II! Sl!fWf <IOU not I~ a peftlcttar option value fot 1hl!«>mmand/~l)()Mnt, It should Mllm a fNtur+-flOl· 
lmplenWtlted (mod~} tnOf: 

fnrnplo11 47. S..n1•r lndlu,t.,. a IKk d support for some .spe,c:t ol tt1o11 r4q11ffto11d cornpOl'l<tnt/(orn,n,1nd 

f•tt>1i•- i .. ~- 1-<l -nt..:I Ul1U " 
l•rr·., 

f ,camplo11 41. SNver lndk:ata. ttl• req•uto11d cornpo114nt/comrnand does not meet th• s pedflc.atlOft 

~t• { 1:n,o, ' 
l...t· 1•qu•n !nllaa • Ex. 1015 
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If the SffWf does nol Mn sufficient rHOJrOH to ae11t• the component, It should .-.tum a r'11So11r'Ot•«JnStr111nt (wait) 

'"'" 

If tl'M! ~ IS l'IOt ai. to cteate tl'M! oo~t due to a ~rce conlkt with iMd'I« compoMM., It should r!WM a 
rHOUft•-cotistnlnt (~It) mor: 

lb,.Mpl• so. S.N•r ln,dlQ t ... ,.-ou,c. COtlftk:t With a noth•r COl'llpon• nt 

If tl'M! ~ is Mlt llble to cteate tl'M! oo~t due to the tlll bell'l(I in M lr.co<fKt s.uite, • sltould return an ~P«ted­
rit,quest (wait) enor-: 

Exal'llpl• 51. S.rvar llldlcat•• lnc:oNed c:all stat• 

,,,. . 
l I •~ 
~,., ..... •Ir 

•rr t tn- .,...,,., 
~Mxii,.. lto<l•l. ...... H ~caln 

Once llC~.O. UI• c~ MUST t,e,o!n Ue<UUOn KC.Ording to Ills i:,artlcWr $pf"(ltltatloo, During Its l'J{f(ut)on, It MAY emit 
ie'lltnts reltvant to Its progr~ al'ld 11n llmplemtfltatlofl MU$1 be~ ot emlttlf'l9 rtenl$ ~~ lor elK'h com~. Afff evtflts 
9Nluld be seM In~ a direct!<! presenot ~ to tM ueNt:Jno O&/tY. 

DIM1ng eJCeQltlofl, tti• ~t MUST rnpof'dtowmm1nds .00re5$4!d to It. Each COfflt'O'l"-"'t Ms Its own Ht olcomm.tncls, btlt .n 
comporw:nb hilv• the 'slop' comm1mcl In commo,. On receipt ot th• stop commancl, the component NtJS"1' o,dtoowltd(i,11 ttlat It l1as btts1 
Wlstru«ed to stoP &tld Ql'k~ttv cease JU eK«tiUoti In wl'llt~ way IS lll»fOl)flate to tM l)lftkutar COfflC)Cl'l«ll. 

lxam l)h 11, Cll•nt r~..iH U comp,on• nt • to,, -..n,•r connrmt 

15.S.l Command Error. 

ni«e are 54!'\-eral reasons 'lltl't' it CornootlMt fTIIOtlt retl.lfn an effOf' IMtHd ol ac~l"O a comm1nd: 

• The componfflt <loH not Im~ lM command. 
• The com~t <lo.~ lmpiem.oi II Hrtlc\llaf QPUon v-al"' IOf ttie com"""nd-
• Some MOkt of the oommar)d dOeS not tomptr 1'11th the ct1n1'10fletltS 11>Klfkllt10n. 
• Tri. <om"""r)d ~ not •pp,oprll,t• fOf rt-. con,p0nent 1t ltS (UITent ~~ ol ueQltlon, 
• Thettll'l'l!'rlar)d ts ISSUH by a l)&lty otllfl, d'l&tl thbt l'lt!ICh Ct'l'lll~ the~-

., the ttN'l'l&)Of'lel'lt ooes not IM~t lMcotnrnand, It should t'etUfl'I a fe.lltl#e-,10HmpteMel'lt!d (e&ntel) ffl<II': 

lxampl• S>. Compon•nt lndl«.tH • lf<k of support fo r U1• r ~ uutH comm•nd 

,,.. . 
11 ,, 

at.f -i.t11 • •• -.i: 

•rr r Yr•• • I ' 
r - i-.t-,,t.,lDl" ' 

If tht com~t does noc lmpltment II i:-rt1<M¥ opOon,lv<>iu• lor- the com~. It ~Id ,•tum II t•at..ire-not­
lmplemeflt:!<1 (moclifV} M"Of: 

ll!xampl• SS. Gompon•nt lndicat• s son• aspect of th• command ls nor spec comp41ant 

If the com"""nd 1$ noc app,-opNte tOf' tt..-c~, a.irrenit $lll9t" of •xKUtlOFI, It stooulcl ,•tum II unitx~ecl•r.,quest 
(walt)error: 

l!xampl• 11. C:Ompon•nt lndlcatet tlHt t ha comm•nd l:t not 1ppropriate tor the compon•nt':t a,nent 1-ta.o• of 
axe,i;uUon 

1 ·~ 
' ,, 

' ' -... . ~ t -~ .. " I••• I ... 
If the command ts 1-ssuecl by it PMtY Ol!wf ttian the com!IOMM crntOf", It should retum • cotltllc't (cancel) error: 

Wtlef'I tM o.,n\l)OMf'll Ce.a$,H to bKUte. ll. MUS1 SitM a~ l'llll'I I valld '1!llSOl'I to the ~t'Uir'IO l)lrty as~~ l)(esc!i'ltlll! 

l'l"IUI II type of 'ooav.Jll.able'. 

lll)cample 5e, C:ompon•nt lndketH Jt hu coinpl• t ed due to b,aln,g a;topped Ex. 1015 
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Ex. 1016 
CISCO SYSTEMS, INC. / Page 13 of 33



Ex. 1018 
CISCO SYSTEMS, INC. / Page 14 of 33

Ex. 1016 
CISCO SYSTEMS, INC. / Page 14 of 33

once a <Oml)Ot'!Mt Is comple<@d, or• tt did l'IOt: oJst, ~ ~r should return a,i er:em-not-fOUM (cal'ICel) Mor as re-sponse to any 
comm,nOJ.: 

lq t1 • 

6,S.3 Out put Component 

Medi., o.itput 1$., tote <Ot'IOept In Rayo. arid 1$ prov14,ed by the o.itpirt QOll'll)CH"lent . the (OCl'lpone!M ollows me<t,, to be 
r~ to a call « a mht«, u5tn9 lM se'Vff°S local m@dla set'Wf". A ~ MUST wi,pon a-udlo me p/ayl>&ck and MIJST 
WWOft tti• tPVUf1•1$t doa.iment rorm-K A WVIC MAY 5Uppo,t ~ h $'f'lthtSIS and MII.Y $\lppoft SSH\,, Tll4 '""'~ 
~ CTNt@d vsl~ 1111 "0010llt{> flPml'•)IIIQ COfltalnl"O on@ or mof@ 00C:Ulnfflt!i to r@nd8', alonQ l'lt(t'I a W t of optklns lO 
i;te,t~• the fl.lWrc or tilt r~n,g. 

l~5• 's ! • 

ll ' ' 
,11 ~· -1 ,_, 

f••I. Nt.l '"'" " 
,m)r.1 · 1•. 

• Y-W "•"' • n.,. _,._ • .,,_,.,<{.--> 
nM tit-• l• f:<a ••tl•nl• ,1111 ,.,.. •n.J • rh•I at 3: ~~, •• 

n .. ••ri---• 11 1-r i~ ,~1■ •• • ci •nr tt1 • y· ,. 
"' •f .. •I: 

' ' •ri- •• ,. 

11 't••' 

Tll• fft\'ff MUST valtdat• that ft hos aOf«IOM• ru<>Urus/rMCNnbl'M to f itflde:r tM reQUHttd 000.,me,n,t btfOfit 
kkllowleOgk'lg tM COfflpantnt Cffftlon. 

6.S.l .1 J oin consid e r•tions 

In tl'le ca~ t lUit an OU(i!Ut C'OMC)()nffl[ k ~"° on 11 call JCIMd to «her calls OI' Mill Hi, tlW! 0ut0tA SHOULD 
be rcnc,crt(I onty lo~ coll ond nol ~ }Olnecl P¥tlt5 (,'llsq k1IQWfl 0$ 'wtll$9tf") . In the (a~ tti.t .-rt O\lt l>Vt 
~etlt ~ ~X~llted ~ a mix«, the outp,Jt shoo Id be r~r@d lf'lto tM Ml)(l!!I', such lt!M all partlcll)aM.S 
re<Alv• tht OVtpJt (alsq kl'IOWfl •s ·•MOUflC•'), 

6 .S .l.2 Commands 

The ootput ~ lmplemen~ k\'erlll tommllndS. for IT'lllnlpulb&IQ IM OtJtpul during Its Oecutlon. 

A ~nl m&y ll'l~t r'Ud. 111'1 OUl (lut COO'l)Ol'W!M t O pbuie by~ .II p&uS. convTWJM. Tht ~ MUST tau~ tht 
m«lla """'"' to l)allW r~. n-•ln.tilll!IJlg pM!tlotl wit~ ttJe 00<:UIJlffll and allOWlnQ tor late!" resuml)Uon, 

lxampl• 62. Clit>ftl r9411Uts ou11>1.1t C<Hn,oM,111 p.a1,1H, ffrv., conn,rn, 

'I 

A dltfll may IMtrlltt &ti W t fNt cortpoMM [O ~me~~ Wit Ms Cl(t'vloosty ~~sea.The ~ft 

MUST UIJM !tie mNlil s.NM to rf'Wme r~ M. the last l)MIH mao:«. 

lx•m.pl• t s . c 1i.nt r•qMtts ou11)1.1t com,oM,nl r•• u,..,., ••"'•' confirm• 

i~ ft • 

A dltfll may lnst l'\ICt an outfll,lt COff'P'OMl'lt to lncte.He lh@ r@flde,rll'l(I rMe by a Ufllt amount. Mnnec ~ Im' 
m~la .w,ver, TM s.erver HUST C,,MJ;e t!w meo&a Mrvf!I' to pen'orm rt'oe ratit lmrMSe •PW ac~e tne ........... 
l!x•mi,1• • • · Cl~ 111 ~uu i. ou1p,1.11 compon,t11I Sp,tH up, ...-ver eonflrm, 

4 ~ ~ lnstl'\KI If! outPUt COITPQne,l'l to "«rNM Ole ~nclffln9 ,-.1. t,,y • ui« tmOUnt, <ltfll'fd b'( the 
IM<lla setYtt. TIM! s.erw< MUST CMI~ ~ ~ ~l"ttf 10 ~°'m !tie r.ne dKtftse al"ld 60.nowledo,e !tie 

'""'"'""· 
lt h • 

I 
"' ,, 
l-3'1 ' 

•r,•:!•l..., ~ 
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A dll!:M may Wl!tru« an 6utf)ut t.otrl)(IMM to lr'ltt~ W f~i1fl0 VOIW'l'lf! by a uflk amount. det'I~ t>v tne 
m«:11,) ~ - The wrver MUST""'~ the mec11ii MN.- to perlom, ~ lloklml lncrNSC and iO(flO'Wle6g,I ~tie, 

"'"""'"'· 
Ex■mple • •· Client requests outpul compOnent volume up, Hne r confirms 

A <kl\l fMY lnStrvct "'output (Off'l)OMnt. to dKrMW Ui• ~ndtfln9 YOlurr.- t)y. unit •~M. dot1'tntd by uw 
medl.!1 server. '1l'le server HUST CMJ~ the media ~rve. lO ptJfann !tie volume decrease and adcnowted~ Ute 

""""'"'· 

vl~Kl"lll 

" 

A dlenl may IMttl.lCI an output awrl)Onent to mo.-e thoe pl_wr fNrker IOl'Ward or bade Ill tll'ne bV o spedll,KI 
~I.IM t,f,fore rHUmlno <Mlti>'Jt. Tllf wrwr MUST c.au~ the~ (0 SHk K IMtNctfO ~ .ck~e tile 
(qt!VNll(J. 

Tht attr'lbu~ of tl'lf, .. ~> elHnf!"' 1tte .u foltrws. 

lx■mpl• 68. Client requuts outpul ""k forwent by 20s, server confi rms 

·tr.,, , .. 
-•x,,1..,.• ac . 

The ~PA (Ol"IIOOl'leflt (!Off not p,~ .,iy lrit•rrneoi.te 41WIIU. 

6.S .3.4 Completion 

Ttie output ~let!OI\ rNWI HUST~ Ol'lfl of IN!~~' fulob (ll1dk.Mll'IO that the dOt:urntnt 
t'lnl$hed rendll:lln9 n.w~) 0# ~ ClnCIIUUno tnflt U'le 11'1,))Clmi,m tJme w•s • i,;cftdtcl}, O!.ltP')t 
~t tt1Mi,1et:lofl ~ t10t P4'W~ arw metacsau,. 

lx■mple 69. Compone n1 htdl<.attS It l'l,H ,completed due to re■chino the end of th• document 

I 

,, .. . 
1.,4 -1 .. 

tt,, .... -i,, 
,1.---s,1• 1• 

f,- o ± ~~ 

6. S.4 Input Compone nt 

7 

Media lnPIJt Is a c«e cone~ In ltaYo, ¥14 Is Pf0¥tclfd bv tne lnpu( ~- The comPOMf'lt allows lnptA to be collected 
i'fom o c.,u DY W¥r or elltltt' DTMJ' {~ol-t.oe mi.ct-~) or A.Sil t•IJtOm.OC s;peech re(JQ9lllt10n), \,t5ln0 the ~5 
ioeal media W!'Yl!I. A R.,yo ~ MUST SIJpPOl1 DTHF lnl)Ul and MVST $Vpp0fl SR.GS XML Qrllr'l\m.!otl 
(•l>Pllaltlotl/SIQS♦)l,nl), A, WfW< MAY SIJPO(\ spe,ech ll'tPUt, ,)IIO MAY SUPl)Oft OUlet' 0!'1~r formMS, The ~t ts 
t 1N ted ustt19 bn .s..lD~ bMIUII~ One ot'"°"' Q!'bt'M\llrdOtumentt by wfllch to tOfltrOI rnput, •lonO with a 
set of op()Ons to d«em'llne tnt nMVr• OI :hi COllectlOn, 

Ex•mPI• 70. Clt.nt r.civutii DTJollf lnJ"rt coll.ctlon rrOM • c.11 

du-. 
/H..._ 

11 .... i /lt­
l..:> !, lt-

t•ro ? 
lt..,. /lt~• 

1 .. "" 'II l~o• 

it•• -~ .~ r l• ( I • 1 P •. /H-
o 

IHHP 

Tl!e kn'tf' MUST valldace tl\llt tt has appr)prlate r~medlanlsm1 to collect lhe r~UC$ted ~pul before 
ac:k'n0Wled9fn0 the component ueatiofl. 

6 .5 .4 .1 loin considerations. 

In tM c.,se tNlt •" input coml)Onlf't Is elleaittd on• Ult )Olntd to otMr a,115 Of mt,cen, Ui• tnput StiOOlD be 
COiiected orily from lhe c.aH and not the )o!Md parties. Input tomi,on,enlS 4/:Xet.uled on a mb:et SHOULD «>IKt 
Mid combine l"PUt rrotn al PMUclp,,na )Ofned 10 the ll'IIXil'f, 

6 .S .4 .2 commands 

The lnPUt wmPOOCnt do. not lmllltmffll any lnt•nnt(Hote commtn(J$. otholr ttl,),11 thooK ~"-<f ,Of •II -~-
6 .S .4 .3 Event■ 

Tlle 1np1,1t comPOntnt cloH rwx ~ ;,ny lntermt<t•M• .-Vffltl, 

«li.S .4,4 Completlon 

The Input complet!On teffOI\ MUST be one of the "'2ll.&l~ « one of the foltawlng ,eaiOM. lrlt)UI 
~ t «iMPlet:lotl l)fO'lldH rnMtl'I metadllta ror tMI c:nf'ltstV!> rN,on only, Ex. 1015 
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• matdl (ll'IOleatll'IQ tr.at OM oftht or&mMaN MMCl'l«I Ole realv~ lnl)Ull), 

• IHKlllll,d; (lndlc(ltlflll tri.t no 1AM wn ~""" t,efor• • ~ w~ enoountertd}. 
• ~ (61'1dltbtlf'IO th.!il 11'1~ wU rk~ whldt c!4d not tl'\lltdl, 1!11'1'( at tN! Spe(:l!'IM Ql'.iln'lm.!oft). 

1, the ~la ~reporu.a mate!' to one of tM 9fovlded or.ilmmair5. the sefWff'<IUST present tM ,e,s,utu of 
tl'le mot,n to tnt ~ bV way ot • ""'t~ OOQ.lment 1n ttie ro,,,...t request ltd i..,. the Oltnt. A wvet" MUST be 
ea~ble ot SUl)C)Oftll'l9 NLSML,, .!Ind may support od'I« tOffl\fltS. 

II ,_, 
l=-c·l••o­

'1>•-..., 

6 . 5 ,S Prompt Component 

Prompt Is , c;onvenlc,'lce COITIPOftlflt lo -P loput al'd outpt,t componena. combl!\41 t,helr ll!ecycie$, •~ allow ~ put to 
i>aroe--rn on an orutput <0mponet1t WI the statlditrd seM@. 

l'omple 72. Cl5-nt ,.que11u DTtot• lnJ,l,lt coll.ct.Ion from • c•H 

UI' I Jlllll,rt ' 
1,_, 

11cr,1,n.1 

,i,r•-.or;o 

/1.n~t 

rr~• ,, 

,, ..... 
It-~• /H•& 
l••.a J Int• 
1 • .... -.;' 11'4" 
IT•• ~ /lua, 

it•• 'f {!,4,. 

/ituv 
it•" t 11«• 

.... 
H- • .,..,., • _.~ t l•••f n •t i t•, /II_,,, 

' /l1W• 

TIie SMW!t MUST Yllltdall!! tl'lat ti. l'IIS aP(lr.)Pl'lalt!' (Hoo~l'l'l«Mlll~S 10 l'l!n(le, the re(l~ed ()utOut Mid collect lM 
rt<IUfft«1 ~t oerore Kl(JIQWledQlno th4 component ,rutlofl. 

e.s.s.1 loin con•i<ler•tlon• 

l'Jlt pr0fl1tlt comp01'1fflt toaows ttte wme combined Jw, consklenitlons •s OUCPIII Mid fnpul (011'1901'1Ct!ts. 

6 .5 .5.2 Command• 

~ prOffla'.lt ~p,onMI. ltnOIM'W!l"ltS Im~ lltl 11'\C~IMI! (Ol"rltl'lanCIS l'r'M\ OUl~l ano 1"""1 dol\d 
oenavn thew~. tr outll'!t <OmP(ntflt ,omma,i0s .we eireaited •l'ter me output t;OfflllOll"1t ti.al ~seo 
e-x~. 4 <un~peaed-~ul!SI'!> ~ HUST be feturMC. 

