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The main flndings of tbis a■ lalysis aに :

' Telccom Austnliab mtiooar tarypts for call councctio {! Eoc strilgEot thanintauatioually ecpt.d guidctiD; (E:721).-

' I 
Te.tccom euseatie docs aot rypcar to havc a doc,mtcd o*imal crll cdiniity /

| :au 
&oput targd (no spocific refcrc.ncc i, prild"d i, G.Ool). Ir is reco-rrco&d

I 
tr".r*l trSc.. be dffilAcd lo orU", to ,or "offisivcly mmitorcusioocr

I gradc of scrt icc.
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dWmdentupm tedb口ology,低E腱山面にssalldsO_螂 動 中 iG Ladditimal
that cugomcr confidcocc in thc tcst bc assurcd

' Thc individual customcr pcrformaocc targcts cnploycd by Tclccm Australia
ap'pcar to be rcasonable givca fte currcot rti-g" 

"r 
o.ir*iJ cvolutiou. Tightcoing of

tbsc targcts may be ap'propritc as networt lnodcrnisation ncars cooplctiou- -
cr$totr". crlting profiIes (wti$ provi& fu basis of 6c scrricc vcrifcdion Tcst
tcs crliry pdcm) would bc morc erildy dcunbod drougt fu usq for
toltarc!, d-&kclcc /1lCgS]gdprD.trt ot, in ttc casc of ffi / lSd) ibscdbcrs, ors-

3

' Tbc scrvicc vcrification bsts pcrfomcd by Tclccom provirtc artrcicc infrmation
to quatrtiry' to a rcasonabh &grec of mrrry,6c cil mioa potroanc oi
6c rctwork Howevcr, 6c sai$*:ar tcst bcitrt qricd to 6c d.ta-is imsistcot
with ffrc goalsof the testing rc satcd in raocmt or*om Rdt Irdaagcocnt pro.
ccss (fiD 841, Scction 5.4.O ead AUSTEL'S rcpo4 Thc CUT Catcs 1e!rif, fee+1.
An altcrnativc statistical tcst, u<ing ttc sarc d.rar is p(opoccd ir 6is rcpo.t. Wc notc
that thc altcrnativc statistic€t t"st would also havc tica-prssca 

",t- ipplil t" o"
dara obtaincd iu scrvicc vcrificatio tcs6 pcrfced to dar..

' Ttrc Gcocral Information papcr G.(Xll ovcran prrovidcs ao ldc$,"tc ard casy to
uadcr*aod &scription of scrvicc sificatioo tc*s.

Bcyond thc scope of thc consultancy bric( wc also matc rhc folrowiag obuvatins:
' scr,icc veri-fication Tests may at sornc sage red to bc dcsigDcd for o6ct scwiccs

(for instaacc, ISDN and nobilc).

' In a multi-servicc delivercr cnviroorent it may bc ueccssary to havc an iodcpcndcut
set of gcncric tcsts (cndorscd by AUSTEL) to address diffi:orlt rctwo,* rarits in an
equitablc fashion acloss all scrvicc dclivercrs.

' In a multi-scrvicc dclivcrcr cnviroomcat, calls will bc origiuatcd iu a uumbq of dif-
fcrent ncrworts to difticutt nctwort faurt c.storcrs. In 

"o.pfi"g 
t..fug tr fiil.m1olc clstoncr calting pa$crut, it may bc noccssary t" ,*a t sC 

"uffi 

-O-,rgt 
"variety of scrvicc dcrivcrer's octworts. safeguards would ooa o u. io pro t"-pno-

tcct thc intcrcsts of the variors partics with rcspca to iafrmation 
"ou"*"a 

io Jr"t
a fashion.
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1. INTRODUCTION

This report is pmvidcd in resooosc to AUSTEL,s rcqoc6t fG cdcmal nsi.i.n r itr 1gvicw-
rns 

tc gciuccring, 
'"ma"iogi"a "r,a 

*drd*iE;;.hE ft.oTcrom A.srrlie.sscrvicc vcrifcrtio rc*s ras iocoocatca h-a"rd-hf;d* prpcr G.fl)l, s*viccVcrificuim Tests fuTcleoms pSTN)