6 .S .5 .3 Evcmt111 

llle pr~ component tifllts lntffllloeOllte eveou from Ole nested outwt •IKI "1PUI ~ent.s. 

e . S.S.4 Completio n 

n..1nput CO~IOtl fU$0f\ MVSTbt one ot the mm.Ao~. Of Of'Cc of ttl• lOQMI CPDJPAS)(fJl tt¥9Dli 
E\'Hlts SlQMlllno compll!UM of 1M o.itput components are tuPPfl!Ssed. 

6 , 5 .6 Record C.ompon ent 

c.l rKQ41111'1,1 b • «we conc;ffi In ~yo. llld tJ l)l"()vao.cl ~ U"I reco«I c;omPQflent. l1lo9 <OmPQIW'nt allows meoa. to be 
CIIPl'lll'ed from a call« a mixer, uSlflll die s.en-ff's locM mc!dla HrVtr, stored, a.nd made av.l&lbie to cae~.s.. The c;omp00ent 
is treatt!'<I \!Sino a <fe«!(dl"!> cmnmMMJ, 1'11tl'I • U!t Of oC)tk)M to 6etenn1ne the Mtun or tN rf-c::otdfl'IO. 

bample 73. Clk-nt r.ciUMt$ a • lmpte fecof'dlno 

,. 
l• ' f 
., ..... •t· 
'' . 

• r.t .<""1r ~• 

The$~ MU$T Y,llll;Sal• tl'lat ft hfos ,&lpl'Olll1~. ra,ourtfl{mei;;tw,~ t1) make the ~cllnt;l befOfe (1Ckno'l'l'ltd9lrl!j the 
Comc,onMl a'l!Mlon, TM com()Ofll!flt MUST tor.ore "'1'( l'lh'IU u.at " does not \lndHSUind. 

6 .5 .6 .1 Join con s ideration• 

In the-CIIH: tt,,,t • f.«ll'Q (OITI~ If elCWltitd 1)1"1 ,1 c..al Jolrled to ot!Mr<-11111 QflT'llKtrf,,. tile dlrt(:tlon • ttlb\lte 
wlllsoe,cfrylrlMHnllludlo,re«twelal.do,ortloll'll'ltlbe~rrtlntlle:~. 

In s«ld mode, CJNt tM audilO :set.I by 1M Gil~ k recorded. 

In rKY l'l'M)df-, ~ juSl JOIMd kl tl'lf- l'l'litidla ~ 11'10uld ~ TTS. aud!O imvbad:, eu; wt'lef'I JClned to 
itflQOlff t.a, ~ re1.onl tNt Olher (,1111'5 ~ al,ldlo (oroCJ,abl'f • l'IU!Riln ~1101'1!1} AO, Wflecl Jollned to • 
ml~. should re<ord the a!Jdlo Htl( from w mb:« (OU'll!f ~le talldn,o} atso. 

Duple-:( mooe-k a eomblNJtlon of s«ld and ,~. Ttle ~ttorm MaY oo Ulese « rl!(Ofd Ulem as se-,)Mate 

"""""'· 
Wl'ltn e.xeo.itlll!l i' ff(OflJ ~~st• Mer, Mnd mode' 15 ,ioc $Wl90fted. 11.etV moo. re,orcls 4udl0 rrom •II mt,;•r 
partlciPoAnl$.. Duplex IS s dOl'le of r~. 

6 .5 .6 .2 Comm.11nds 

TM re,oord (Offil)OMnt lmplffllenu Sit\lH.11 «lmmandS fOf maflfl)WUr,g UM! ~dlr,g durlf'IO Its HKVUon. 

A (llent m..,. lllstrva "'""°"' coml»(le:nt to p,IUM by Mf'IOTno ~ p,iU5e <OmmitJ!d, TIie s,tf'\Plfl' MUST CIIUW u,. 
media seNer to pai,s,e rK'Ot"dlDQ, a~ tor lbter .aPOl!fldlng. 

l!xampl• 74. CIM!ent requests r ec,rd componenl p.ause, suv..-confirms Ex. 1015 
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Adlll't~lnst1'1.1Ct 3/"«:0fd'°"'pcwlltnt tOrfSj,lm.-~" It Nls~lo!JsJVbfffl ~- The HlVtt 
MUST ca,.,se the medlb set\'t!f to r~me re<ortllnc;I, apperwffnQ to the Of'loiilMI flle. 

Exa m ple 7S. Client requecsts reurd c:omponenl resuma, server confirfflJI 

'" 

6 .5 ,6 ,3 Event• 

Ttte («Ord component dMs oot prcvldt any Wlttrmedll'lte events 

e.s.&.4 Compl•tion 

Tile r«0rd completion roson Mt,,s.,. tie one or ti'!~~ 0<one of tM follo'Pltn<I rt-MOM. llKorcl 
~tflt oompletlOll po;lvfc)fs f-«W<ltno ~t,1 In .. (,J,.W$, 

• ~ (lnObtlng oi.ttht mtX Ol.ntlotl w,n re11~)-
• ~ (lnOlel!Ung Ula': tl'lt lnau.,I tJnleOUt WH l1199f!re::I). 
• !kll!...ll!D:tm (l~Ml!IQ 171M: thll!! fll'lll ~t WH U1g0@1'@<1), 

Th• HIWI' MUST~ tht rec:or'1"9 tor c:onwmc,tlOn b't tht dle<'lt by~., ol tel:Of<Jlng ~ -cl•t• Ol'I tn. 
~~fl l'fillsotl, lttdudlflO e !Atl 61 which tM f~Ol'dlf'IO May be retdloH. It MUST PtOYkle url, dutwOn & slZe 

oat• ,1s 5'1«Wlecl on t~ re<ordna demfflt 

lx•mpl e , • • COmpon•nt lftdlcttH It flu compl•t.cl du• to ~lno ,top~d. l)fO'lldlt19 lM ,.cord!~ 

6 ,6 S•uion T•l"min•tion 

Seflkl,n te,,m1r1.11tton rNl'f o«ur bv one o, s,e-a1 methods: 

• AA inbr:KJnd call m.11'( 11<1 ~ by a pc, to some Ol:l'lff ta"i)~-
• AA Inbound c.11 m,,y 11<1 [fm1f!I by -1 PCP, 
• An~ U.11, whttl'lff lflbOuM Of ootboolld, tr'\6y t>t' twQo..sa, (t)l'atH\19v f:Mecl) bye DCP. 
• AA~ call ml'f bf! oong up (OR«t'Ul'r ~f'ION} by th@ rfmDte party, 
• An outbound call may oc re}tclecl by the nmote ffi'll'-

A coU mo astlOWt/Ro -...111 be ~tc:hed to the P:P I' one or the followfna c:0t1drttons ls met: 

• nie cal Nls Moen fllCCe,pte::I end NIS a PC9. 
• nie c:,11116 ~ lflcl lmpll(ltly l\lc$ a PCP (t~ r~ ff{t}'). 

e.e.1 c.11 Redlrec:t:ion 

It a dltf'lt ain detennlne • more fPPIOJH1.Ce tM9e( t« ltfl lnc:ornlnQ uU, II: l'NY \llf$l'1 10 rehll' thl$ lntormbUon to the Ulltf In 
tM fl)(ffl of & Ufll <eo SlP). The~ MUST do this bf!(o,e «ttl){lnO & cal. The tMQff URI nwst be Sj)«jfled tn lM 'to' 
tttrtblrte or tht ,~1rec:t element. 

EK•mple 17. C::O~t ln.t:trU<tt a c:.11 to -.cllr.ct, wllh ~m• hHclert 

I 

,,,. . ,. 
, I• • 

t-11,•t'" 

, ........ ; • 1 11,a,.,..,, ~ • 
'""itr ... ·• 

nie $en'el" 5hollld send•" appr09f\Ote redirection Instruction to the 1,111derly!IIQ seulon. 

If the ~r b ablt; to ~lty !'flay !he- 11:dl~lon to l.lwt callinQ party,• Shedd send an empty IQ flt$Ult to cooflnn 
tlw command MS comolt'f:e::I e:ua,uon: 

1xample 71. kn/el" .Unowle<lgu iJ\J:c:,ustul re<llr.c:t 

If the servti ts Lll\,llble 10 p«tor,n the 1e::l~ed b«.luse u,., e.U Nls e1rU11.y tie...n K(!(lti!d, It 1.t1c,uld ,eti..n • oot•aaowe,o 

(caned) •rro, lndketlnQ 54Jch: 

lumple 79. se.rvel" Indicate, tl'lat UH: c.11 a l,eAd'I' 11-H another DCP and tnat c ontrol ol' lMI cau Is no longer 
avalla.bte . 

h•tJo,o-, 

UI •t lW,. ' • 
nt•<tU>-""'I 

6 .6 .2 C•II Rejection 

If. C:llffit UIIYIOt h&nOle an lnoomlnO "' ... ft MAY re Jett It, The client MUST do this befOA! ecc:f,j)C:fng tM Uill. The tari,et URI 
mU5\ be ,c,ec:ltled a, tne 'to' anrlbl.nc ot the redirect elemerit. 

IHmple 10. (;lient IMtruct.t • C-.111 to -eJ,tct,, witl, t.Ome hH d e rs 

~· 
tyr,.• t· 

I "I> ••" 
••1-.ir •ll.ll •, 

, ..... "~- w 

1, .. ,.' 

" 
11\t' Stt\'t!fSflOUIO l't')E'C,: me l,II\Ot'ftyl"9$tSSIOn, 1rmewrw<n KIie tOOO SCI S41Ca'SST\IIIV, ltJnOUIOSMO an ff11PtV ·~ 
rflUlt to contrrm thoe (OIJlm.Jlld hn c:om~ecl ClloK'lllon: 

Example 111. Server a ct:nowledges s,i.:ceS$f11I rejactlon 

If the sef"V«' ts l.ltlable to Pt'(fOffll tl'lf! r~:l«tloti beal.lW me UH NIS already beet\ l(Cf,9ti!d, It ~kl return " Mt-elowe::1 
(,;a,1CCl) fflWlocllalllng wen: 
Example 112. Se,rver Indicates tl'la t tlH c.all a lr e ady h• JI a nother DCP a nd that control of th• call is no longer 
av.11ta1>1e. 

,., Ex. 1015 
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,.,, r •w-, 
nt•.ll-l<l'Ll 

t•rrr 

6,6 ,3 C.11 Hangup 

If. Cllellt wt$1lt:S to end • ttl It ~Id Wld • tl.Klgup comm.wid to the uill llk$twctiRQ • to do $0: 

l!Mampl• I J . Client ins tn1CU • CIII I to ,, angup, with .om• hudffs 

7 

ni. Sff\'tr should queve- the c~I ro, lroowJ&ate: fWIRQup ~ rf't\lm a fHl)()M4! l!lcllc.ltlrig success of the comnwnd: 

Exampl• 14. S.n1•r • <knowledge,, h,1111,oup q1,1e..,elng 

The ffn'ff MUST follow tills s,eqiie<Q 10 tlar19 up a <all: 

• T•mlr..te II componltflt$ of the <al, .and compot'!t1"1l$ MVSi 5et'ld a Wffl91dll evtt1t ~ Ung tMingup ts U.. it:Mlff, 
• rt,mlnate: ii )Oln5 on th,t: C♦I, MnOirlg 1,jnJQlnt:<14!~ 
• Tennlr..tll! th.e U°""'fkl9 $ff$1(1n. 

6.('1.4 Call End Notific;:;iition 

The ~ MUST ffiOflltor a ca!l's uMer1~ session Mid react a~telY In the case tnat It t~ to &n '1'\d: 

• The serv« MUST d&MnlM tM reason fo, the call ffldlnO to be one of ~Q(S)Q(Jillf' ffld CtA:$90$-
• lf the c•• •ncllng was not • rewlt f¥ • h~up c,omm,l,lld from • clleflt, the ~r MUST ~•nate .. compone,its Ol'"I 

OM!~- Wttkh HUST send • (Ol'npl,tte 4!~ IDdlU!lno l'lb!'"l!P••P ,)$ the cause. TIie $0\'tf' MUST -l!(k!Ll!Jo!WIUy l4!rmlnOte 
,1111 Jo4M Ol'"I Ute c.,11, ~Ing IJfl)Ofnt(I evtfltJ . 

• The S4!1'v« MUST send 11n end WHI'. {GI type un.tvlll&ablt) on bdlMI" of U\11! ull. ~fylnt the llbo\1'4! Ol!termlned 
re-MOA a,; a chlcl @lemeM. to all JlCs to l'<t'lfcll an oner w.n se,nt or from wllkft a command wn ~ 

• ~ ~ MVST NOl Sltlld any mo--. """tfll$ tn:im • i;oa wNOI "'11$ enclt-d 4nd ~~ ltMlf I.IIWIV;iia.tble. 
• The~ MUST l"tipOtld to .any ~Matldt S4!f'lt l0 •n ~ tal (Of'~ w~ ~!f 4!'.ltlst~) WO! ar, it:t:<l'l'H'MM· 

,0.,n(I (e♦ncd) error. 

6,7 He.adera 

l n ~tmef'lll"i WhlOI m11y t,111)' Gllld <hN<lier/> ~ ts, 11 ,e,wr or (llfnt MAV $9f(lfy :s,ev,en,I fl.N<ler ~ts With t!\t $-II~ name. In 
$OCh Ul$e$. lhae MUST be conskl~ to lofm II tollcdkln ol ordtrf>II Vaitlfl"$ ror t ill: lc4!Y pi-O'tld('d. 

t:ii•m~ ., • Clhlml ,~uHt.il fftllbllshm+nt ,,., a new outbound HH-!On with mulllpl• Ya luff for th• SIP It out• h•MMr 

7. Formal Definition 
7 .1 H11.ad•r Elome!'"lt 

Thi <hM~/> tle:meflt MUST t>4! tfflPl'Y, 

TIie attn~tes of tM <!\tllOff"/> •~ ¥e ff roaows, 

Tab'- J : Attrll>UtH of Hffdef' U•m•nt 

J 
l llf<Of'l'I\S the ~pf,Ml I.Mt Ill new U8 II ,h~blf! fO, ~ltd a.l'ld lflYtliM It to tall@ totl<r'OI usl~ ~OQl'HI CM'ltnilnlll ~-­

flle <ott~J> ~M MAY COl'ICMIOM« M0<4! ~ . 

Thoe a tU1b.Jte:s d the <offer/> e§eM«lt are a,s fofowt. 

Tabki J; AttrlbutH ol Otra r I S.ment 

AttrH1uta DafinltlOfl 

to TIie Wrot:t URJ ror "'- e♦I. MIY ~. tel ~I. SlP VIU, • J IO {tor~) or 5QrfOt ot"91' pl,ttfQflTI-
spedl'lc addr.SSIRQ rnechMIISITI. - l ht f;,11111111" JO URI for I.ht- c111t.M11y be a t,el URI, SIP URI.• m> (fo, ~le-) or $Oll"Ht othtr P'!ttfOffll• 
tO«lflC addrt:Hlng mechilnlSITI. 

7 ,3 Rlnglno Element 

1110lcaUon vi.t ,1n outbounel U4 hi,s t,egun ~. or oKUIKecl l>Y t/'le remote p,,1rty, 

The -c;llnglngJ> lltmfflt MAY conl.aln one 01"~ :sbuAs(i': tlC!DM1J­

Tlle -c;ffll9lng/> ffl=r,1er1t fl.as no .a1trlbutes. 

7 .4 An•worMI Eh11mont 

IMIUtlon 

REQUIREO 

OOTIONAJ. 

lndlcat:Jon dlat III outbound cal has l>N!n •ns~ and IJlat t lw! lrd pany n~tlon 11M compl~. At this point , UM! mNIIII Slr@am 

""'9<.,,l,;ll~-9P"'1. 

TIit <•ns...,>erecl/> el-e:ment MAY cont•ln one Of ~re <he,)dCJ/:- llcmcr,1S­

Thl -c;•A$WCJCdi> Mment tin no • ttrt~tn-. 

7.5 E.nd E.lement 

ll'ldlc:.Atlon that the u 11 t,,&,s t:OrM: to &n efld, 9fvlng tfle reason. 

TIM! <«td/> ~Mfflt MUST COl'ltaln a ~le Hldl'.tinOf'I elr:mtr'!- (l Mt.V also contain OfW! 0,M(W <nf::Wrli!: etnnents­

The <~> ~mfflt nas no amtbu1es.. 

7 , 5 ,1 End Reast>n Element 

Ille l'ollOWIRQ •re v♦,Ud tr"4 r,e:,,son eltmer(s. Unltu othotfwl5e Wlte(l, they ;,I MUST be empty, ,11nd the, '1o not h.,lvf" 11ny 
61trlbul.t!S. 

<hungupJ > 
lndlcatlon that the i;oll .noeo o..ie to • nonnol h.anqi.,p by tr.. r.rnot.• p,11rty. 

<he1tt;1up--eommand/ > 
tndlGatlon tNt t~ Gall 4!f'lde0oue to• norm.111 nanoup tnooe:,~ Dy• n&119~ comm,11nd. 

<tlm•oul/> 
......... M~lt.ltlon tll.M. 11'14! tall enoHdue to°' tlm«HJt In COl\l~ w rwoote l)llrty. Ex. 1015 
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---- • •~i.=atlon lMl the ail! ~Ow to Mino reJKted bf lhf. ff!'Mte pany s.u~, Ui be4n(I a~~. 
<rej1Kted/> 

toolcatloll tllat the ttlll moed OUe to bC!I~ re)~ed by the ,emote party befo,-e being accepted. 
<.,,~,> 

tl'lctleollloll tlMl the enH e1'W:!Odue: to. t)'Slefn eoor. 

7 ,6 Ac.c.• pt El•m•nt 

lnsuuat u.e s«Vff' to SMd nocll'katloti to me Wl'lrlo pe,1y th.,t me eal wUI M dMlt wlll'I •oo tMt rff'IQl'IO rrwiv ~ -

TIMI <~rN> e~M Ms no &Wl>utes. 

7.7 An.awe, EleMe n t 

lnst,v,;tJ thit HJVff to ~ up "'" IIICQmlng ~II lOlt '°'1~ ttlt me,dl,) Stl'fllm. 

TM <lllU.-/> eCc-mttil "'" no atttlbutb. 

7,8 fl:•dn·•,t El•ment 

l nstruas the aillfM;I l'.l.wtv trial the GM! ..... r'M)l bt M:U:J)Ced and tl)lll lnStl!ad It Should UV to ean tlMI! URI fndlcated Ml tlW! (Ol'l'lmal!O. 

7,9 R•J• ct El•m• nt 

l nstrutl.!i tM ilf\•ff to rl!J~t me till wtth a Q!11&1 rl!,M,M. 

TM <fl!fK1/'> !!l!!t'MM. NIS flO atU1butK. 

7.9 ,1 Rejec1: R•••o n Elemenk 

Tllt ro11oW1nt;1 •r• v•llo rt-Je<t rn-s,cm •rreits. t.kll8s ou,~ 5t.,ted, Uley all MUST ff ~Ptv, •~ tMy do not n,_,. a~ 
lltll"lbut~. 

<dff:tine/> 
lncllc.tie-s t!wt ttlt OOl'ltrollng P¥tY r.NMd ttl• c.U for an u~fle<I Ails.on, such .tS K«SS contJol. 

<busy/> 
lnclleall!$ tMt th!! tontfolil'IQ P6rtY refUSl!d th!! call ~I! to l!)C(KS IOM. 