Qrctiry from G.mt. thc scrvicc vcrificatio tcsts h*c boco &vclopoe

" ... as tlu fusis ttW which a uhptwu scnicc o the Senice DeJfua7 poeu nuybc cmsidtrcd o be opetaing sar;.{ae_brib ; i- tu ;. 
"* vcrc qaWd..

rlc rtport foorscs upon for areas as ryccificd in 6c oosrftrds hicf (Atrhmt l):
- ncasoarhcss of narimal tergcts fccal cocctirn ud cel ooufuoitv/cal &oo-

ont ad hory thc rrc iryactod by acrortdcroisaim-
- Rcasonablcocss of pcrforoancc targcts for individual custms d hos ttcrc areinpr-ted Uy vrrtrios in r"t*o*cgipmA tp"fg__.t- .DAm"UO"y E!f_fic vari*ioos.

- Sutistical validity of indivi&ral vcrificatio tcsa bascd rryo cst cdl sopling.
- Thcacc@bitityof rclccomAustrariabcicocrrrInfmeimpecrG.s[ dcscdb-

ing thc tcsts.

Thc analysis providcd bcrein is basod rpon aocmtaom proviaca by AUSTEL ed rcrc-com Australia, i,trrvicws rrith Tclccom Australia p.;.rr.,l and frUic U._"O_
IESOIIIPeS.

This rrpoft is stmctrEd as follows:

- Sectiou 2: Exarninuion of issucs dircaty relrtcd to thc ooosulr.',cy hicf.
- Scctioo 3: Othcr cmnrots uising ftrom 6c arlyds bc bcyod rtc scqc of ttcconsiltucy bricf.

- Thcrc arc also a aumbcr of Appcndlxs aud Arrac&mte, incltrdiog e cory of tto
consultaacy bricf aad thc authc's cttnia&on viau,
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2. Analysis and dlscussion arising frorn the consultalrcy brief

L1 Nationd perfonnance Tagets

'The reasoubbacss of ,ution4l.brpts fot calt coaplc&n ad al annarilry /al &q_

3:^1![: S*]$, Tercphonc Senrto-s (psTS) Taritr( oaod hly t994) srrrca ttar thc
r crcc(xtr Austrata gcscribod national avcragc levcls of crU famres Ar to *i*o* l"u" 

"r.,- 1.5% 6o1 1o6a1 crlls (daity averagc). and

- 2.6% fcSTDdayrarc.

ltc pninary intanatiarar bcuchmrrts fu coryaisoo witt rh".c t ryrts arc to bc found iaIntcmatioml rclccommrnicaion unioa - Tciccoommicarirn s"i- aru-r, r**ryF"* * ccITD rccoomdatims- Reomrn adatim azzt (xctwo* craac of scrviccParmcrs aad rargct varucs in thc Evorving rsDN, rgl, Rcfcrre Bl p.,vlocs oc ror-lowing trgct valucs:

- 2% for local calls

- 3% fq rolt (oog di$arcc) cals.

Tclocom Australia s targas are within rtcsc sandards.

We notc that thesc bcochmarts apply to fulty digital Dcts,oitt coploying Sigpe[;ng Systan
Number 7, a stagc that has aot ya bcco rcacnco in raccom ausararia.s laircrt" - '

we belicve fret Tcrcorn Austalh's prtscut netiooar olt ddivcry tergcts .n, rcasm-
able for fhe current stegc of uctwort evoldbn

As Tclccom Australiab uawork modcrnisation program cootinucs (as prresctibcd uodcr tb
Future Modc of opcratins and subscqucotly 