<err0</> 
tncllGatK tMt ~ controllng l)acty ref\lSl!d tt'II! call bl!<al.ls. Wini! etrOfo«Ulled, 

7 ,10 Hanaup Elem e nt 

ln5trucb thit ~ff to bl"ln,g me~ to _.. cno n.1tun1!ty, 

The <11¥Mifurp/> tltmtr1t Ni no altr1butu. 

7 .1J Dial El•m•nt 

lnstrud$ ttie Sfll'Yer to trei!lte .a flffl tall .st!d wn~ oonttat of It to tM rf:4~ l)MV. 

TM <dl.lJU;,-~~ MAY C(N'ltdli'I one Of MOrl! ~ ~ . It MAY o,ntatl'I OM 0( mote '!' J ~ . IMtlUctlf'O the S.f.t'tll!lr 

10 lOfl'l the rww all en u.e .-.Olcated m1nn@rrattltf u,a,i t11o1 Ol!(ault (JOlri to tnt k>Gat mee11a sl!t't'ff), 

The .Jttr1ti..itff o4 t~ <.,,,_.I/> ttemtat •re o, ton-,. 

TabS. 5! Attrlbut,u o f Olal Ek m•nt 

Attrlbut• 0.llnltJon lnclu.skm o.rault 

to lndlt..lltes ti.. p,irty to .... flom lht QII shOlltd k lllr~td. RE;®IIUP - lncJIQtu tM Qlller IC> with .... 111~ t,-,. ull $h0Ulc;I appe•r to of191n.ftit. OPTIONAl - 1ndqtc:1, thot mutmum time IIJowec, lo.-• r~ to bt prov~ t,y the thin, "°'rtr 
OPTION.AL •l bt{CWe UM!t'.M~ bl! (OMOettKllt.Nl111!~ tbal't NI<!. 

7,12 loin Element 

ln5tl"\QJ thit MJVff to JOln tht- me,;11;, Wff!Tli OI (lie <.ii ¥w;I Ole~ p,trty, 9h'tn dlfffllon lntJ IMOi• '1~10n ~mt\tf5. 

Th,if <}Olnf> tltmitflt MVST t>t fn¥)ty. 

Tilt •ltr1~tn of thee <e)Olf\/> eltmtflt •• a5 i~lWli, 

Tab~ • : Attribult:s of Join IElo.,nt:nl 

.... 
t.llll·Url 

ml:te/• 

11)(111;;,tn tilt <llrwiol, In wfl~ the mitdl;ii $ho\lld fiow 
1>t1wttnU'let&11aN'ldt11elr<lp,arty. Mmtaeoneoftl'MI: 
follov>1,io vatuH: 

• •duple_• · • lndlt.ltn Ul"'1. med,.. ~Id now In bo<I'! 
dlr«llOM betwHti Ull!partli!t. 

• -,;end· • lnoic'•tu OWt ml!<li. snould «1lv now l'rom 
the ~rvtt a.U to the thlri:11 p.rty . 

• - , .(:\' ... lnclic&ttt ltl6I medl• sMUkl Otlly l\ollo ~ 
lht.tlllrdp,artytatllet~tall. 

fndlcillft tllf! manner III wllktl ttie SffW1" UiotJlr:I ltei)Otl-ate­
nwdla bl!oYl!81 UM! two partfPS. Must bl! one or Che fol'°"""O 
v11lue5: 

• ~bridge • • lllW1Kt$ Ille ~ r to ~ tllit parties 
media st:r.ams via Its bGIJ ml!dla s«Wr. 

• · dlr11C1M • lnstn.lC.t$, the: M'IV'1" to 1'14ve trie part11!$ 
~tl!medla~)"Wll.honl!<lncch!!t. 

lndlcaln ttJc lrd p&Jty i;,N I.RI lo Y,tllct, the t.,rget ~ll 
~~tlt!)Olne<J, 

tndll;;iitK tM ml:tff' n•MM to l'ffll(;h tnt t•roet Qll lhoYld be --7 .13 Unjair, Elemer,t 

lnciulUOn 

oPflONi\l. 

Ol'TTOl<AI. 

REQUIRED "'1lU$ ml:iret•name b Ht 
MUST f+OT bl! se. It mb:l!N'latr'le Is .... 
REQUlREO OOIKS uitl-\lrt ls Ht, 
MUST HOT bl! set If c.d•ur1 I'S :M?t. 

l mnucts tM Mf"Vl!C' to unjo!n u,~ l'tlecl!a strums or tht c-.all 111'IO tl\ol S91!(Jnta pany, 

The <lln)oln/> !!lffllell,l l'IUST M f.'IT"!l)(V. 

The •ttrtblltei; of lh4' <.1,111;1of'1/> ""1"1t tirit; N bllQl,ft.. 

Tllb~ 7 : Attributes at Un)aln El itment 

Attribute Ot:finition I ndU$IOn 

dupk!-ll. 

Gfltl•Ufl 
l ndlQltl!IS t~ lrO ~ u,11 IJ!tl tro,n 'lffll(h tbt target RE-QUIRf(> Unle$S mtter,n..ne IS Ht. HU$1 N01 be-
ta1l ~Id bl! Uf'ljolned. setlfml>..l!r-natMliSl!t. 

millet"· lndlcatl!:S u,,e muer Ntme n-.m Wl'lldl lM w~ cal REQUIRED ul!IIHS call-"'1 Is Sl!l. MUST Nor be wt., 
~Id be ,_,joln41d. ,at•llf1 I$ Mt. 

7.14 Join ed El• men t 

1.notaittt lMt ~ ~11 W.tl! sue<essflJI!~ JOJl"ll!d tothl! '9t!(ltll!d pa.tty. 

TIW! <}Olrll!<I/> deml!tltMUST bl!~-

TM attrlbutl!S of tM <JOI~'> l!IHn!!"'- ¥1! H O.Ows. 

Tab~ a: AttribUtH of Jolllecl l lem el'tl 

Attribute Definition 

ll'IG1aitl!f. tl'le 3tcl p,arty c.,11 UR.l to wlllctl CM 
t11rgeten!lw&SJdnecl. 

Inciul'.Jo11 

REQUIRED 111\ltis ml:tet•Nl'"I\II IS wt, MUST NOT be- Mt II 
mlnf'•nllrr\,elSWl. 

lndTQf,uthe mJK"' tlilfflCtowhkh tl"letll,vcta.11 R£Qu1REC> un~ cnll-ur11S ~ - MUST NOT be~ tr ca,,. 
WM )OIMd. ut1 IS SC!ll. 

7.15 Unjoine d El•ment 

l~tut.h.a1tht<ll11CQ~tQ~)olllll'(ltothits.p«lfl""o.rtv­

TM <uajol!ICd/> e.Jtmtnl MUST be emt,ty. 

TIM! olttl.fl~tes ol lM <l.ffl}Olnl!d/> ~t .ar@ K follo•.....s. 

Table II: AttrlbutH of Unjoi ned l!lemmt 

Attribute 

c.Dtl•ur1 

Deflnlllon 

tMltalef; the lr'd l>MtY ti!M URI fr'Orr'I wtik:l'I IM 
i..rget C.11 W.,,$ Ul'IJQlnei:11. 

tnthn!on 

RE~IREO ul\lett mflcl!lM'lllme ti SC!ll. MUS,- NOl be Ht 
If l!\IX4MIM041 ts Ht-

mt:t•• IA!lkiltl!f. tl'lt ff"ll~K Mime 11"9m ~Ith 1M t.ltQl!t t•n REQOIR.EO lll!ftis Ull-4111 JS Mt. MUST uor be kt If 
wu U'1jOlned. Gllll·ur1 Is sec. 

7 .16 Started S Dea ltina Ele.m ant 
Ex. 1015 
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llldlcttn ~ • Gd )OIM(J to a mtxf,r ""1th wlictl Ule con<roUlng oartY tlas"" events .Wb9o1P<l~ IMS K'lMltecl a sc,e,Kh dtte«or. 
provk:!Jn9 It$ IJRI. 

The <SUrted•Speiktt\9,1> ~t MUST be em~. 

TIW! attrlOOtet, d tM -<;.SUlrtecl-~klf'IO/> ~·~as foltbws. 

T•ble 10; Attrlbvl,U of Su1rted $1)4,• k ngi Uement 

Attrll>llte l)eflnmon 

Ull•U!I lftdlGlltK l ite URI or U'lf catt w,flkh tlM tfl90Kf!d lN!: ~ ~t~Of. AEQUIRE.O 

7,17 Stop!)6(1 SjW!aklng El•nHrnt 

l rll,1iults tti.t a (611 Jolr,ed lO a mb:,tr Wltlt Whi<tl tM (OfllrolUr,g ~ tia,5 <'WI .Wills $1JtJ5mP(loo IW5 CNHd flcttY;KIQn .0, a ~Mdt 
CletKlOf, prtwkllno Its UAJ. 

TIW! <st0PC)ed·Sfl,H\'.IIIQ/> ~Mffll MUST be: ffll()ty, 

TM anrt~tff « tM <st~-~kll'IQfi. ~~ we as follows. 

Tab~ 11; Attt lblitH of St01>1>M Sp..a.Uno f lamant 

Attr lt>ut• l)eflnll'Jon ltM;lv,k)" 

Qltl•ur1 Jn<IIC.ltff the URI ot Che (.lllt Y'N(ti hf!$ tr'Wl!l"ed ll'le w,e«:h Ottt,e;tOI, RfQUIRfO 

7,18 Ref Element 

Used to ~f ~ add1,ssd a~ Uf!atecl rHC.'llru, .mhef' ii c<1n M ii comoone,nc. 

TIW! <rtf/> e!KMM MUST M f,ff'll)Cy. 

TIW! a tTI'li,.,JtH"' tM <rfl/> ~Hit llfi!! M fol~. 

Table 12; Attrlbvtu ol ltef lfe .ment 

Attribute 

u,1 GIVfl the- URI of U... new rnc11ru, REQUIRED 

7 ,19 Compon•nt. 

7.19.1 Stop Elem11nt 

IMtnlctS a componerc to COf'Tlof! 10 aJ'I Kid DefoH • c~n naturally. 

TIie <St09/> fll!!mff'lt HUST be empty. 

Tlle < st-09/> element MS no attributes. 

7 . 19.2 Complete Element 

l~freotff tl'lllt d\oe ~ Ms COf1'f t• al'I er\CI al'Ml rw furtMf l)f'OOHSl1'Q .,.,u OtttJtt. ~ ttlf rfllrsotl tf'Jtf U'lf 
t ffffllnatlon, 

llle <COl'l'lpig-.f:. tlfment HUST Cotltalrl e~ one Ollld tMmitflt, lndlcatln,o ttle rettOII for Ule complete t"VN!t Q81g 
rak-e<I- lhe re'"°" rn.ty tie .a, fJIIAJiRm~ 0< • ,e_,, sprdtt,: to., p.a,~tar Q>ITlponeM.. 

rt,e <tOmoi,/etc/> element fl.as no .attn~ta.. 

7.19.2.1 Complote R••Jon E"loinent 

The kllkrwlnQ ar"f ¥'~!kl comolf(e l'etsotl ~ts. Tl'!e-r all HAV COl'Mbh\ l'uMer cotn()Ol'l@tll·S9!(1~ Mi!tldaUI 

('ttements, bl!, tney do not Non ¥1't Mtn:Dutes. 

<stop/> 
Jtldlatn Ula1: thf com~t ~ to an end b«al.lW Lt was ts.sued a st.op command t,y tht 
concro!Hr,g party. 

<h•f111!11p/ > 
l~l«rtn th.t tr.. ('OlllPQntf'lt c:.~ to en~ 1;1«,ti,.. CM-c.oll ~. 

<errM/ > 
IPOICIU!S tMt thf <:0mponent ca!M to an end bk.allMI It fflCOUBlerf(i ao MCI", 

7 . 19,3 M-4i• Output 

AA outp,.r,t ~t:nt JJ; us-d to lnWvct tile sen"tf to gentr.,t• ~di~ or.,tput to• (l,111" ~-

7.19.3.l Output Elem• nt 

l~ruru me $MW( UI Jk!!Oln .,.,, OtJQ:)ut CO!'r'lpOtrf!'lt ell!Oltlnf otr Ute l.WQ8 c.tl M n'llJrlti w!UI ttw: ~ 
ooa..mentafldpaqm,ecel'l,, 

Tll• <Ol.llPVC/> wnient Mi.r.IT O)N.411n one or mor• -;dpcymffit/> rlansot;s.- A~ MUST Wlll)Ort tti• 
applk.alion/ssm1+xnw «w1tfl'lt type, but MAY lldOilnoMIIV support otntrs. 

nre aUt1butH oftlW! <outpulJ> l!Lemef"lt art as fOl!ow's. 

T a bt<1 U : Attributes of Ovlj>ul U•ment 

O.furlt r"d USIOfl 

... ,_..,. 

'''" 

ll'ldk.ates wethlrot Mt uie COfflJ)OI\M( Sf'tovkl 
M startecl 1ft a Pt\lM!d state to be <e,l.l!Nd at tnte-lfalse 
alat<i!rtl~ 

l.ndleates die c,i.11tklo'I or sllffl(e ui.et should 
sp,&ee (~lS of lM ffncl@<f(i docuMffll, 

l.nctlutts tne nl#"!tier of um~ the outpUt 
ihouldbe~M 

l.l'ldkat6 th<I!: M~dnwm al'l'!Owlt ot tlnM- tf'Jtf 
"'1'11cl\ tht output SM!Jld be allowed lO run 
t>e(orc bcirlO temlAlllecl. J~ rtpColll$. 

lndlutes ""hkh nedlo cngin. trae ~ 
SMl.lld use to rendiff ltle OU'IPI/I. The serwr 
Clctl~ !he PQSS()fC v•li.,es Md ff!ll5 bKk to 
!tie: pt.lrtform Mt'MI If not speofte<I. 

1'1W! YOio! wltl'I W'llct'I to SJM!lft tM r«it16ted --· 

Al)OSlt1Vf: 
lnt119e, Ot0 to I 
l'fl)fll FolfVff", 

Al)OSltlff 
.-itf'Of( In ms. or •1 
• l tooJwbfit, 

A/larbltn,,y ...... 
My VOi« 

sup,ponedbyW =-· 
~tsi!IOOO..l'l'lff'lttot~,ytb@ouq)IAfl'IQIM. 

OPTIONAL 

OPTIOOAI. 

omONo\l 

omONAI. 

OPTIONAL 

'Ille <OOC!JrMnf/> flftMm. MUST Nlvt: <l!IU!et a url am1bute St.-t OR a contfl'll tyl)f and a bOOy, contalnif'IO a 
OOQ.lrnfnt rnr (Mltl)Ut rtndi@f1"9 tnCb&.eCI ""IUI'" COATA-

Tlle aw-aiutH ol tht <<toa.imen(J> Mment ;),.. M folloWs, 

T• bl• 14! Attrlbutu ot Ooalmenl Ei.m•nl 

Attribute 

"" 
7.19.3.2 P•uH Element 

AECllJIIUO unless 
CCfltHrt·t\11('atld 
(Ofl(a,t •re. Mt 

REQUJII.EO umess urt .... 
lnUl'ocls U'le Sfl"Wf' tG l)dllse the ~la o..itpvt, ~ f'l,Qt Ulrmll'lllle tN a>Ml)(H'ltnl. 

Tlle <pause/> flemfflt hH no attrl)UtH. 

7.19,3.3 Re.sume Element 

ll'IW'\ICU U'le Hl"tlr to~....- rttOerlng tnt outwt lro,m tnt last o,,use m.>rtff. 

lbt <r11A1meJ> cl..-nent MUST be tmpty, 

Tl!• <r'H'imt/ > etem.n\ h4$ no •lf1ftlUtC$-

7, H.3.4 SpeedUp Ele m•nt 

l~rudS the~, l(I l!'ICl'tase Ulit f"<llt<I! of OlltpUt by.,. Utlrt .!ln'lool'lt. 

nie <Sl)ff,Cl·ul)/> eletnerM MUST b. etnl)Cy. 

Tl'le <speed-up/> elefMM lwts no «Ml>Utf1. 

7,19,3.S Speed Down Elem en t 

l~s tl'lekf'V4fto deaeMa t~ .-.tc r;,l outp.1t trv • I.N'lli: 1~t. 

Thi <sl)ffd•doWn/> Nfl'ltfll MIJSl b4 empty. 

Tile <sPffd•CIOWJt/> Ament No$ ro •ttr1butff.. 

7.10,3.1$ Volum11Up El•m• n t 

lnstJ\rCU '1'1<1! ~ to lnCrl!Jllse tlle wlul'M ct GUltiut try a lll'llt amot#!I 

Thf' <VOlumt·uP/> e!KMm. MUST"' fMl)Cy. 

TIie <'l'Oli,me-up/ > tlfffitnt hat no atttibutf1. 

7.19.3.7 Volu m e Down Elerr ent 
Ex. 1015 
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lr'ISU\ICtS 1M server to o«'fMW lt'M: vot.ime or O!Jtl)lll ~. UM INl"IOUM.. 

Tlle <volvmt-do'Wfl/Jo Mlllfflt MIJST ~ tnWty. 

Tll« <vol~-<IOM'l/Jo M~ 11.ttno oU~M, 

7 . 19,3 .8 s-k Eloma nt 

IF'l$U\JCU the ~ t.o mcwe Vie pwy marter ol lhe ou«puir forwat4 or bkk 111 tJme before resunw'l9 ouu,ut.. 

n,e <.Hek/Jo dil!lllfflt MUST tie M!iltv. 

nte atlnblJ~ ct ti,,t <~> elf!l'nf!nl IN'f! ai folirrw-1. 

Te bl• 15; Attt lbulH ol SMlt 1:1.,l'l• nt 

Attr lbVt• D•flnltlor, P'oNlbl• V•lu .. 1'1Kl~loi, 

""""°" 
lnOlcat t<J ttl@ dlr@<lloo IA time In ¥11tllcl'I to ffl()'ltf! lM 

tOl"iftrOINCk REQUIRED 
ploy """-rker, 

•mo.int !:~~~ the dUQt~ by whS(1! to move U... play A. ~•11111:eoer, In REQl.11Rl;O m• 
7 . 19.3.9 Finl.ah Element 

ll'l(fbtff thot U"I OUCPJII COfllllPOrl«( <-OITIC to "1 ~ OS. a rtsUlt of re.Khln9 the eNI ol Ul• CSO(J.l~t (0 ~ 
tM<terH. 

n,e <nfm!V> ~t MUST be i!ffOtY. 

Tl'lt' <nlml'I/> ~t Ms nt1 a ttr1butM. 

7 ,19.3.10 Ma:icTlm• Element 

lndliOM.s thllt the ou,p,n co,npon~( came to 11ft eno cfUe to thf maxtmv,m ttmil lrmiil btJi,g rMdlecl 

ni. <m.JX•llmt"/> c ltme"' MVST bt empty. 

~ <mox•tlm«/> tlcment has no •ttf1butff. 

7 . 19.4 M.-di• Input 

M lnQ\lt COR'IC)(ll'H!fll llS usH to IMtruct ti'» ~to 9-,,« ~ In.put from a call 0t ffl[UI(, llWIQ tittoet DTH.f 04" ASlt. 

7.19.4.1 Input Element 

ll"!SlRICt:S w server- to Mglfl al\ ll'IPlll cl«ector °' th@ s.ptdtlf!d mode, Witt! C4!rt:81n attrlDlltH, t()Ve,tfle,d 1W ~ 
r\Jle$""1\IIQICdlhQfW-qrmoNQr.-rffl&JOOCUl'l"lef'lt, 

Ths <lnp.1V> ttement HIJSf cot1c.t! one: or ffiOff! jOJilfDrn«I? sr\aocotJ­

The attributes ot the <Input/> e1tn-.eB1 -• H folfo'ws. 

Tlllblt! U: AttrlbvtH of l.npJt l!r.m•nt 

..... 
lndk.<1tKil 
termll'law !okM 

C.rmln1tor" :~":, s~ A tOken 5trlrig 

elll.M the ln,M 
oetoKUonto ,u~. 

lnobtes t"'-~ 
otffiep.artkulllr 
Input l)fOCKSOf IO be 

te<:09n1zt,r :;::~v:ri::s .II lbk.f!n :Urlng 

(r,;itoOIOOHwtiktl 
MRCP profile: to 
IIW'Ok•)-

lnCIJc:atK tM a11D11nt 
lnlU.s.l• ot Clm,e prete(linf 11ny POSlth'f Wegcc-In 

dmf!o!Jt ~::'"rt~ic:.::r =ncis, 01 •1 to 

l.ifn!Oults !r~'ed. 

lndlCll!H (lfldle 
caseofOl"Mf~) 

lnttr•Olglt• ===~ :i'ts 
Umeovt wllld'! mav CJO;plrt 

before a tll'Moutls ......... 
lnclk.<1tiMN)YI 
Siel'dith'eltlf! 

11ny~1m,egcr-1n 
mlllSf!.<lono!., or • l to 

"""'· 

.., . .,. 

MMltMty ::::!'::~De :n~ ~• Detwttn O O.~ 
Input. ttJQMr "al'Je-s 
r~t9,..t• ,.,__ 
11\dlClltett!W: 

ma:dll'lum perlOd ol 
511enc41<Mllchfflf)'M lllry~lnit~rln 
•noountered dl.af\9 mNbeo>nds. or • l to 
lnPll(Qllt"4t1ng i;flsable. 
before II timeout IS .,,...,.., 

MustSUpportMIN!.f. 

OPTJQtV.l 

oPTtOHAl 

OPTIOHAL 

OPTIOOAL 

OPTIOHAl 

<WTlot.lAL 

OPTIOHAl 

OPTIONAL 

OPT!OH"-

mattl't· l l'IOkaCK ll't! 
content· •~r~ 
type doalrneM tOfl'TW, 

=ic:.==~~~ as,~nltJnl+xml OPTIONAL 
~1Cotlon/~rn.,1tml. 

Provfr;lfl. tbt QrOmmor OOCl!ment. ~ 11"11"1 the- 1nCIU\ QttffllOP ~ be 90'""'tfl'l9CI-

The- <i~m,n,ar/> •INCltMUST~•!t~r• v,t tttrRM• wt OR IIWOtC1"11 t',/pe !Hid ii bo<I)', 

~~of 1h11 <9nomln(II/> ~ •• •s foaows. 

Table 1?: Attribute or Gr'•Tlmar llement 

AtlribiJle Ot,fl11ltbn Poulba•V• l\tti 0eta 1Jtt 1.1\CIUtion 

PrO'otoes., URI a'I whktl tM My vatld URI SCMme- llEQlllA.EOvntess ,. OnlrTIINf doWm4'nt ls jj,jPQOlteclbytlle ...,. COf!IMl·t'fPl'ar}d 
iwaU•ble. ~(egHTTf'). coritentare ff( 

(O(WeM.-
lnd!Utes tu C.ortfflt I~ of 

A l)(llmtMtc.otllleft!. llEQUlll.EO vntess vrt .,.,. the ~m.w ck>o.lment tvNt~en ..... ... , 
prord<led.1$COAIA. 

7 , 19.4.2 Match 

lr"IOlcates t!'lllt Ille c.omPOMnt came to an end due to one ol' Its 9rammars macchll'IQ Ult! r«e!Ve<l I~. 

"Ole <matm/> 8ffllf!flt MUST conto!in a Vaid response c!Oo.Jment il>ltNl'I COATA. 

The .nrtlUtff 01 tr..- ..:matchr/> eltment olfit as lollow5. 

Te bl• 18: •ttr lib'U1itt of l.~'ftm.i,r llem•nt 

7 . 19,4.3 Hoinput 

lriok:atti trlat UW! tofflPOM"'- came to •n end bk'MJ~ a timeout was tJIOQet!d' t,etore. ll"lput was rece!Wd. 

TIii! <l'IOlntivl/> dil!rMl'lt MUST be tf'IIOlY, 

lnGKatlfi thllt tlllf component tar!MtO an tnd bKt\lSlf lrc>Vt"' rec,elv«I """"'h did noc mMch ."" ol tht 
~~mmart. 

flie <nomatdt/> demerit MUST be~'f'­

Ttle <nonMtdl/> ~l 1'aS flO llllrlbute£. 

7.19.5 Prompt 

ln'lerrupt OtJtput "'Ill an artinrary 9 tan-v'nllr 

7 . 19,5.1 Prompt Elom-,nt Ex. 1015 
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IMb'U(U w ~,to beoglr'I al\ ll"ll)ul doM«UM'ol lM ~ MOde, Mtll U,!Uil'l lltl rl~ ~y~ b'I U'lt!: 
ru!H 1)4"ov!O@d In one Of" more c;ina~r oocumellti., while M,Wlt""1eously renoefln,g ovtl)Vt, 

llie <pron1')t/,. demfflt "UST (Otli.ln M <flPMV> ,teme,,t -lnO 11n C'QtGQI/U"' tlcment. 

.t.ttritKtte D•JlnlUon Dflf,111lt l nd uj.\Of'I 

wr 
I 

W111Kh«ornct~ 111i:,ut~t«li't1«mlttedto 
9 e• n lrltemipt lhe output. OPTIONAl. 

7.19,6 Medi 111 Recording 

... rKOld COffll)Onfflt Is used to IMCf\/Cl th! svvtr to fKOfd audlt,le or 'Mllal ~. ICC' (M'l(l,QQ,Y 0, Pff'N!Mnt $(~. 

7.19,6.1 Re<ord Element 

ln$Cf\lct.$ th• ~ to b<egln rtcordr19 Input to tilt (.1111 to" Ille . 

.t.tt,ittvte Deflnllioft Dflf 111JI lnd u!Mon 

rnetormatuseo-.nno 
~ Ing, 

A. Yallcl lonnat tokffl, such .as 
'mp3", 'W<lv', 't\215,4', 
l~~t,1t1os11'>11dtlt. 

moJ Ol'TIONAL 

lndQtawti,eti..·$1J~t 
U.tt•beffl rK"01"dWlllbePf~Wk'1;1 tNelf~ 1-alse Ol'TIOWil --lncl'(.,fteJwtleU-.-$Ub:MqueJ,t 
JtoP•beep r«ordstopwlltb!!prtcll!d@d. tnJe:lfalse 

¥WIJl<lbeeP, 

~ffl· W~ttle"WtlMQIAf\t~ 
paus,td ¥di st11rt In PAU$~ mod•. tatse 0"'10NAL 

IT\IIX• lndQtH tfl4 "'-'11,mim An~ posittvt 111,t~r In 
dvratlott durtitlor, roi Ule l!<:oldk,O, m111eoonds. or •1 to Glt.allll!. 

eonuorsctielen!r.hol1~ 
or si~ 1n.erallets have Airy l)OSiUye 11\UQ« In 
~nto'°'1dli'de~v ~s.or•1toOIWbll. ,......,_ 

• "ch1p1uft • R~s ootti 
knl and r~ elv-ecl oud!G. 

• -nncr • lndlGatts IJWlt 
only the bUdlo M!nt rtom 
ui.e <aler it to t>e rKOtded. 

OPTIONAL 

OPTIONAL 

lndlt.ates rhe dlr ectlon ot the 
(.Ml tore<:ofd,mMnlf'l,o<Mlkh 
c-.n leQS(sJ •• kdi.l09d In tti. 
riMutUtlOfl~,+naisetMcal ~ 
~to•nottitroram~ 

Not sUWort.O w"'n dllJllu OPTION~L 

WlletMf •n fflMIMIS (aJH 

R~ Ii e.itKUtH &9MMt 
fffllll~ . 

• "rf!CYM • lndlcate-stMt 
0t11ylllld614'11dk>r«ffied 
by I,,. e,lle,f-1$ rt«Wdod. 

1et,1,) slloukt be mixed Wlto a true1rai1se false: OP'llONAl 
sl~tteo«llngcl\.a!Wlel, 

"'- <nlrc/3> f:lemotnt MUSl be tn"I~. 

The attrlbVtff of the <hlrlt/> ~ •'• ,i, folkwos. 

Tabl• 2 1! AttributH ot Hint Elem..-.t 

.t.lt ribut• Dcfinitloro lnd 1nion 

value The value ot the hint pn;ryjOcd. 

7.19.6 .2 P.au• e flem ent 

IMlru<lS w ~tOC!f!bSf: ~ W!l)tll but to te;we tnf, deStll\lltkWr <>t)en IOf a.,,i,endinQ to~ 
re:wrT19tkHiti'omthesam•Poll'1t. 

The <pa!JW> eflemerit follUSf be en¢Y• 

The <1)4luW> etitmetlt h.n no blttl:>Ules. 

7 . 19.6.3 Re.su mo Element 

lnsuucts me SM'f:r to aMttitlve r~dtlQ Input, ~ to me safflf: OMUl"llltkltl. 

TM <rewmt,I,. elf:fflfflt MUST bl tffll)l't, 

ll'le <ritWl'M/,. elf:fflfM. his no •t1!11klte-s 

7 . 19.6 .4 R&e:ordln o Element 

Prcwfdes the re51Jll ot • r«ordlng, ,, a n:ferente to ltS loelltlorr. 

The <rtcordlnoh eternent HUST be eM1,ny. 

The attrlbVtff of t t,e <lec.Jlfdll'l9,I> - ~ jiff u lolows. 

Table :;z:;z: Attributes of R~dinc;i f.lcment 

Attribu te D• flnlUOn 

"' 
lndkbte-5 tllf: URI •t 'MIid\ tl\f: r~o«lll'IQ Is 
m.tOfliYil'Ablt. 

duration 
Jndlt.iltH the duQtlon or t1'II com*t<I 
,eoarn1ng. 

,.,. lndbtH tM fllHu· ot th• compl<C~ 
f«Ol'dlng. 

Po-slllble V.alv H 

AY<lllclVRI 

A1)06Uwe lnte,g~tn 
m1111second,. 

A~ IM,tgff In bY,es. 

lnd!Cbtei thar Uie componel1't came to an end due to u,~ m&Jr dvn!rtlorr belnQ ,e.!d'!ed. 

flre <m.ix•dur.atlocv'> Mment KU!T' be empty. 

The <m.llx•dur-btlOrl/> ~t h.uno ,11ttrlbutes.. 

7.19.6 .6 l n itial Timoout florner1t 

l Ml11tkm 

Rf®JREO 

ReQUIREO 

R~fREO 

I~ thllt tM Cotne,OIW!nt t..!lMl!tO 61'1 Md due (0 no ini,ut b8IO ~«t~ IW!I~ tM lrmlaiHlm!Out. 

TM <lnltllll·dmeooliV> ~«lt HUST be ffl\Pt'Y, 

Tl'le <lnltlli~V,. N<t'lfflt Msnoattr1butes., 

7 . 19,6 ,7 Flnal Timeout Elemt1nt 

lndhtes 11'\al Ult: component cnmeto .rm end b«lnlse noinc,ul h&d bren l!et«ted fo, the ftn_. timeout 

"'"""'· 
ll1t' <nMH!mffUt/,. el~nt f«/Sf be empc_y. 

8. Use Cases 
STRQNG,LV REC()MM(NtlED. 

9. O~termining Support 
It an entity SUPPorU Rayo,• MUST ad,,,ertKe lhet faa. tr1 retur'M'IQ III feMvrt, or "urr"l:llll'IPC):r'lly0:0 4 cu.e ~t--'41,;:,!mllDO r'f,g&!dfl'IO tht potitt,IHtv 
of lncrementlno ~ ~ numbefJ In res,,on.w to a ltn'!A P l:K9YIO' W IN'Ofmtltk>n rt<lutSt. The rnpOMt MUST lbO rnctooe feMvres ror ttoe 
oppllea1Jon !~u, and \1';1~ melhods suPPQrttd tr~~ rnponc11119 Cfltltv, a, d~ Int.he n:i.vant Sl)t(:lfkal)Qns. 

Example ss. Sen'k • DhcO'Wery I nfonnotion Request• Cllent lo Serve r 

J 
I H mple • • • SKvlc• DIKO'H,V Infotmatlon 111.ffPOIIM • CHent 10 ••rwt 

Ex. 1015 
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Example 91. SHvlce Dh.cowery I nfOl"matk,n Respo11- • Serve r to Client 

',. ' . 

Jn oroer lot an appk.atJon to clete,rmlne WM(}l@f a n ttiU:y iiupports tftls protoc<N. llll'lltie poslRlle It SHOUtD use the dynamic, ptf!sen«•buees ptotlle of 

sel'Vlcie dlS<Xlvel'Y oe1111ec1 tn lD.!.11Y ... Cn..lld.llU.u UJ, HI;,,'!~, w an aPSJUcatio,. Ns not r«:otlvtd eritlly ca~bllltlf!-5 lnl~n rrorn an enl1t)', k 
$HOUl,.0 11W O!!Xplldl $en'~~ lns.t,ead. 

10. Extending Rayo 

RbYo ts a l)fotocol df!SIQMG for exteMltlHlty. RllYo lmOfienHIUIOo,,s ano dtploytntnu have great rte:dblllry In tl'le way they map Ute Rayo l)l'Otocol to their 
-..w;1trt'p'lno,i tr~ .w1'f m,ed',, a.ye,'$. and tllt tvOOIQnallt)' l:tley provli;1,e •round tllt Jt41vo lnttt1Kie to tht 5Y$t,em. 

F""'hef" com~s and c;ompont:nt.$ m.1y .nlJIO b4 ~ to th,e Rayo Pl'Ot«ol In ord,ef" t<t ,ext,end Its (.IIPfbllltlfl. ~ -eJ1liefl51on5 shoUld b4 $Ubmll;t-ed to 
tlW! )(SF H PtotoxEPt 8'\d uSf, IWlfflffP&(l!S llllgn\tlQ 'fttttJ tile (Otf, ttM'l'lp(N'lffll l"lat'IW!~. 

11. Implementation Notes 

A s«VK MUST OOC:unwnt •nv cases WMff, ICS tlefl.Wlouf"difff,r, from ltlM In this speclbt»n {RKl'I H !act( of SIJPl)Ort ror parUwlar 
optlons/CQmPOflent$J'4'1;~) ♦Rd rctum ~ ,erroc-wh,eB,eYtr t commanO Is not u~ood-A~ HVST NOT Sllentl\' IQnore ¥l'f lnstNalQfls. 

12. Security Considerations 
12.1 Denlal of service 

IIAIYO ffSSlonS ~ b,e resourc11-1ntensiv.. Th,ec,el'.,., It tJ PO»lble to ~ • oeniot,ot-Mntc. M\,Kk ~Jlnst ¥1 ,en(tty ti,y !Nr<lenl~ It 
MUI tOo l'Mt'ly R.)yo s.Hstclr'IS. Cbl'f, l'nust bf, to.lo:9'1 to M.Cept ~~!I Only from known f!lltitlfs ltl'ld ON)' It the Hit tty's devlt:<1! ts iMJlf, to 
PfOCfl.S s!IOI sesslofls, 

12,2 Communk.atlon Through Gatew.aya 

!Uyl) commtJnlUltlMS e11n be enabled U1r0119h ~ t -ll')'S ti) non•XMPf> networks, wl'loSf! serur11y (flarattertstlCS cM be qullle dlf'f~'ent rrom 
those cl XMPP netwom. f«' eu~. on some :;rp nelWOrk~ iMJtllffilk,ltlon ts optlonal end "from' adOfesses CAD be e~ toroe<I, Clre 
rnvst l;le t,ken In commu~ ttm;i,1,1t;1h sl.ll;fl ,g,t.• wi1rr-,;. 

12.3 Znfonn• t io n E•po• 11,-,ei 

-.ere n,eootl.)(Jofl t.1111 RllVo sewon can exl)Ose SMsltlYe ln!'Ol'IYIM»l'i about me pnnles (e.9. IP Mdl'f:SSf!S). care mVM be c.&KM ~ 
commool(aCjng , ucti lnfonnatlofl, •no tfld-to-er-.1 enc,yl)t$Gn should be 11-sed 1r tN pa.tUes ck> l'IOC trust Ole 1rite~u1 :RNers or 

13. JANA Considerations 

This oowmet1t reQUffH no lntffalCUon wttn the lnlltnl!AUiontd NvrnbfH A1DhotlfY.JlAftA} U J, 

14, XMPP Registrar Considerations 
14.1 Pro tocol N•m••p •c•a 

ThhS~IOndeftnesthe fOllowtrig XMl l\b~: 

• 11m:xmpp:rtty0:1 
• urn:xmpp: ra-,o:c;flcnt:I 
• urn:xmpp:r&yG:e&l: 1 
• um:xmp,p:rayo:mb:er: l 
• l,N'n:xmpp:rayo:ext:I 
• utn:xmpp:ra'f(l :ext:tom~e:t 
• i,tm:xmpp:ra-,o:output: I 
• um:Mmpp:1aYo:ouc,,u(:«,mpl!t:<l!:1 
• um:xmpp:rayo:lrlput:1 
• 1J1n:xmpp:nt'(O:lrlput:cornpk-te:1 
• IJfn:xmpp:raYo:Pf'Offil)(:1 
• lJl'n:xmp.p:111'(0:record:t 
• um:xmpp:raYo:r«i0rd:co,T\Pl«e: 1 

™ X!tt!..Jlfll.lll!M(!J lndUdestne lorf!9(11ngnamespacesln ICSf1!91WY • t <tlll~> • ., 
9(W<tfn«t tiy ~~ l~l-

14,2 N• m e ap•« Ve r•io ning 

II me p(Olocol d~ned In d'lls ~t1ol'l ~ • ITlll,IOI' l'f!'llslotl l llal Is not My ~-ard-compatible 'l'lllt'i an oklet wnlotl, or lNl 
~•1nS sagn11\r:.i,11t n,ew rotUl'fl. thot X:MPP i\e,ul•trar shf,11 tnt;reme,,t the pl'OtocQI verJIOrl ,._,.mi;. l<IUfld • t 0111 end r:,fl;he XML 
n~ (leflned nffl!!ln, H de,.crtt,ed In s«!lof1 . of Xt!P•OOSJ. 