"xctlar"a) 
t can bc c$*d tha tbc acuar

call &livery pcrformaacc rcvers achieved win naurauy iryrovc. s*6 irry-om,t -from improvcocats in switching tochnology (ooct diltar'-xcr.,gcs arc-aow cithct no-
blocking or almost nm{r,ocking with rcspoct t" ioti"a switchig conoctios} fcwcr
cxchanges in thc cod-to-c[d catl palh and lower costs for trmsmissioD band$ridtr fa circuit
s1jrc.hcd. scrvils- Itis rikcry that congcstion oo circ.it grmps, ia a fully digitat DGrworLwill be al*ost thc solc carsc of non{clivcry of a can (oitsd.r"q"d."t-f,,ilrr-). Ar;
result, customer c4,ect8tioos forcall dclivcry may also-iacrcasc as improvcd,"*db;;
become thc norm- Tigitcoing of targct gradc of-service lcvets may L ryp."pi.rc i, o"
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Thc na['c of thc stai*icar tcst 
]at shourd bc applicd to thc data dcpcods g€atly onthc inforoatio desircd from tbc dara- fofc.o[ austrafia, in its G$t,omcr FaultManagcurcnt Ploccerc - overvicw (draft;a!cd iS l,ril rsgal $atcs itr Scctior5.4.6 (Vcrifi catioo Tests):

'Tlrc puposc of 
"crifiqg toF is to dcoostrnc rtt thc scrvicc pro_vidcd to a eccific SDp [Servicc Dclivcry p"er,l ;_drt""ory -dmcas pblishcd sundards

In additioo, quotins direaly ftom thc AUSTEL COT Aecs nport
"Tclccoo, in ooosultation with AUSIEI. &vc{q by May l, 1994 _

- a standard of scrvicc agafust crhich Tctccom,s pcrfcmarc may cffcaivcly bemssurEd

- a relevaat scrvfoc qrulity vcrificatio ttst .

1= t|gf" clcarty iodicatc rtat thc Vcrifc*irx Tcsts nccd to dctctninc ttcacaul call &liracry pcrformancc to thc costoc.
Telccm.Australi4 as part of docrr@ot G-.fr)I. apptics a stodad rc._rn;qrrc bascd

Ittanotk (hovm as thc attcrnativc nyfhcsisl. f i"*tr;d cvidcae cxists to
:ig 6. nult hy@csis, tcaul hfrrhsis i" -""ptJ n i, cEitid ro Dorc rhatthis is oot rtc sam as saying 6at thc i.U Uyp"tJ-[- bc_ vtrifiod

In rtt cotttct of tlu Scnticc Vcr{futw Tcrts, ,hi, ncou du du ustapplizd clu& to sce whctlur it cot b" -pr.""rdjbq;; rasorubh tcyelof doubt tlrat rcss rtutt gs% { cant to ttn "o.ill, *" dclivere4 asoppscd to showing tlrat d, tcast gS% arc delivcrcd-

Itc stanaard bciag applicd by Tctccom in its prroposcd aaatysis of ttr. ,rata is that ifthe ovcr-all (porpulaion) call detivcry performancc L 9,;;6_ SSf tru inairia-ual custoecr targct), rhcn thcre is onry 
" 

z.s* "t-".?ilil"*.ur, bvcr of doub,t
T.r-riT"d.tn rt9 gtliurs p"rrg.p[) that 6c saqlcd-alo *iU frll below thcirstated bcnchnrart (465 calrs our of 500;. In stadsdcai *,tatrcc, .uis wo.ld bc caltcda Typc I crror and reflccts thc chance ttrt y* *iu-ffiofq""t 6E rullhypoth-

To veriS that thc pcdormance Eects publishcd st ,,,tads, 6c acoral call dctivcryperformancc nccds to bc dctcrmined a -.* ,pp."e.i"rcl"fvrt of ttc date wouldbc to dctcrei.c ttc ovcralr Drobsb iry trat tti-cari aclvilpccqmanoc is bcoerthan 95% (the individual,"to.r, bcnchmart). -d p-;d; (as e beochma*) alowcr limit on this paobability.
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Such a test would bc conducted as follows:
l' From the dat+ dcterminc thc m,obcr of succcssfirr ca, tte-,,Fs (dcnotc this byk in th followiog) ant of 6c total nunler of caf arr_pc (call this n).
2. Compute p - Un.