14.3 Rayo Compone n t s Re'lilli:1lry 

TIM XHP9 R.eolstrar m~toWIS., f~lstl)' ot JIMyOcomporl~ts. AP COffl90(leflt ft'QlW'lltlonS ..... " U,f, ~ l)f ttlose denned •bove sNII 
bee deilrled In M9"r.-t• SQeCJf)c.,tlOflS ( not Ill Ul1$ doc.l.l~). ComponcllCS oetrned Wll:tllri '"" XEP $f!rlc$ M~ bC' "9/Slerecl with the 
)rJotW ~lstrar, resuldnQ ftl c,,ot«ol l.M.Hs of tM form · l.lffi: xmpp:fa'f(l: ,omrioMnlJlllf'M:X· {'M'IM! -~Hlt_nam~· ~ the r~!t'<l!!O 
nMM of th♦ <0mponttit •!Id · x· 1, • non- MQatto.~ lrug;e,}. 

In oroer' to submit IIC'W V.nlueS lo this ne,gklry, th: rt91Sl111nt Jhall define an XML fr.t,gment r:J tlllJ tollowlfl9 form .nnd either lrldbde R In 
lf'le rffeVi!lrit xt,1pp Extensloo Protocol or 181d II: 10 tM emal addrtis <,e,gblrMOXll'IPQ,orQ>: 

, r ,..... t •!'>• 'f ,,..11t.,1n ... -. 

J.oot, A no••u•~· l•~Ju•J• _,y<~ tn• ~M. IM•c 
~ Tlli• _,...,t l!o .n.lcl,, t~ ... ~~•• I• ~1•,>h♦J. I 

,~ Ct! 

15. XML Schema 
15.1 Ra yo 

n ••t1 n 
j 'INf.'Oll > 

;-,,,. p,• 1 1·..-..-rt•i t,y 1ti• .ce,o,.., h 1•11~ ~t t.t1p: fH'f"", r:,lx•r 
l~u,.,i 

I• \•ti • 

1--1111.,,.-,.1-..·-· 
~l•IIT)-'}•n- · pe• 

•''fli>0•011-• .-. • l1- •, • • • -•• I ,• 
on !otl 

,. t ·t•<> ,tv1n'l1 ·~• n- ty ,..,a .ti tr•• r..,,....,r MY to- •n '""' 
Jj ----~, ~ 

l • t•r•M•t• 
~rrtlt •• n-• 41 • t • • • .... ... , 

/1t"d~•ht• 
,...,..,t.rtype 

,--
.1.-nt .... 

..,. ·•-•ti 
1·-~tat1"'4 

'"' ,,u U.• ,. "'"°' ,, .• , • ~: •:• .:• •""'~'• ' , , ~ « I ~, r.•u•• " ' '"" •,,•.•,•,11••••: ,• ..... u,,~, ........ , _• .. ,, .•. 

Tl-A tU'i"I I.Qlt f I H .. di. l'l.oy boo 1t t•I l'l,I , SU L'Y;l , ~ J:t- If: lh1-•I - -.. -
,~ _i<t,•1-m 

,~. t ,, 1 
1,nrt , •• 
•Ht! t• .- •• - t,.-• ..... 

•~n t•tl ... 

.-oa-ni~·k-
,..,_ •llu ti) •,: fr lhl, Cai.I. !1ily i.• ~ r,,J t;f • ti I , • ,llf' (( r 11, 1hf I .... •h, hlf 1" Ex. 1015 
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.,,.,.-..-.,,_r , ~ t ,,::,11, 

<i,.M<. lHi,~. 

/u~r1t,,.,,. 

••I-tit " . .-.. •,...,. :a,• I~ •u,_ 1,-.t.~ .,-... ■ aine=...,1••• ·• ..,,i~,.._..,_ •• • ~ ~-1• 
· •r.rc ,~•• I· ft 

,c..._..,.t1-,&> 

~,..,,ctut,"I" 
1•1-M· 

<l~•l'-:•• 
•1~1•~1),-.·, 
l•l-.i·, 

••l"'-'" n-•11., ..... 1• t,~•• ,h••d•uT•-..• •1110c>:-cts•• .• - •~••• •~n1,, :...-1• I 

I••~-• 
,,...,...,, •• tfi•' 

I•• 1'1"111l''1 i:-n• ••~ 
... L .. ~~t •,-·• 1•.1•n~• •...v-··· .ur, ,1••• -,,· 

J.,. .. ,.~ .,tleofl· 

l•l-,t 

bdl.,·..tl ·'fl tll•• ••• li,H.- f·.,lt h.10 t..-t1 •11.o,..t•·~ IUl<I t».at t1,t )1d p•uty 11• I ·ll♦tl.·,,. h•t -.s,! ♦J. At H1• p<--u,t , th♦ _,Ji• H••- •h·WLJ M ·,~11. 

f~•-••lh• 
l•nlleot••h•f.> 

I•· En-1 tv..,, .. • 1-~, ......... . 
41•0....,__n,,.•j,,,, 

lr,1!.~,1li•. II. th.a•. u,,. call t,u - l•> •II •r.J, 11v;.,-,-1 tM •••~'"· 

/.,,,,.ot■tL,r.· 

•CeJ>l•ll'f~~ 
~••q·~ , . .... 

<eh.;,,oe .. 

•l•-• 111_.•. ,ur• t;i-,"•oa.• ..,, .. • 

< ... _ .... ,, ... ,,., 

111-H,;•~I-._ tlln ~lit rdl .,ed+<I tc,• t· • ,,.._., .,.1 t,1,11 ... 1,y ,,._ •-•• 1-'l'Y· 
<l~ntettOA~ 

,,.,_,,,. 
•I-:-.• ·-•,•1111~• c::311r.·,• ')?"'"t11c:~-•~ 

&n1M:·t•tl,,n>-
<-S:_,•n1•··n> 

ln<11~ .. n-,~. thlt U,f •·•H • ..-j .,,, ••• • 11.<·lll•l tt .. n•J'IIJ> ui,n■ <•<I by .., t..n-,u~ ~ ... j . 

•J~nt•'l'"'' 
"-l.at.t>;·t.o•lu.> 

•l-• n.,-·,,-,._ . . t)1-··•~;~1 · • 

~t,1\0: • <ttl•C•II" 
~-..-<1••11•·-

lndicc.otl~l'- tllu u .. ,.11 •..-Jood .tu• t • t1-t In e-.e,,,t•ciln-1 u,. •-·t• ~.-. .. -, , 

1•1•-nt 
·•1-M .._., • t'.n"•"tr -.r-,•· 

••.r,ft.:·t•tl~II> 
-cd,.,,,,_1,t•t I"' 

ln,Jic, .. u,,r thu t~ :•ll •6do.d .t,, .. t, ~l'"J ,..,J•.:-t•J by H.-. •-•t• r,o,t:,- •~nt ti> rn•J .... ,-.~t6d. 

<l~M .. 11~.-,• 

J•l•-n• • 
,1._,,, /It-••,,..•~,_,- •n--•,i,~:-.pr . • 

«:1 .. ,~•·•'''~ 
:n'11oa.H•)I'> thu tbc dl •"'.Hd •:iv• t• b♦in<J u1••,t•J tiy tt .. r...:,t• puty Ntc.u w-111-1 • it•4. 

~/~n•ttlot1> 

··•t-1 "•-·••-◄•· 1n..,•,r11 ... •~•·, 
'4",M·l4tl,·,n, 

-.J~nt••t-• 
"-/ .. NMt••Hot:1> 

/•L•-"' 
· fd:,,,1,.-~~ 

·•l-!1< n-··,- ,- 1.-•tr,• h ... .-:r":.~-- .-r,0o,11r1-·• • MJCC'• CIUII'·" lb 
.,.~ ·,t♦• I ·•'> 
Cd,)~•.t .. •J.·,r.• 
S.t ! M~•hl Y•1L•Hla ..,,,., hy the,_,,., f"'lly •1·111-) with"• lr,ii<"•ll~·n (•ft~ .• t•ll •r,,t •I• 
ld<~f.l•ll,.;r, ·• 

... ,., .. -~,,. 
•l•""'l'Hn.:1, 

</~h•-'l'n,._. 
/♦l-~,t 

1•• ""3c♦ 1•':.-:1 --" 
.1 .. ,..,., ...... - ,,·91,>t" • 

1 ... ~11v,-.·~• U'I• ~., • .,..., to ~t·i r,·,~Hl·.'"li·••; t, ttA <:~llh. 1 t·"-tty 01•1 t~• l"•ll w1li I.,. .;.,_.1, ..-H~, ·~•.J •~-•• Jlr.·1inJ ""'Y 1♦ /111 . 
~l,t,,~•nl-1n~ 

/.a:,nc.r .. t I""' 
;~1•111'.,,.l 

<••:r•le-n,-.·, 
•·•1-,.~ ~.•- "I .. ••·••• t1P""""u:· t.-...•~• a.ln::O.:::,;;ra•• • ...,,..:,ee,,a,.·"c.1!".b. ;J.:1• I 

<h1•r--·1•~ 
, J~IIX't)·~• 

1- · ~t•~.:I - - • 
•l•-nt o-•• ,r·- • 

1-.-n,.-t!,9:, 

!'\l>tfll'CUI tll4 ••otV'♦r lO 1-·i•~ i., .. ,. jr,..,...,,; .. ~ ,.11 .and ~-··-·• th• •11• -~··-· 
</4;,,~,.., .. t1,.:;. 

-c/~,,r.<••~tl<>M 

~hltl'"ff,41• 
<•--1'1♦11<"♦ :0 

~•l-,t ·:-•M<I'•• • tYP"""Ulf' M•WfT.,,+" Al..0- •,, ... • • -JCOe~••·•·-1'i. !!t<»J" I 

•./9~"·0•• 
/~l♦K'l')1,♦: 

1-- 1<•111 ... , c__,J - ­
•l•-nl "'♦-•" '1Ji,1-c · • 

ar.notft\1-ffi> 

tt1Ut!J..U t.h• r•lhn•1 ~rt) VAt HA •dl ... ,a fie-{ t-4 .. co-i:;t-.J .. fid tt-,.t ........ j H ~~ .. :.uu t:y t ~dl ti .. L'k[ ir.Jlut •t In u .. -..11-j, 

</,t,~•U.i'>J' 

.:-_.l•.-Y)-,,. 
<•~tr11.-u1• -••· • t)·1•••J1r)'( '." 11-•••rur .. ,•, 

••n"'-•t•t,«!1> 
OMO.-n\•<I~ 
n.. _.,. ~ .. -,.r 0.1 t:,, tr.• Call , bo t•il1•tUd t-t:1. 

f .. 1 ~-•.t•Tl ·•11 
cfl-·t•tl(<P 

'"•i'lt♦n..,.~ 

c•l-,t , . .- •,-,_.1• t:,pt·•t11s n...•t'· .,i•• .,lM>O-ra-• • ..... ~.:..,.,.•.:.ill lot-1" I .-, ....... , ... , 
</eo.J-l•KT~~•• 

1-- J<•]~•· ;..-.i - -• 
•1-nl ,._,._ ... ,.;-..·t• 

ln•t.fu,:ts lf,• ••rV♦1 to ••!~t dA ot,All .. Ith • 11V♦r. ,.--. 
cf.._,,,.,1,...,.~ 

<J.,n11-;-t.atJ,;.r> 
• C'Qf'l'l•XT:,'i'♦ •1~1■1-•, -t· " 

<~ . ...,..n•-•• 
,ct,,;,lc-.> .. ,_..i_-,...,.- - , ........ iu:""-:t• · Ex. 1015 
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<./.,,.w..uiriot,J 

•./•1•-M 
·•l.._r,1 ,., .... • 1 ... •)• t~••u, -.tr· 

<4-M•tl<,fl; 
Jnd1c-•t•o tr••t thtt C<l,··u91lt111J r""•t'f ,.r..-.:t u,. , .. u 1o ... to.,.,.,.,. 1.,..i;. 

(,/d,,,.,_,.,.,1,.,, 

</•l .. -nt• 
(•1-r.• n~,.._-.,,,,• 1y1••t"' , ..,., •• 

•·•'>nc-ittl,·,n> 
of•~-~r,t,U(, .,., 

IMH~ .. , •• th.ilt t~A = -u~lltr1,1 ~lt'f ••f•.y+j u .. c•ll -·~·· IM- •ti••· 
-.J~n1a11•i~• 

·•1-~ ,._.,_ 1• t-•t11t h-.-:r":'f'O'• alnO.:ur .. • •a.i~iu.r.-·•l'lb -1• I 
"''•1•.,.r,,·•> 

C/c,oaJolHTV!-._) 

;/•I•-•' 

l••llar-i1"r~-;1••• 

.-1-ntr.-••••Tl<.,...f• 
.-• ...-..:,u101P 

J_r,.,nie 
rnnr..,:t, tl,• ■•tv.r to btlf,} tt,• e.111 t-D •n •f,j n•t~r•Uv. 

•:/~, ••• ,1.a,:, 
·/6i,n•,tH1·.•!.l 

c......,1 • .-rni+> 
C.9•~r,No• 

•l-t n-···-:; t· lypt ·n, h-·•rT ....... 11im:. -, .... • ..,~r .. • ~ ....... ~- / ,,, ....... . , ) 

-</~l•KT,'~•, 

l••ll•!·--"'l•• 
•l-ntr.--••U•-•• 

•N'ICt••lori► 
.J..1C11111--r.t~,1t-~> 

ln~t''"'"" H,• ~•rv.r r ;:, er-..•• e ,_ .:all •nd ••u·r•r,1,.r 00!',tlQI of f It , ;i, •I>• t•l""fHln7 ~r~y. 
··/~c•a•Hl~••l •e 

,.,.,,.n,,t•tl•,r> 
<t",-.-r-:•-<r:,~• 

C•H1)l:•,t• .. -•• • l;·1•••,,, •:• u-••s•tuu.._,• .......... ,.t.~ .. , 
~r.t.,•lu,~ 

Jr.-:H<"<lt•U th<t p,tHy t' 111\QIO th• ull •h~l-, boa dh•c-t~. 
·/dot-•t-,11',.,, 

~,.,,i,11.,••> 
•·•ttrU...,t• ,._•r ,e,• tn--••..,,,,.,,. .• -·• ~~· ! _,_, • . , 

........ ,_nl••i~> 
IaJkn•• tbtr ,aHH· H "hi'. ""-1-:t. ,.,, • .-..u •h.)l.l.J •~r C' ·J ,rl,)IMt•. 

··/._.....t.<,1•.1N> 

.:..,nr~-~ •~ l('(\ 

+.,_1,t•li'-"'l 

In<i1c-a••u ti>-. 1•u11 ... -. •1- aU......-j in • r••I"""- t1> i:. pr.,,..i,__, t-~· u,. ttur-.1 ~n:, be-to:r• c-all "h911l-:S M .-.u-Hr-4 t· ha.,.,. «- ,. an ""'• 
f,1.,:-.._.,, ,, 1,ni:► 

••I-• r.- •,,..,.., · t»--·u .. i...-.rfyp,-• -i..o ,... .• • -...-.'ll:lau• • ·ib ,..._,. I 
••1-n• ,,,... • 1,1t-• t .¥·"• • _!..t. .-..e.r'fP<,• alt.!- "1u•• • • -le~ :'lu• • ,t.__._,., 

-~nM~ .. ,1,.-., 
.,-s--,nur..: 

-</•MO-tut, .. ., 
.. ,.1 ... -r.t 

l••J(:,Jn -••••• 
•1-ntaa-•"j(lr•• 
•·u,•. ,:,1' . .,1,-n~ 

-J,-...r.tath"!'. 

1n~t,..,·t• •h• Mrv.r t ·l ,QJt, n,. -1i• •tr•- ct tt• -:1l1 ••-1 II,• 10r,-,-1t1..S party, ;i,.,..n ji••' k,n .,,..;1 -u ,..,. • 1 .. ,i.-,1a rar.--,•r•. 

''• ··-•··••1·!1' 
l•nn•,t♦t Lc~:i. 
.~l•"1'ypa• 
-c.~,l•it·~,u,,t .. .,, 

•x,•1>1( ·.'11~•11 ■-J l"f\S'"'• 
•Hdt-.,t• -••,,_,.., I~-• ••••. t!,114)• .. hult••J...,l•k• 

,,,ne•tJ·.,·., 
c~ . .,-.,_.tl•.••· 

ln<Uc-6••• •••• •ilre<t:ic.., In vt>1d1 •l\• -::H• Ph·:a«il-:S tlev h•H-n t~_. .;-,oll •n•J H"• Jr ,j plllt:,' 
/•~~l•T1¢fl' 

c/•nNt•il.,.-.> 

"·"•l•T..-,.. 
r•otrh'tl-:,,. N-•• .tt••, 
••~r•tl•,r,. v•lua·•, . .,.:h.>• • 

l•.,,~i-t_.,,,.,.> 
,.,.,_,.,,.~· 

•~.11<·1•1101:i> 

-~nl.•'l,al 

h,J, .,,.t•• duT _,h• ■--ul J '-"l'f fl,_,,, f,.;,a t~_. l•<·J•l cdl lJ, t~A thhil 1-atty . 

.,.,~~t.Ui'-f ' 
·/,r,n,;.t.,!L,,n, 

C/•n-t••IUI> 
:.r~~r•11, · V•lae- • :•••" • 

aM◊t•tlffl• 

Cd,;,e,-n!.,j,..,_ 

t.,,Jlc·,iu~ tl'ut ---•• "~<ll·J C-flly fl,.,,. f•- •M t.hl,.J f-♦<ty t tM l-"• ·~•I c .. tt, 
cJ J -•,t•ti· • • 

'•"'-r•t1(-ft~ 
<lr-tfic:,;h,n·• 

.a:/.,illJ·l•fv,..• ,.,,,11.~t..,. 

.,-,nc••Hi'·!I' 
<~. -~.••rl•a: 

ln.:t1c,1or•■ th• 1■1,r-1 ill 11'1,1.:t. tM ••tVH' Jofl,J1Ul,J ~ ·>ln• -jl& t.t-. tM t"'o J,,1Hl■• • 

</~~Uliffl> .. ,.ni .. ·.1,0,100> 

■1q•l•t»""·' 
1 .... 1c-u-:i.1,,o-•• ._, .• , 

:.-r•tl··•-v_.t~••~••• 
......... ,1-• 

.,::::.:::::::,:::: ~,-, ,, , ,Id,•"• p•"I•• -H• •"••~• ••• "• 1,·,I -"• •••-,• · 
/,!>M•! ,it1,-,,> 

l•n-.i..1•tlae~ 
:•--••ti·, .,~,-• · -1r••·t• , 

•f~r.,1..-..:. 
n-c, .. r1o•lot1' 

u .. tt,...,t, "'" ••tY•• t· n .. v• UA J>••t••., n•i.-u•t• -u ,:u, ... -uy wHll C•fl• •'·<·U>•l'. 

,.,, .... 1atJ•X1> 

<1, •• ,,,r-1.1,.,·, 
,J•l.11J-l•Tn•• 

'•"t•"'-•• 
<J•st•,,~•~"• 

oflCQ11J<l•,1tQ;,nt .. rt,. 

~,"°'"',l•xt:,i•> 
l•I-,~• 

1-- VnJ1lr.~ --
•l•-r.< ,_._ _ _.,. • 1n• •YJ""•••-.o : .J< lflf',T••,. 