Thc variable p is ttc cstimatc of the call dcli'cry pcrfcmaocc crbtaincd ftom thcd2ta-

3. Computcz= (p - 0.9t/sSrt(p. (l _p) /a )
4' Thc-prcbability thar thc ovrra, calr derivery pcrforuanoc is a lcast 95% is givcnby invcrting a uormal disrihrrion oD (ti,i). mr-i" S.pl* taa it Jrnasbccarsc. for iastaocg Mcrosoft Exccl p-"iC* O. tn"ti XOnUSOnfta

which docs exrcfy this.

5. If NORMSDTST(Z) > 0.9, tbco say that thc call dcJircry performocc strndads
havc bcen mct This would man tte thcrc is a9O% ch; frt psp rfien !J![
calls arc dclivercd to tbe ctstom, bascd o tbc t st dara-

Dcpcoding on ttc dcgrcc of coofidcooc rcquircd to Ess thc tcsq 0.9 car bc Eplaccdby a mae suitablc bcnchmart p-,'nplcs of thc i* oe us ast ae providcd in
Appcodix A

Y.:l1)^T:,g* pcrf-ormiag_dc $ovc sratisric.l t sr is idmicrt o swiehing thc
nuu bypotbqsis prcscribcd by Tclccom A.straria to re caich rss,rcs au dcau
cclryc(y pcrtorrutrcc is lcss then 95%, aod thoo scc&ing sfficic[t cvidcucc !o show
that thc pcrformancc is acrually highcr thaa 95% (thc fu altctorrivc hy@csis).
In oltcr wordq Tcrocom Australia e&o,td bc provi& cmvixing cvidcae th* rtcircall delivcry performancc rets tcir spccifii tary.q rdcr6 ,o"brg "a"r;ing cvlLncc that tbcir call dclivcry p.ib"r-* fiil-; ftcir t rgct
Ttrcrc arc a number of iryortant points wortt noting hcrc:

- Application of such a rcst placcs thc onus on thc scrvicc dclivcrcr to dc,,mstrdc
that thcir tar&6 arc bcirg rDGt ra$cr ttan on tbc cusm to sUw Oat ti[_
formarcc targets arc not bciog rct

- Usin_g pe test Tetccom propoocs is Iikely to lead to thc dissetisfuiol of cusor
ers lt they arr shown tcst stdistiG in qc 93* lo 95% rngc(whii world pass
Tclccom Austalia,s critria). For pnblic rclatioos ---;,i" ,..c,*pd;
may bc more suitablc.

-' For comparisou, if 50o tcst cals arc ma&, thc Tclccm Australia pass critcria is
that 465 calls be successfuIly dclivercd, whcrcas our propoccd tot *oufa ,"S"ir"
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tha 48l calls bc succcssfirlly dclivcred-

- IhchighErbachm&k*1*-gry*Ucstp,oposcdLcrcdmmtc$,,gprhc

I9 d Uyry W of 9:?. Icmcly pi:viOcs adtrqEilFcs/ fait-cdtc-
noo ror thc tcst of whcthcr 95S call dclivcry is bcing ectavod-

- Application of orr pr,oposcd ncltod o mal cusaru du grovidod by Tclc_com Australia to AUSTEL oo Scrvicc Vcriftaio tcsts pcrfomca L aatcwold still havc resrled in all r.sts F$ing ,"drtr 
"t 

riry-
With rcqld 

!9 tcsing dcscribcd in Sccrio 
_6J.2 

d c-ml (Calt Coonnl|r, / DmP,oirb..g Ncigtbouring LIC), an csscntially id.otical di"*k- epttos;qlr f;modiEcatioa of tic pass criaria &c no 60histcr stodd c*Pcfrd il ca|l cotinu-
1Y 0css 6atr ?* of_catls &oepiEg oor). In 6iicasc. r"fcr# o C5* cO95 ir thcaqrvc &t rcpleed by 9E% a 0.9E as rpp.qrriea

Y-. I$T" !a1! giver thc stetcd porpc of thc Scrrtcc ycrifceffa Tcrts rup.plid in thcTdm rrcmtr osrmrrrr nge=orrroocfucrdocrp!!t (00 E4f) rud ert drhc AIISIEX, CUf crrtr ieott, ft rffrdcdtrdbcirtqlptd ro ttc odlccicd drfr t lff.rrtrjia-firJt"Ur* 6c11crurfirc
tcst ilcqfrcrl ebovc b uac sibHc-4 h ildt-, p.-oer..*.-- *,fid.r.cc i!fu t *proccdur,c ed udyds.

CaaoryAriag *c bc lan nfiwa tta ust data, e+ctfolb ttlu tafu?
As dcscribcd in doc,'n 'ot G-tDl , thc orty statixkrr &ct eprid to rtc da ollotlcdin Tcsts 6'3. r aad 6i2 is a -mao' tcs,6at is, aly 6c tarl n mbcr of feilod crrlsand umprcd callr is cxamincd. No furtbcr anrffis of Oc dta. fc crr,,,.b bv
ongroating cxchangc' is pcrf*Dcd to dacrmir;h"6-6"*; -yffi"dttc way in which calrs fait &rriag ttc t"6r As rotio€d 

"arfor, 
ftc di[ooG;

is-quitc comP'"hcodvc and casily allows fc sucn eaalysis" Rfin?u",6r;;;
Mictcoft Exccl ersily frcilitarcs such anatysis.

In.Appcodix B wc providc portims of such ea aaatpis wc htvc pcrfc'rd o drccollcdod d-.,

Moreovcr. in inshccs in which ihe tcst faib to ,* rtc pass critctil s.t in'csi-gations may providc s.fticicut information to tract down spccific nctrort c tcst
cquipmc'ot Glatcd problans whicfu r4poa rectifcaioo. may not rcq,ic tc catir' bsco bcre-run,rcrely, thatconreed wift atroctcdportioslru"i*.*lt*r.t p.
This could result in sipificaat tinc anO coat savirngs-

11 Wc bdiavc ttet ttc enrlyds of collccbd drh sbodd bc cl--rfcd b Lrftdc en\ e--nrir.-6or o(crl hflo;!, br"t- d.- btfirJ"s qer-.tq rbddryead tvpc of hihr:. rn rtc cvcnr ftet -r*dridn rt ait'..ii f-4 rh":

・

―

“
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"A tcst will bc pcrformcd to cnsur &at 6".c is sufficicot vdt gc applicd to u itrcooing
line to ring threc phoocs whcn an incoming call arivcs-.

Dctails of thc tcsts world bc door$otcd ia thc Scrvicc Vcrifrcerim Tcst Wort Insrructions
or similar.

o) scction 6.3 is rcasonably clcar{y vrificn alftmgb, as ootcd catict, 6c tcst crsclr arc txrt
truly rnncpcodcnt obviously thc tcxt will nccd ro bc modiEcd iI, ch-ngcs rc Eadc ; 6c
analysis of tlrc ,l"ta in accordancc wift rEcontDclrdxins E de czlicf.

(c) For the Ring Test (scctiotr 6.3.3) somc iadication of what is oonsiddld a significant
sample of tcst calls sbould bc giveo

&ctr'aa 7.' As rcntioncd cadicr, wc bdiovc ftis scctioo s&outd bc tovod ftroo &e dooF
G-oL If it is noq ttc subscctioos E rtcd Dc$irEd orncom- sbold bc removcd as ttc
intcDt of ttc dcrnoostration canot bc to vcrify thc caII &riwry pctfcoeacc !o tb cl,stomcf,
givcn thc sample sizc. such 'Dcsired outcomcs" ue cmfrrsingiad. potcntialy, misleadiog
to thc custom (itr tcrms of cittcr tm may calls faiting a roalngbo moch iao cascs ii
which all calls succccd).