,c-1-._rt~•l""' 
lt1JT1'!'.•~> U,., a•t._..., t~ t;&'l~t,il:, ,~.., .. ,u • • ,,.,.,.,. (-! tM ,c-_,.ll •~-j Hi• ~~•"'lfl•·; l·••l~. 

</ .... -,•ttt•.a 

1-• J.t~•J a .... rt •· • 
•l•-nt "•-••l•i-• ,rr-- ·· •11•1ntw• Ex. 1015 
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c.,.,,u .. ,1f#>) 
• ;1,:,cuar,.t•ti 

l,.,U,·At•• tl"la! lht> C•JI -• ~utuU)' )"lr·••J to Ila♦ ~1-eciO•·j r-••ly. 
•/~t•!l 

</,.nr.·.' H1 -~ 

l•l-f> 

-:s.-.. t•t.i."6 

lnit~•••" U••• the •·•U ,.._,,..,t •o b9 j9,n..-i • •II• ~·lt1..-l r-ony, 

;/t,,r.v .. tl,n • 

l•l-M 

-;,,,;,,o,i;·l•atn,.. n- · t1T)1" • 

ottnt,._,,. 11-•· ••'· ~i• 'TI""""r~•• 
••""" to•lct11> 

1,,,u~ .. ,.,. "·• h'1 p•Tt\f , .. 11 •~T ,. ,.t,l,-t, ,,.. ,,.r-• ,._,.11 ..,...,,,,1 n. ,.,,,...,,1. N.'I}' ..... n. u,, H ,•"- -., .. , . ,._,._ .-u,u,,.. •• •••· 
<l~••t••!l··,• 

•./,,.,t.·tMl•>ll' 
,1,.n,H,1,t.~ 
•ttfn ... ,. II- ·uu1~ "l\~••,:,it.1• -•-)J'll Mi• 

~.n.,. ! •• i.,.> 
,(dftc• .... f.l•'-••.fl> 

: .... n•.n•ct •t•"" •locar •••- • "hid.•~•• r,i,r,r,r ,~ii ... ~.:oull b- ,,,1, ..... ""'r' n,or ""••t jf it .. ,c-~t •14 01,11,.,.1• I•~••· 

• lonn•, ~• i•·•n • 
</,.1~,u .. ,t•> 

l~l•~Ty.•> 

!n,Jl~ .. t•3 U,4l • ••11 )-01MJ l• • alllAI "Ith ,.Md, the e.:>t,tc,,l11!1t f""cty t,•• I.I!""""'• ..ub.llCUF· l--n hat .,~uv•U>l • •f-et, •Hl••·tt<, ,., . .,v1d1,>; 1 lt• ID, 
~,~-~,~.,.t,fl. 

,,.,,~t;,,,.11,,,v 

i'•l-t 

1-- S~··•"" S~•Hn t rn,.l ·-
•1-nt ...... , . -, ..... , 'ii• Ol'f"" .,,. l• "I ,_ ,_.,~-t)~ " 

t"'Jlc-,t•.- H ,4t • cc•II ,,:,,11,td t • ••-• "Ith whh:tl ti,• c,:,ntc0Ut119 i••t)' t.~• Ml •v•nu, •"t-•cU~·U••n l..u Pa••i ,11,<"t.j..-etLt. t • .,....,I,. .t..,,t,,t. p Nislhn--, It• ,::, . 

<l~M•tl-:,r 
•/.,nn,,t•t L .. n 
l•l-,t·· 

C.C:•luT-n•11-••eti.,,..,.•k~l 
ntnt...,•• n-·• •II• r· • •JP' • ,n· :'JI•'""' • 0 .,J1Ur••• 

~--rt•llMI> 

lr, l l<"•t•• .,.~ "~' )! n .. c-•ll wtikt 114• ui,,1-, .. J n .. •i-cti ,j.t..«H. 
/1,·· -!Otl•~ll 

<l~·-t •IAtll•!I. 

1-- , .. n1• ht•r•nc-9 • • .,_,.,,,_, . .. --~ 
U.11>C-tUt,)ll, 

1~r.t"'h·•• 
Ua.f to.,,.,. •II lt,Hcn!..,.,, , ,! ti.. l:l.ffitll't f • n••l~ ~•••t~ .,.,.,.,,e,,i, ••t>•r • •call t>, • 

c/~t.il,,r 

/..,,r.t-t'6th-r. 

~lu7~1"• 
•nrt, at• ,.-• l" q~•• 'J")t.:" .._ .. ,...,, u,.,.:•• 

,,1o.-.,,,..,t••l .r,) 

ilv•• tt,• l.ll'l ,t HA at" 1••011tc•. 
1-t..-: ..... r.r., 

~/a,.11,t.t,tl-

•/otttit,,,i••• 

,t;./~1••-rn.-­
l•L-• 
I -· lrtdltr: br!Jtr T-.,.. -­
~~""••tYJ'9 ., .. _ --.....-~ -
·r•u1t,:.-tld1 to.-• ru1 ,• 

• ..._, .. ,1w, \••;.,.. •• t·• 
•Ji••ql,tlOfllO 

l<'i"l'l•t;-pe~ 

!•• '.lflH•r; llw'tt~t- ?YJ• • • 
•lafl•t~ n•-·· :•• a •Tn•· 
,,-ut.::t,,,nw.-•i J" 

~.,.,..,t••h,.,.. 
<~nla•1-,,:-

V•I .. II • ,;tur••t~ .. u, 111ll•_,..,,....1i~ 
<l-clc·-r,,,.tLc-11> 

</r•tt,l;ti.,., 
/tll"J·l•TJr,.• 

1-- IJ~dltr: Tt- ,t 1,,.... -­

Ulllf'J•1'YJ",. n_,_ •t ~ TYr•"> 

C-j•,o,-r.to•IN• 
A It.I .... ,C.f - I fr,il·A I"• I< ti_.,, 

c/r•itdr•1«1> 

/t,.!"i•l•f11♦ 

I•• IJ~ll1•t: r-•"-'••...., )afl .. l f\p,I .. ~ 
•l.~ld'fl:• ,,,.,...•tu 1 =,. 1-lType" • 

ru•ri,- ,\.~r ..... •t.1·1 ... • 
... 1 ... 1, .. ,1..,~1- -1 .... " "/> 

, .. n;l,.,clVDI,... Y•l<M•"-"/> 

15.2 Rayo h t 

'" MIC-:-i.ln'l "'"!'!'- •1 
-·~•1 .. ,•1.1•.11,: ......... . c.,ra1:t 1/XlCI.S<I•-..· 

' 4t1"''1-IJJ>,II<• •· r:11~-lt•lO!♦H C I" 

ail,.•:t•:t-• ,11:Xllft ,, .. 1 ·a••• • 
•l-r,,r.·1.oet.~1t-· r •!itl"'" 

....J=·~1• '""'"' ~I •·I''·"-• 

.. ,.~ ·,t,.i 1"'11 
J.c-ua,i;,t4ll,• 

Th• rr<•t-"«·1 -i•-rt•;:I by ttle •~ l• i•H,i♦<I u lvtJ': llr•Y'(I, •r<1lx..-i, 
</.SO-r.t•tSo;;. 

•••-M.1~t1trP 
1·-nt••ii-

1 ... uw:•3" ~t-l t - ,a. • ., -J bet,-.,. h. ~l•t•3 IWlt'-'l•ll,' . 
<l·Y:!·.•-t..Hl•fl• 

<J,,.n.,~.,t l..,n.• 
.,.1_,.,, 
1-- :_;,arl•t• EV""'! --~ 
•1-n•n-•" •••• 

.,.no,,1,,., 
1-n•••l• 
1,.Ji,·•1. .. , t._,.,t •••• ~,, >--~ c,c..,. ,., •" .,,-J ,,.,J " f-.110,., J'•·-•■lf,t ... u1 __ ,, . ,a.,,.~•~ ... •••~• t . , ,,,,. t•t••n•t• ·n. 

•100~,,•~l•:>1'.> 
,.,,,n .. ,,.,L,,n, 
c,""'h.o."f-,J><J alo•J •t• ·•• 
,( ··!. •1¢♦ IOLftOI;; r1••t• -&Qc,:, ••• •, 

·•·t" 
~~ .. •I 

i-t,• •••- f,:,r ~--r•nt t•l·atrut }A"., H.o)' t• •1U,.t ne cit U•• C<·t• t•n!natl.•>~ i••.a,:•~ j ,,f, "'""-l'lf", •n•tl ci: • ~,nu,t •fiec}tl<S r••,w. , 
cJ-l_,_, .. ,1,.1-. 

(/•"Y' 
c/d,, I..• 

C-'.f',.'♦ 11,:• 

~•ny •It.~""•••• " -~~-:-uo Ex. 1015 
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,n,,.,..~,.n-,r 
~nt•CJ.•-

<Ju.y, 
,, •• f-M-, .·•> 

·/~l+Kt~> 
l•l-,:_. 

-- . - -,..1.,., 1 .. ,n •1 , ..... -11.-.,•,,,_,., 
P<:'- :UIIJl'I~ •t • t~ 'II• 1/X'«,S .._,. 

'"'"'"·-•f••-••·• ........ ·••l ,.,1. ;q,l•i • 
»-,lnt,~#i~ •·r .. :~ .,y,:1e,, ~'•'• • 
.,_,.,,r •""-f'""''' ·.,...uu.c.­
l<Jl;lri.1c,:,:•·•u:t1 ~I •l",I • 

<I .rua+M&•\-,n• 

n,• p ,t,o.c,-:,1 ~ cu.r.L•-J by Lll, •~ u J.,fh<td •L hup: llu-,~. :·<'Jlll•! 
/~nU~l<III. 

/<1nr. •••! t •r~ 

1-- .pi.,. if\+ •• .n , ,,. _,. -­
.: ... t1t t1-•··, "t)'p+"-"s Cllta(ll~·•• 

<.ar.w•~t1.-.., 
l,.;-r.!,ill,111 

1.-.Ji~•••• tt,~t tt,+ .-....r,or•f1 ,-- •·) •n •r.1 t,.,.,.,,.,,. t• "'"• H•u•:I • "'"I'___,,._, l"-)' •M .•,ntr•lUn~ l'-'rtY, 
~/~t•tl·Xl 

c/u,nc-~,1•1•:-t.> 
l•l-1• 

!•- :-:apln• ..,_ t-~ • t...,,~,ip -• 
•~-nt .,_.. "!•"""'• r~-• • ..,,,,., 

~nn<••a11~> 
,J~,-,~•1• 

ln.11"~t•• ttiat U,• ~n..rt - t-l •n •"'j ll+c•~ ti,. c•ll •n,:S.!I . 
•· /~l'lt••I,,:,• 

/llolle•~HJ.,,n 

1-- ~h,~• di!+ to• •YH•ft t,r,r •• 
•:-nt•-••,,,,•1·no--•,• 11-i• 

<1r.r,•·•~tl'illl'' 
l,O-c!,Ul0111 

</u,nc,t11tl:,r.> 
l•l--,t 

15.4 Rayo Output 

.;.-.,..HI·" " .,.;-r.oH~L'Tl•••J 
""- ~nlt,.• •1-, ,vw,v ~•• l XKL. 
!•tJ"!l,..-1,,,.,._ ... ,.,; 

-}111:t.!H•"·U•. JUllf' l•'(Cl ,!~ 

•l-,,,.r- ,...:-1.ovl• "N+ltfle<!'" 
~,.,,.,.,, .... ~-·-=~~, • ., ' · -· 
M,r. ,.,,,,,n; 

j :o,:,-Matlon 
n,. r•· ·'IICIW:·I :I r.-ar.t•f t>y 11~• • ...,._. u 1~r1,..:1 •t t.t,p1/fu)~,c.r9/x•p .,,....._,\.?!.«',,. 

,,.,,r,., ••• ,~, 

:!'lllf'l•J<T>'t'"lll-•'1 
dP!.•l+c·rt-1,P• 
••nri~=t• 11- •u I" 'l'l• "n:r,.-~•• ., .... I' I-••• 

"IIIU',,-t•!IOf' 

~ntll\H.f'>> 

~/<1\Htb!Jt•• 
<•ttJlJ><;t• 11-•· r• •t••T."' · ,)'r-· 1ru1· ,, .. •,r, 1...,. ·• 

~ .. ,.u ..... ~ 
lr.1l,••··· ?~A C<,,t",!t,n• t:W,,. r ,,.. *-·· P'"""' J.-1 •• ('!:,1,fA. M>,a? 11i-t t>4, .. , Lt lh• H •na ,110•• h• .... • 

/,J, -:-..-r.t•tlOll 

"•••udi ftbd,....• At•• I 
c/•l~l..:;..,,,t•nt 

,, ""'t•~ty1•-

1••1<1,nr, ,tr,;,•_..., •• -~-nt ...... ti,, •• 
"" .. c·t~•1..,.,,. 
,1_,r.tati 

(t11tru.:t• "·· n,rw.r l•~ t+cill 1111 !Ktp.,t «ep-;.n+r,t •--Ull•J "'' u,, tH-1'~ e•ll C,? ftl~r "ltti tr i,i-ltJ.•j ,j, __ ,11 •!Id pllf_t,r,. 
~,<t:).~,.~ .. ,1,,¥.» 

/.u,M•tMJ.nn 

ofCll'"'l,>i•llT:,p+~ 
CJOttJl.l.-..t+ ..-• :oc•- • '1<l" l».• • <O J,;.11t1,.f1T",'J' • .,,._. • t_ .ol" jo,f .. Jlt • ,•, 

~~r.t••kr.-. 
Jr••:H,.at•• a,,- '"tt••t 1bro:'\l-it, "111,.11 th,+ "11'1J''lt rt>'l'lli,j t.. "kll'r""'I °t'♦!l'r• n11-knn1 t♦-1inf. 

1~,,.,,1..-> 

</,ut1· jbl,~• 

~•~tdt,,,,t• - • '111t-1..,, •• t;·1• .. , 1-•• u•., l -n•l" i.to•,lt "falM' 
<.-nr, -~ ,tl"" 

ln-jl-:-•t•• -ttAt f>f 11..·,1 ti:.+ o ·,npc-11t •lloul,:1 t,,. t<t•rle-11 if> • ,,,,,..,j etllt♦ t;> t• r♦1.-.; •t 
/ .. L,e..,..r.r•T 1"11> 

,1.,11,11,,,t.:, 
atUUIIJU· r,-•,~1t•• •"'•t• tff""•" :•• r,,t T • .,.• 1-•• 'J' ".olll" •t.ault · • · "> 

c.,.nr,a••-
lo...7fflll,M••l,:r.i, 

1~-;1,11t♦I ''" <lutlthlll c,t ell♦IY.+ tWt •~M If .. .,,. t•~U• <•t ,M ,~r.,j ~nt. 
11- ~,_t1t1t10ft> 

/ar.nc•t8tie:: 

••nr,. ••~ }\>a 

~lotltl...r.> 

~,1111n..:,t~r1,~, 

f,ut,U...t• 
<l~t:UM,te ,.,_ .... Jr-ti-· lw,t' "· •Ul-00 1'n"" 1;1-• ~·1 --- au..i1t•·•."lo 

•tt,J.IPl.t• ...,._., .• ,.,.,.,.:" t,f• -~· -· 1;10,•• }'1. .... , 

ot•nno~•tl .. 

<l~tr, 1~ ,~•:, 
~1tt1ill'•t• .,_ • -.• I ,• •~ • trl"'I" - • 'JI I o•I" 

<•-,••tlo«i­
~r,111t,,~. 

Tl\♦ '""'i ·:♦ "~tt- .... i~ I •f•14t tt,e 1•1,..~t♦<,I ~t. 
/j._ ,_th\1-"11> 

,..,.i,a,,,, .... , 
••1-.,t ro-•1 ...-r.1 .. t\<pe--"~l!laJ -11!1 ~• 1oil'~'U•~•••• ••~"'•••",,c,&, 

-•·• •-••I -~.t.,1._. 
~R>vi-• rt,+ ~.,t t~r r•r--adr,J. 

<l•J-~t• 
-</~•~n•CI• 

l~l•xTvr-:o 
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. - - r .......... _,," _ _ _ I 
•l-11t -••I• ~• •;~-• r•:-..pt:,• 
<,, ... o,,1,e1> 

''•K-MO«~ 
lriuni--~:, tt1• "'"tu;,--. r•r.,i.n,,., ~o;;tr••t •• tt .. C"l>n•••• -..r••t .,,1 r,-ralt , • ..,""''h-r, Ira• .. ,. •• _._ r~lni. 

~/6'•-HHi->n 

•u•,C>'l >•I'"'~ 
c.J---t.t•t1~ 

1n .. u·w,~" u, • .. 1.-.1 t') c<"·ttfr.s,• r•n-to>t.<HJ n,. -•r"' tr··•,,.. 1-H• ,,...., •• -o••r. 
•li-·•-•,~••1···, 

•l•"""••tu•n) 
l•I-r 

1 .. $~l,pC--ln 

-~-Ill ·--••~-J• • t,·f• • • · • .._:,1.,.• 
...... ,c,1.,1.,.,) 

<J.~IH&li~ 

,,.,.,r.,.,-~• tll• "r"r t~ lMr•••• tt.,o ru• •I ,,.,,., l>"I • \11'H ,._1·n•, 
•l> .-•.t••I•• 

c/;.,,n,-~.otl•> ,.1-.1,,. 
l••'r-.:.llolffl~r,1•• 
•:-111. •-- ••1-.J-llw • ,,,.. • •• .... ,,•~ 

~1.r,11<-t•tl-,11> 
l•I-•• 
l••V.;J..-,,1c-ndl•• 
•1-111 ,..._,•-..-:1,ao-,,i.• l\;• • • •111·1· 

,,-,n,;tui-,ri> 
<J-1H6ll•l>,, 

[r,Hri.a<:cn• th• ••r..-.r r:, J.ri,r••~• tt·A v,·,1UM t h•r·••• lly • ''.UH• ,,.,, . .,t. 
•:/•·-•·•••1·,r~ 

I•• \',i,I- 1.- ,-n1 •• 

•1-111. --••· l•-"'•• 'YI•• e-a ..,.,.,. 
~.ar-.r,(;-tll lor.> 

IPIHru.-:ts tl"I• ••r..-.r •~ ~u•••• tM 
•l~•-t••lor 

~1 .. ,,11,:;,t•tl•,r.~ 

l•I-• ► 

t•• s .. ~c,-n,t••·• 
•l-11•-••,n,.~•• 
<UV,tlti,:.r,, 

,(J-rt11•I= 
l:.ttrUa,t• ti,♦ •• ,v--, tu S.-A• H, .. phy ......... ,! tl'Mo .t~•Ul r-.·t•,UJI L t,,.,,k u, tlM Mftt• , •• ""' . ·) output. 

/,;t:-.·-,.~••1·• 
</&r,11~t•tl .'r.> 
~h.-rw--~ 
<•n1lba,l•-•l11• I • r-r.,,,-•· ..,_,. ,.,•1~1 ,~ 

<•flb<:,t•n~ 
,_.__n,•·l~ 

"'•t"l'L•Tvr•~ 
• ••~••l~iM b•H •• kN,0

' 

,(-,;-111•ltf', Y.al- •: 1 ... 1,t"t> 

•--••~1.-n V•l~••i:..,t•J 
··Jr~tti,'tl·>R' 

</■l'"('l~••YJ• 
•/•tt•1t-,i•• 
•••rl~t• ..-•- •• -••. i -.;:• 

••~nt•~.lori~ 

lrdl-.·41.,. l~A dl:1•ti'.Ol!i by ._t>kt. ,., _,~ lh., i,l•:, -•~'"•· 
/~-•t~tl<>n~ 

-u1._,L•T1l'"'~ 
•n~,,tr~I- b•""' • ·~r .Mi "T~" 

._.,.~1fl,;-l~h,. •~:,....• "/ 
·,/r•Url<"li<•R,O 

/d~l•'l':fPO 
..-/Hcntv,• 

l~lo-xtn•:• 
l•L-•t 

15,5 Rayo Output Compl• t • 

<JI 1/xm.! •~• 
'••J•ll'-•1,0,,:.,•,, 11•) t -.,l•t•• 
-1. .. 1:i=i,a••· rn,UIJ.r•~•Y ·l ~Ip = ""'''''•:.· 
•L-,,,r-.,IIIDitt••"lt··..r-•1,t •,:i• 
~..i.na:,;,-.-1• •••";...,. •V"'I" 

<J-ht•ti.•.•ll:O 

Tl-,• r·n•~·~C\."Ol .j.-oeu-r.t•i by ttl• 9~ i, j•tl.-...:.1 •t tit•r-of/r•~~,,:,r9/x-r 

"'"'-"'•?ioa; 

• •r.nt•t••ior,> 
..-d~.1<111,.ri 

1 ... J1,· .. t•$ U.41 u.. ~••p•• ,,;,ap .. ~•nl ,_ l•·• ... ,. •M u • l•ault C•! ..... ,~.;~1 •h• •~1 ,f u-.. J ·- l t:. t,. •• , ... , .. J . 
~1~•-•fltl•-n 

1-- H,utl• '••:lo; -- • 
•••-n• n•-• -,,,..,.~u,..,• •n• • ·WIIS't, • 
• •••f><l'I •• J•ft> 

<·:l-~r1<1t1, 

!riJk4t•• H.•t u., ,tp.,t ~•n•n• - to .. n •n<I tfi•• t u .• .,.,.;.,,,. tl- l1•U ,,.ir,1 r.a·t-•i. 
~ld-~,••tl-,n 

'""~•)t . .i l•,n> 
/♦I-~► 

15,6 Rayo Input 

• "'f,o;.Jln"J··•:tr•••• 
.,. ·/fV'oh.-., ·~11:• lllCKL 

1u1•tl--•~-.ac .. • lllillllJ'f"ICa\ :lfpt .-

..;~ .. ;•n• •. 111:""'l'S>· r•Y"·' IJ11• • 
•l-,tr,,11Dtt,1,u1t·•>(l.>t1lU♦<i!• 

-1~,: u,· · """""f9' •:t<; ·• 

1..,....r,t•tl-1111> 

~,~:.::~t•!,.•jc,c-,,-rt•.1 by tll• act- t• j•rl,.._-i H t.np1//uyo,c,r<1h••JC 

(&fi6.,t♦tl,110 

~'•"tn-• •--•~r-ct 1•"-' 
MU"l•lwr,.,-, •• 
, ... ~nu,,,, .• ~·· .• q•i,e•""'y,.."''. -·, 1~• ·~ 

_,,,.~t,o,cv 
f,.;,vl1-• • l•t! •• wf,ld •ho♦ ,,..,.., j,;,;:,,_f,t l.D •v•ll•bl•. l'hl,1,l ,.,t l◄ ~t ... vl"-.J i.f •Mo e:.nt •-•1"1'4 .,,ulbut♦ ta ••• ll-0 tl'-A •1--• e<.11,leln• • ,,,_, J.--•·• •• C'.f!ATA, 

l~r-c~, 1•,i 

c:•~··••••' ~ ,,,,,,,1t-,•• 
•ttiil<,1• t-• \• !••r. • '-H•·• tr\ 1• - "'f' I •I• 

tMl(.l .. U')ll> 

Jo...-.a•nt••l~. 
h·:Hc.t•• •M ~tM,t t)~ f•t tto• 1r•-.t ~nt ~-c-cY1-t.-l •• i::tr.\t"A. K..,,t nett.. "t U t ,1rl atttl.t-llt• h 2<tt, 

/d,,,,-,...r,t~t I,."• 
,.,..,..,,,.U.c'CI 

</attctlll,~•·• 

••t•!-tcl.-tl•'.ll" II~-• ~:ri• ,~ 
l•~•lw'.:,>n••M 
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1-- Hull 1..., .. 1 -..,>d --
•i-~t I'>•-··- - .• 
•·••·"O'l~•l••V 

C,1,:.C•-rt.tl1C: 

lr,,1r•,t• ,,,.~.,..,.,vi ~111 •" , • ....,., ·••"'•"''' ,c.! 11>• ~~i:, .. 11 •-do-, ,uu, -rtflit", ~urhx,i., , ,·,v•rt...,. 1,1 ti,• rvh.- p~vi•t.j 11'1 c-r,• 9r ~•• .,.,,_,_, 1--"''• 
•l~•=--r,,a,t-

l••'•"'''"''t,,n,, 
~lu.T','p<t 
<.-l"{•l•CQM•rt 

-,,iutbut• ..._. • -• r• ,.,. :le!"·''' "Ju,t• 
•n•·•Ul••I\ 
~,~ •• l◊•-
'H,• -u,,,.:1 b)' o<lll<"I: c,, f"',11.<"C 1np,,t. 

C/J.·-nl•lj,,,n,• 

/•ILf><l•l•~.,_;> 

•1,.-l•T)l'-

~~ .. r•• 1-;,r ,..IN • fl~·· I 
•-ta•.,111,,., ...... , ... ,,. 

•U.111Ml<1tl,?1. 1'•1•_,.•• ·!It!" I> 
.. ,,-~~•h-11"11> 

.l-111J.-l•fypt-> 

~--•t:ir.~t• 11•~···••1'!.111.111 ,· in---·• ••e.• wi••· f 
1',J',•C•<..ltJ..,,1':0 

l'MlC'•~-- • t.•nain•t-:r •···~•n ... 11,c-t., ""'"" •11.•.:-et.i.nt•l•J , Hloo.ld .... u- ti>• lnp.,t "HU.-CtV•II t•~ 
•/d,-t.!.o!IC-n-• 

J,oTtnt~,••-• 
◄fltllUK>l• L.at••r• 11> .. J.•1" 'ff ..... •• •• • -- • pt1 ,1• ,,_h.11t••• 

. ~~•u-,a 
IM1<:flUI th• fl- ;-l tll,,o i:--1ti<.11lu u,,, .. c pi-e•),1: t•~ 1• •n-1-a-1.-d, -.J .;ir,1," t-:,r ?Oll,•ln,J <lif-0441 <•1 t, <"l\·:,O." ... 1:1<:r, Kf<P f'CC ·tll• t• in,•,,~ ... 

•/.J,,.,.,_•.1 ... t, 
~,.,,n,t•t1,"1> 

(/c11,!111t.• 
atulbll.t• 1>-••a, 111cto-• •y,-·••~•~M," 1a•••• • •:• ,.._hult •c,-

~n•·•ttt""" 
--t•ll 
,·r,c,,i.U•• tt_. r~~u11,11 , • ..._.,...,.,. 1 H•• r._-~h•r. 

(11•-t!c•l,~ 

</f1tnt•t• 
••nlbl.•• n~ .... --i 1t .11-, l9't t• l'fP'"•" •t!- ·tn,,t· ..... - ... 11 .11• ~tli.J--·- • 

•t,t,H.lll·°" 
~M,otl;a> 

.)li~::'.~:=:·,::. ::·~:: ,:~:·,:,·:.::.·:: ~· ,,~.: ~~~::.::.:·,,~··1·· 
.,,r~••♦l l'>r 

!r.-.1L-•••11 (In 111• ·••• ·,I t'TMt inr•-'11 lh• ,.,-.'11,lr.t I 11- ~1-n fr.pi! 1-iJlt.t ....,l<,.1 ..,.y • Ir• ~!>r• ~ H-~t I• "1'1'1'"•t,..1, 
"/i•-=--r••t>•.fV 

<:h1•1i1:.r• 
a!tfUM.ll,o r.-•-• l"IY,,*• tn,o,•• r••• • •• ri>ec1Mllff">• II.I.I" .t •I• M!,oull • •• 
.• ,.,_,, .. ,1 ""'~ 

<d:'ac,:aM,, .. n. 
:n,Hrtt•• t,.; ... ,..,..,iti- tt•• ln••rrr•t•r ttl'Jl:'-11- t.. t 1-:,u--t. v•r•"• ·l'at•1 lnr-••• lh7t,,or v•I .., r+r1•••r! 1r••t•r ,.,,.,ht·,tty, 

..,,,.u,i~•••~ 
,attr1t>11t• -••1111-c: "l_.,. ;,r,• •_Jpa-<-• ••1h'"" •• -;;9 ..... 11~• •••·• -..~o ,:• '1,otu1H·"· • 

~-.!•tl-,a: 

ln"I·~•••• tr,. t:·-"fldoor-c• tt.r•~b<al,j. ~l,,w vt,1,-b • Mt-·t, I• o t>a <:Q<l~l-1-r•::I ,;nnll•bl•, 

( ,~, r., ,1r.11•· 

•nrllNli. ,.,_.•'MIi-~ ie1 .,.. tn,+-"•· -. t~ t-:-n.,• u ... • 1 . •i• <M-:.i .,1, ••-.• 
.• ,.,,. •. ,.,1,-r" 

-:lo~r.t,.,-1..,r . 

.. /:~:l:::~:t::: . ._.,.j_ r-rl~I ••! •11•11-1• IOtl,~ta -•· t• ~n•.,••J ·J"ri<>J Ir.po,• 1•t~,<1Hn•J t•,l·,1• • tl-1 l• •rl9'1'"••'· 

</cl ti ••~•r• 
•-•nutoo.t• :n-•-:,,a" h• ,.,,.,'>'l"• •IT"••· ko-r,• -.- ·-i·•l. ""J• .,loul~ ··•s-s; .,.,, lll•i,l•..t~• 

lr.o1,·•t•" rt .. r--r,d,r•f 1••pqr..,_• ~r.t 1-✓r-•. 
•li-tt,st;.,.,. 

, • ..,,vt.,,~ ..... 

Q•qu.>'le-, 
•l&r-~llt fl-••·1r-1• tt1.-••11•l,tr-l"T}'t'-" •l~~l>I■ •.• lo,ox<I 'leUI■ " · 61,, 

,c, .. ,i,t.,tL••n• 

Pn,v(,-i.a ,.,. 1r•_, .. ~••• 1-, ""l,-n ,i... lr-r,•• i--c-t1, ... ,~1<1 t-a 9ov••-· 
~,..._~t--~tffl" 

·l+r.n, u~ior:, 

· l■•:r•r,e­
,c/•~1..----.t ... ~ 

</ooaJ,lnT~t•~ ,.1._t 

15,7 Ra yo I np1.1t Complete 

;h- ul~- -•• r 1'- l/.lD!U: ,-.,• 

•••1••l•-'"I,~....,...• ,. :u1 up t 11115lt••• 
-1u,tt•••·-u, - •r<11fll .. -.1•t•1.• 
•1-ntl. ,.:.r .. ult · "V"llli•d" _.,,._ ... , .. -~'"""'""": . .,.., ,• 

t•-• f·1·••·)e,)l ·1· 0:•~-•·•►f by tl~,s .•ct.,.-)• ·l•tl,.a,1 .,t t.rtp,f/1•#•0 9(11•1 
/~H■tl<.>1'!. 

l■H•••"•i, .. l 

!•• n~i-t. , •• , •· 

.:+l•-~t .-.- •._tt• 

C<~r.,~li<a 

tn,H~H•~ rhn th• -~parf ,... t,) •I\ ar,J <tu• t ·l •··n• ~t it" 01••-rf .. td,lr:•J ti>• ••c.l-•I lr"'>t, h-,v1:M, ti-.. NLSKL ~•ocult :,I •IM •l•·-1 •Hc:t! •t••1 ,r,y a:,-r.t1~ r~,_.,,Ln'I ..-,.,1et:, -'/ h,,o.,. ~-r, 5=•11 .,-~j. s- th• NL.."'XL ~r•~ H·r d.t,,olh• 
<ldo~r.,,1 .... 

/U.11( ~ >! l,,r. 

-:co-s,J,,011?-,,.. 
-t.-1~•r..,--,~t•rit 

•HrH,ut• .. ~- • l•t -t)f<l" l;,p.••l ~ ••• 1 , ... . , ... lt•t.l" !-f<t•J!~ ·•1t•ll ~· 
••r.11, c1,1 ,a,-

Jr.d!,,., •• t~ .. C--~•l•'-' lyr-. •! u.,o ··•Ylt .l>n!Mr,t J,ll)Yl'H~ •• 
,fjj,..,.,.,.,.,,.t1,.,. 

/ntnt"i•• 
</•l~-1',-.or,r..-.~> 

~/,~l•ll"TrF•, 
/♦l-r> 

<,onn,t&T1""" 
CJl\!'.-IHfltivtt• 

/•nnc•t•tl'>r.~ 
1 .. 1.....,r.-

I•• !I f\11 I'••""•• 
•1-nt -••, .. , ,:t• (If'-•" Mt ... !~• 

UVl(t$l!or.> 

15,8 Rayo Pr-ompt 

,. .. , -~:oj ,,,_., • ~,7 •. .,. .. .-~, 
Ct-! 1-...-.J. ~,, 1/X!fWI( , .... -
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1•f9>rl'-..-r•.,.. - '"'nif' :r•~ ; l'OOll('t 

... inJ !~!I ... -· rnixr;-: '•) I Pl .,,_,..,.,,-ii.:.,,,, -,...un•· 

.... ,,.,ou. -~, ... ,...., • .,.. = ,• 

-1H;oo:.~,-..t•• llllf$' H'fC: •:,,, ·l" 
_l,,,:l'l. ,, . •11 ;.....,, •t .. •:. · 

_,,r, ·14ll·•l1 
J .oe..Mf,!Ul,,J..> 

Th• r,,, • oc,:,l 1oc>,-tt♦1 ~Y ,tie .,ct,. .. U 1etlr-, .n Mt51; /ltey,:,,c,r'JfK•f 

~,~~t•tl"°" '·" ....... ,.,,,.~ 
I·· H,un 1'1-PIJ'" 
•l•-nt •-...-f ~t•~ ,.,..,,,.,nJ,:-,,. 

~r.1~1,,·~ 

1, .. tn..,t• u .. _,_, to t.;l.J, •n it!pu.l -illt•d~• <>t u ....... ..,Hh-1 ..... ... 1u, ... ,u,.h, Utdbo.t••· v•rri.,J t,y u .. , .. 1 ... ~f-t,vl-~d lr, ( •n• -·• -.C·•• •ll••--U ,j,:,c-r.l•, ... 11. •la1lt&1, • .,,,, .. 1v ·•-•kn<J >utput. 
~,.._~,.,1.-.. 

.-J .. M,<:•~4q -~) 

"-c,:8f·••--·..,,.,. 
•1"11.,1!',,r.t•.-.t 

,c•~::.~:-:l~:7•t•1"9••h" •tpa••1,c lHt,• 

.. ~M•! l ,~. 

lfh.-tMr i>t r.,·•• , ~_. u,<1,1t • • ..,•tc,r h- s--nht♦-1 •-o 1nt•t·r1J~t th4 ou~put, 
·JdCC'IIMt.l,ttl-. 

<'d,s-nl&!( .'tl.-

P'l•Wl•:M-' H•• 0<.q,,.1t .,..-,ar.-,n•nt • ;, t. ••e,c,;t..S 
~,~,,c.,1 .. cP 

., .. 1--1,t. 
•1-t -••.1.,- l" t)·1-"lllf;'U.111!\P'-\ ~tt·• loitlOec'<,LI••.• .. x( .t•••,• 

rn,vl-~• •n• i"'I""' 1111...,._r,.r.1 i t+ .,_,...,,t .. j 
<I.S-nt.,t,.t1" 

l••~n-:'4 
~,.P1111..-:c ... ,.,.,, 

/~l•1<T>'t•~ 

l•I-• 

15,9 Ra yo Recor d 

• ... -11.,--· • -1-, 
' II...,,.,• , i• 1/XKLS 

•01•";-ap,a.,.,· ,.,11:111,r-.u•; : · tc:""'11 • 
-It., , , .. -. rn,1U11tf>,f•Y II- 4i:• 
-1-,-,,1·,1-::., ... 1,-·'1'"11ti~• 
-1.,,._...,.,. •~n,, .-..iJII>! •'I' '.• 

t••~ f·~··••~c,i,l ·1-,e,,..._, , .,.i by tli.s _._ct.-,_ i, h•tlr.•<1 .,, t.11p;l/l•Y,:,-1> •1f1<.,1 

/6.-,t.•tl<IA' 
,.,,, . . ~ .. , i, ... ) 

I·· H.\u, fl~~ ~!I'll •• 
.. 1,-~t- .• 

,W,>, -nl~lfs·•· 
I"U"""• t.l,• •••-• t~ i:.tln f•®~,H•~1 l"4''-'l t<> ll•• c•ll t,;, & !il•. 

, ;..,.,,_.,,at i"~ 
/anll,-t&th-r 

·:,,,,r,1 .. 1:"Jl'4'' 

••!HU1u1, 1.,_ "! -•• t.ypt •1 1teor• - · • l ••• tht-•1l'·"~J•·• 

:i.-~ .. -n•••1oc, 
n1 .. 1,rMt 11...i Wtll'I{ r.oc,t•Hfl'1-

/<J,;,;;,.-r.tHl.;.n• 

/,IM•c•l&ti,!'f'I> 

</$•.ttlto,••• 
<•tt: Ulut• -·,t•r•-,-f- n•·•l>O,l•a.,.,• ··•·· -~• . l•. 1· ~h~ll•"!•h•· 

~nt•~i-·r.-. 
la-::lk&t•a _U,er R1ts•1u..-,t f-C,,•rd •Ill~ pr••~l "itt. ,1 t-r,. 

/·1-...-,-nt~tl'°n> 

'·~··t•t1, 
,,,.u,iflo.,t• 
•.•t.ttlt,.,.u n- •. ,..-.,....• •rt4·•, 1 .. t.• l&M•" 1''· •1• ,S.h•~lt "f•h·•• • 

~•nn. -s .-.· 1-:-1, 
Joc,.,-ni••t«o 

1,1. ... _..,.,., "l 

'"""°.'t•tlC>ll• 

~tot•~h~> 

111,,ett_.r .,,1 "IJII"'" ,.._""l"·r<:I vlll ,on Jn PAI.'~& .:4&. 
/4,:,,,-.,1,ti,m:> 

~ .. ~ulta.t• n•--•,.•~- !&1_ • tn+-" r•:• - ••iJ'O"• ,..._. 1:.-..1• .... r .. "li·•- :•, 
,.,n,,..., .. ,a,qa. 

...,_...,i,,••l-oc,> 
In.Jl,'•••11 tM a,ud- 11Ut1--n t -:,, tt,. lff~tdln,1, 

l•-=-t-•-•ti<>ft" 
,,.,,,,,,., ... 1,.11 

( f.•~t 1 lbo.>t•: 
<•tt,u, ... t. ··-·••lU,d• t- t• t,J-4•"·- .•• 1- TJ1A'" u• ··1 I .... at.ult·-.•, 

.i-,o, ... r.t•ti-
' . ..,tr«-1• .,,.. l?n•J th• 1•tn"J1nli•r f'h~11ld. ,.,,1 •t••r • M •M C•l th• s·r°"""' t-'.>~ tha c•ller •~ ••► Q9t,r• -1'11"? _. ••=1~r •..-•rct. 

/d,;,,,·-rt .. 1 ,;,ft> 

~,.,' 1· 1t11-.,• :► 

lttti11ot• 1-•,_•iJ-t--••tn,e•• It UM-,.t ,?4,·""'N•" t 6,"<l<t,f•,;l!·•·.• 

"•nr.<•~••I.,.,_, 
~,.,.~iko:> 

• :w,~t<•lO tr1• l•n~t~, ,t • ~u,--.d ot 1i1•n-.-. 61UI call•n h~'" IP>k•n t e,;-r,,:-1.,.-,. they Hnh~;1, 
/,L,¢ ..... H,.T10ft:> 

/~nn , at ic:: 
<f .. 1f,it,,, .. ,. 
<6ttfU11J.t• r,-•-Ju• l, • N-· • •l" dl-f•• 1t•· l•a-

~nt&"lff>i 
la-i l"•'•• the -11r•c-t1,, -t ,~ ... --~H to;, ,..-,,rd, &I ,n -H• p,..,,,,,..,..,, c-r r•ooi-<1 1-y lh• ,..11 •1 sut:,. 

/1•.-6tlll~ 
•lannc,tot1~ 

<.t-l~•L•t1r.e 
l.,_tll<'t1~ t ·•H •• ic.i.•~ 

.11 .... ,.,i,: .. ..,_.t,_.. ... , .... - . 

... , .... .,.,~~•1.-, ... 
l•n-utl~•n 
., ..... 1 .. • 1-00, .... 1.,....--., .• 

'•'lm.•t•tlo1t 
*•1-r,l~ll•·n• 
[Ml.Not♦• tl>o1t .-fly ,,._ •.idi ~ff,t fl- tMo call•t i1 t,: t,,,r, ••~••-.M•'· lllc•l rc,JlJ,,>1t•J ""'"11 ,.,..,,~_,1d la •W..a..t♦::I •~•IUt • ah.H . 

l~M••h"" 
~ l&nt -~--• I ·1'> 

J•~-t•tl❖r, 

'11',r.'-·lHINI 

-i•·-ntni P 

/+;,,......,n<><Ur 
</•n...,~&•.1-ia 

-l•r--U' lNo> 
/;e•.•1i,·e1-,n' 

<l• l~l•T'll• 
•/~It I lt..lf• 

C..n<>- ',.~ "'°" 
~-tot•ticn 

'llh.etber all <; .... nMlll f,,,11 l•llll •h-'>ul-1 Doi ~h:•4 lr,t • llln<JI• ~-~din~ -:t.11•,n•I, 
/~•-"l"l,n.• Ex. 1015 
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••1"•n.-. 
•I-• •..i 

•r.r-·•ti·r ....._.,,.,1 
•~• k~~.al C.'~t· l••:lt.l, •~,«.jl:,1 lll!IU 

/l ,.,..r, .. I • 

· la~--Mt .. ,NI 

~t•~•» .. 
•tUil:-J!• t>•• ••-• Y.., • l • ....... , 
~~nn t,11 IM 

·:«>:"lll<4"1.otL n 
n,• - -.t 1J,• ti.flt V611M •• ._,.<t•:t l>l U:• r• 
/~••ti 

UHH:11,!• • - • J O lfpt, • I 1• .,... •, 

•toll ta1 ivt, 

·f-•••l.,.. 
l•Nt-l!••l 

✓J••HllioU 

. Jc•~ l.<>lO:'T~po 
,., .. -11, 

l••r,:,,n,,c•> 
'Qlllll•~Tn• 

l•I-• 

-"-t•••ton ,.,.,c,i .. ,. •ti• ~•rw.1 t ,...,_ ,_Ml•~ Ifill' t•Jt '" , •• -..... tho, S♦•• Ln-l~l"fl -r- ,. f •1r-111Jl\<1 ' p♦l•l• , .. .,,..t,,r :,-.. ~ ... ·- r ti"! , ,~,,.~,, . 

1 ..... .,_ --·· 
.. 1-111.--•s• •1.1-.,.• 

u•nc-t11loon 
-,,u1tG11 

1 .... ,.-11-""~1!- , ... ·-~-· t ON1ll'l!,,♦ .. ..., mn., UllP'" • •H>♦n•hn,a • •I>•·- ... 111, .. n "· 
/6-n•.ri 

15.10 Rayo Rticord Compltite 

n l•llJ\.• 

:koc!IJ.Mr,r■ tl'lll.' 

I• •• • 

Tll• p t-X'Ol d ,.-r1•.t by till> S<t- U J .. !1~ ,t t,nf: 1'/u~. ,rtJl-1 
(dooawr,•-111 

16. Hist ory 

/•11,..,••ti II 

I•• t- r Jtn~ 1-,,. •• 
•••-♦llt - •• • lYJ• • .. \" 

•1tnt<.,1•n-• ••:If'♦• 

•nstt••1-. 
,j -l\tati,)11 

1·rra,r•r,-• 1H • 1ypo • r 
•~i. I 4' lOII 

?r,.IL ,1,H •~-• ti.~ lt,, 1ln t,.~!••I t tt.., ~l~l"'l 1• 
l:i~fll•tl•II 

I~ a UII n 
l•••.1l.t-uL+ 

~l•llt:ff'♦ 

IM•t-t•tJ.;sn 

cl :-eia-~•-•· i '· 
tr.JI. •l•• 0,•L ti,• C')llf'C,t♦rt 

,-r-.•tr 

!i.Jleu•~ ltl~t 11,• ~-t• ,,._.,,.,1,..~ 

I-• n.,.; T.__,.l ••• - • 
•l-n•n-••1 • - t•&·,.," 

U!I tUl.41 
I -~,,.,t,,-. 
!nil.,..,t•s d ,~t U,♦ ~r.♦tl - f •n ... J lo. •ILN / 11'1!:"! r ft•j t••11 :., ... 1 • .j f I ti.I f>t•l !l ...... t,,.il .... 

/.,,n,t•rL1>• .,._. 

Prior to tM dfw,lopmetit °' tM A.avo protocol. the- mot-t wldflv~w.1 lPCC protocots wtte Ail:el'lst's AGI .tno AMI. unrortut1atety, lhoKe lP(Otocots. nave 
fflfl!Y dl"awbo~s. nl;lt le,nt In l~r l~enq ffld rchtFvcly pool" ~tlon. bvt ,-l50 ~ th,,t thty ¥4 PQOr1Y MCl,,jrit11,11rw;J IOcit1nC;J ~ attr1t,ute,; 

(~ulred tot SIQl'lltleant scaL!lbllly. Mud\ lPCC 6ttMty IS IISC dO!'W!, llilf'IO P~·lnlit(Nll APIS Ultntf' lJl&tl II wl(e p(ototOI Ike XMPP. 

Ra.,.o was~ to satMty thfff Milin deSlfM: 

• To ~ te me alll)llcatlon k>t;llc r,om 1M bM:lc•Mi u l P<«~no ll"lfrastruetu<e fot &aroe-,:K.Me :K.tfptlnQ·bMed hosted vok:e ~ 
pl.)1torm$. n,1s lldps 10 enwre that tflc pertormanoe ot the l>Mt:•end lnh$UVC1ure cannot be Impacted by thoe applbtJOftS QOntrolfng it. and 
~ll't' tOallowsaf'ldbod'IOtMa~. 

• To cnate a i;ilittofm-ag,IO$tl(: p,otocol to, tM COMfOI of.,... media "5S'on$ that Ns been 4'e$IOOl'CI lrom tt"ie $t.l" !or~ UH, 
• To ett.llbte but'.hentlc.ated. tedenlttd, wett•seale lPCC on p&llttorrnt With APIS Ol'II'( SUM:abte for trusted lrrtern.ta I.de (Mttrlsk, frtdWITOI. etc). 

lnlt&at d~pment of Ule Fl.Iyo s;pe,dll'k:M:lon and Its refe'«!Ce lmplefflen.tMSOn W,!1$ sponsored by~ LaflS and Ttl@f6til(.a, Wfttl Pur>Ctlbtocit beht; the 
l'lr$t Client t1tnJY hpltmer,t.,tlofl, H ~ ol ui. A4fi,Nrs1Qn pn;t~. SlrtW tti• b99'fltllng ol t,lc OI~ proc;fi$, l\.lrthcf" l~~•UOo efl'ort5 
nllft be911n on tOp of Ail:et~•s AGI/AMI p(OlO(oH, llnd Frt-eSWITCH IEvMtSOd:et, MU.vt to f(etSWITOt (mod l'&r(t) . as W'tll as Clfenl tlbaif'( 
lmplemtntMk>l'IS In ~/COffNSCl'1Pt and Pytrion, 
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~-~ 
Vffsron: 0 . 2. 
lnl 1Jpd11t t.d: l()l],O(.. 10 

.ADPr~Bocly:~ 
~ ; JC;MPf'Col'e 
Su~l"S«IH: None 
5',l)S(Hdtd 8y: NOJW 
SM.t ~IM: ffOLYET_A.SSlGNEO 
SCM.w-«ICOl'IU"ol: 1:113i 
Thi$ ~nt 111 other format,: ml C!J 

Appendix B: Author Informa tion 

Ben a..ngfeld 

BNIIL: ~~ 
>,,tlbff'IO: ~ 
UfU; ~ 

Etna11: JO«QWP!IYP'!99 corn 
S.,bbe,-10: ~~ 
UfU: l!"n·/&O:n'991h rnn, 

Appendix C: L•g;ril Noticu 

Copyright 

TIiis XMPP Extension FfOC:oc:ol If. C0PVrfi!I~ 11:> 19'» 2013 b-, tM: XMPf :20!04DM1 £9404il!t90 (XSF), 

P......,lntons 

PermlstJon ft her.OV orant«i, r,ee Of dWOf', to wiv perset1 ooui1rnr19 a copy of thtl ,~,Mlr)n (tH · Sf)«Hleat1on· 1. to make l.M of t l'lf. 
SJ>t(lt'k.ltlon Wit~ rntri<tlofl, ~uc,rng wltl,Qijt lmlt.,tlon the r1o;Jh-lS to imlllt~t ui. Spe,cl~ttorl lri 11 sol\w.ar• PfOtilntm.. cl~ th• 
~intatlCl'I.,. a Mtwor11 sel"Jk:~ and (!()Cy, t'l'M)dlfY, r'Mf'Qe. S,Ublrsh, t flH'ISlltl!., dlS(r1butf,, SUbO(«i~. or s.!11 mc,11!,S Of t lW! Sp«SkatlM, 
~ to Ptffll~ PtfWfl$ to whom 1'1• SPKlf'lctotlon ts, f\lmliblO to 4'o ..o. wt>J«ct to tri. ~ ~t UJ• toregomg QWYl19ht ~ • n<I 
ll'll1i ~r'IVWOl'II N)Ucf! u..n be ~ lr'l .til1 ~t Of ~bsUonlt.!11 p(lrUMS of~ Specll'IU,tlM. ~ U9br'o!olf. pettnwaotl It Qr'anlt.d, 
mcdrl«I worli:.s ttwn art !'Mfstr1Ciut«I stt.11 not 0«1tarn mlSll!adln,g lnlOtmatlOn rr,oMdlroi, the autflofl,, tltlf, number, o,r- publ!Sf'M!r of me 
SJ,c(:ll'katlorl. and $fl- no( CS.Im~ vi UNs ITIOdltlcd WOl1f1. t,y the: 1"[thQI'$.. .,i.y Ol'pnil,atlor! or Pf"Ol«t to whl(fl tri. alJllltlcq 
MlonQ, Of the' XMPf> SUJnd.lfds Foor,,aa-tton, 

Diacl;alm ... of W ananty 

,,. NOTI WIU.: T1'11:t $peclflc.11t10-n I t provklltd Oft·" "AS IS" IAS1S, WITHOUT WAllt~TifS 0~ CONDmONS o, .NY 
tCtNO, • . xpr••s oc lmpll•d, ln c;lud lng, w1thoul limltatlon, a ny w.-nant ... cw concUUon:s or TITLE, NON•tNFIIUNC.ENENT, 
MUeKANTA9lUTY, o, '1TNUS ,oil A PAftnCUU.ll PUllPOSI ••• 

umrt..lion of \Jablllty 

ln no htflt a!'ld Ufldl!r M ~I ~y. wMWr., tort (Wldllllll'lt) Mgflllel'l(:e), (OOtrac:t, "'<ltMrY!t:se, llfllHS r~ed by applkatl{e la.,,, 
(wch H o.ll~ •nd Ii~ nc,;il19Cnt Kt&} 01" agrftd to ti wrttlncja, INII l h<I XN.Pf> Stanooro, Found.lU011 or flly 1utllor « thli 
~tloo tie llabMi IM CUl~et, lnduclln9 &rw dlftc:t, .,c,irea. Sl)t(:lal, tl'lddenUlt, OI ~~tl4' CUl1'1'16Qf'S ol .ai,y dM!lrl!Cler.artStf19 
rtOfl"I, out of, Of In COl'IM<.UOn ""tcn 1M ~-on« h 11'1'19~tl0tl, de~ <If OUIK US4! ot the SpecJff(,)Uon (lndUOfnO btil 
not limited to d¥NIQeS fOf" lo$$ QI 9000wm, ~ k ~o~c,, COffl9Utcr ,aau~ or maltunctlOn, or •nv and all otntf CIOfflmcrClal ci.-maQff or 
bsMS.), even W tM XMPf> SUJndal"CS Fotlfl-S.tlon "'wch aUUlof MS been MV!sed of th• possJbllty of suai daJN9es.. 

JPl'l contorm•nce 

~ XMPP Extension Protocol tlas beffl COI\UUlu~ fn IUII (Ol1.10fffllnte W1tfl the XSf"s Tnttll@tt\lal Pro~ty RIOhts Polity (a c.opy ol Whlct! 
~ ti. founo Dt <~~~llL~l> o,-oot•ln«t by wrtllnQ to :x.MPP StanOordi ~tlon, 1'"1 WynkOQp 
SCr"Mt, Stllte 600, Denv«, co 80202 USA.)_ 

Appendix O: Relation to XMPP 

Thelf~~ M~lngtnCIPrfif:flcl" PnX«ol(.XMPP)ls;i;1t~lnthelCMPPCOrt:(IU'C~l20)¥ICIXMP91M(IU'Ctil21)~~J 
contrlbtLed by OM! XMPf> St.llnd.ards ~ndbUon D ttle lnt~t '.St.llncf.tr,ds ProceH, whk:tl 11 m.a~ by the Internet Eilglnttrlnp 'nlslt 
Foru ln ~Noc. with flfC 2026. My prot~ <ldln.-d Ill trlls dOQ,1mt,nC h,H ~ C1e11dope<I Olltsid9 ttlc lntl!Tlfl 5Um0.rd$ Procns 
and IS t(> bl!! undol!r"itOOII H tin b:t~Slon lo Xl'IPF raltle. tn&n as tin ht>lutlon, develt!Of'nffil. Or modlfl,eMl(>n °' XMPP flseff. 

Apptindix E: OiacuHlon Vanut1 

TM P11marv 11enue: for dl$Cl.tl$k,n ol XMP9 E11.t"1,1lon Protocol$ Is ttle <$!JIOUUU#Jl!lm!Ul{9;,. dbcu~n ll$t. 

OISOIUkln on oth« 11mpp.org CIISruUlon has ~ht lllso be ~1.:e; Sft. <~~ ~ ;,. !or• mml!Ml• 111.t. 

Emt-Ur can be sane to <~~>-

Appendix F: Requlremtint. Conformance 

The roaow1ng r,eqVlrtment• kf!YWO'"di a, uH<t 1n u11s (IOQ,lment ore to ti.- 1ntoef1.lfttt'd .,. c;1ncr1be,;I tn ~ : "MIJST", •sHAU. •• 
" REQUIRED"'; " MUST N01'9', "SHALL NOT'"; "SHOULD"", " R.ECDH~NDEO"; "Si-iOUlD t40T'", "HOT II.ECX>f91ENDED"; •t4>.Y"', " 0mONAL• , 

1. XlP-<IOJO: 'SelVke Ofs<oVf,fy <fl!tA-UXMCIO lieQJt'll'tffllP!IV!''!'/·0030 fl!MI>. 

2. '.ICEP-01 IS: Enttty capab .. llH <tmo·llrmPCt o,Jltdt05kln5l!t~>. 

3. The lf'll,e,tf\,tt AillQtlecl Nutnbl!rs Aull'\Otk'f (IAIIA} ls Ult' Cl!t'tt ra, eo«cll'\MO( fot ~•~ Of tinlQUe par.vnetff valuti fM lnterM-t 
protOQOls. $!RI o,s ~ numN!"s •ncl URl ~- For f1,1~"er ~form,tlon, Ml" <bttir//tmrt liNJI gml>. 

•· fhe JC)llpp R.e;lstnir mdlntMM ,11 M,.t ol ~td Pf'Ollo«lt r,a~ ,swell di reg!$1.11H or pat6meten. U$atdl In ttte context cf XMPf> 
extMSlon 9f'Ot«oft. apl)foved by the XMPP StaACa.rds Founaatton. Fot Mttle,r l'lr<>OTloMlon, SH <~am~>. 

5 . )(EP-00S): )CMPP ~Jstrar Function <~(j,(t:,ffO$fOM/lleA·005J n1,n,>. 

Appendix: H: A• vi•ion Hi•tory 

Note: Olde< vet"SiCM « mis ~l'k.aootl tnlQllt ~ avallat>le M ~r;/t!t1'tJSkJMJAmCI 

v.,-slon 0.2 (2013•06• 10 ) 

V•r11'°'110.1 ( 201 J•OS•06) 

lntoal pwbtbhed version apl)fovt!d by th@ (MPP Ct>ur'l(f. 

(psll) 

V■rslon 0.0. 1 f20U·04·0S) 

Flrst:dra.ft. 

(bl) 
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JURAT ATTACHMENT 

A notary public or other officer completing this certificate verifies only the identity of the individual who signed 
the document to which this certificate is attached, and not the truthfulness, accuracy, or validity of that 
document. 

STATE OF Tennessee } 

COUNTY OF Cheatham 

The foregoing instrument was subscribed and sworn before me this date of 
01/09/2023 , by Nathaniel Frank-White 

This notarial act was an online notarization. 

SAMANTHA B. DOMINGUEZ 

STATE OF TENNESSEE 
NOTARY PUBLIC 

COUNTY OF CHEATHAM 

ONLINE NOTARY PUBLIC 
MY COMMISION EXPIRES: JULY 26 2025 

(Notary Seal) 

Notary's Signature ___ ~""'""'=-' ...... r-di"-----=---0_.-f)_"----------

Registration No.: _o ___________________ _ 

C . . E . . D July 26, 2025 omm1ss1on xpiration ate: ____ _ 
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