3. COMTENTS OUTSTDE SCOPE OTCOTSUT-mrcy BRTEF

This scctioo providcs dirc',ssioa / fudings arising &rom invc$igaios associatcd witt thc
coasultaucy, but outsi& thc normal @ of rtc bricf.

3.1 Serylce Vcrification Testr lor Oths Scvkps

As spccifically statcd in documc,nt G.ol, tbc scrvice vcrificarion t,sts aa to c'proycd ody
as.1 teslo,f 1-. operation of a fixcd tcncstrial aaaroguc voicc riug-ir / toop *t'-iJoi
within Tclccom's own Public Switchcd rerephonc-trlctrort oa comrix to . staadard
cxctangc cithcr directry or via-a pair caio Syiao-' It is coueir.ablc tat oc cquratat oi

faults uray arise in thc cortcxt of oth.r scrri:cq fc cxaryb bON, nign
specd packct or rcbilc scrviccs. Scrvicc vcriffuatioa Tcstc do mt cxist fo mch 

""r.,ri".s;this timc. In addition, thc cun€fi sct of tcsB focus ou iocoming c.Ils b ttc custom liDc;
tcsts for outgoing problcrns may also bc ncccssary.

rn terms of custoncr Fault Manrgcmcnt proccarc+ it oay bc rortt invaffgrting
the prorctive creation aad stendar.dizdion of tcsts covcriry mn *;o,rt o"is rdserices sch as ISDN or mobila
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rh9 lnctiencc gairrcd th,orgh thc creation of tcs* associabd wi.h G.mr could bc
:xP.loiled 

to put in placc a comprchcnsive plan il advam of.ry po(.otiar difEelt acrwork
faults for ottcr scrvices.

3.2 Servicc verifcdron Tests for ottrer Netrodr/ servicc Dc{iverers

r;trym-eusgatla is crcrrry thc author and owoct of rtc ess / asing p.occelEs associarcd
widr thc scrvicc vcrification Tcsas. Just as othcr scrvie may ,"qrru-"rr - p.""ar*, i"bept in plaoe, othcr n€twont / s€rvicr dclivcrers nay also r{"iri p.*ar*r'** *-d
for dcaling wifr difEorlt netvort faults. It wurld apear in4propriatc if rclccom Austsa-
Iia's inrcllcctral propqty in this area were simply adc poifo io.rir- tt" irdrAt
crcation of *ch a sct of tcsts may occcssay o plovia" ar-"qltrtt solrtio.

rl tcroo of diryotc rrsolutiou, it rey bc wor6 irvcsdgedng vhatcr ATISTEL nccds
to phy e rolc es anator of r set of gcucric tcsts fc sta rcrrcram rrtirt cu bc
applftd to il [Gt?o*/ scrvlce ddivcrers snch t cs my rcGd to bc crcrtcd fa r v""i-
ety of rcrvi<rr (sct rr ISDN or uobitc).

Thc qcation of snch tcss wold allow for rmifqm standads to bc eticd aosc rbc iofus-
try rathcr ftr! in a pixcrncal fashioo to iadividualdaivcrus" It woutd also bc e prodivc
step in hnndling potcotial futrc disptrtes.

3.3 ilultiplcSerrrlceDc{ivercrEnvironmentr

The servicc vcrification tcsts dascribed in G.00I focos oo incoming c-[s to thc .ffccted
Telecom Australie atstorrcrs. such calls can, of coursc, bc ciginercd &rom peoptc or busi-
nesscs subscriting to othct service dclivercrs, in pafiicuLr ophs rt rtc curnatiic.

In the neartrtre it may occur that 20% of long disarc scrvicc barvoca sydncy ad Mcl-
borme will be carded by opnrs, wirh the rest carric4 ;1 56 m"in, by Tdid Austratia
The corrpilatioo of custoocr crrting prolilcs is thar cooplicatod ty ru ract te oc cauca
party (the comphining customcr) is probably uaaware of ltc scrrricc &livcrus uscd by tbcir
callcrs. To minic thc lcvcl of scrvicc pcrccived by 6c custorncr. it would rtco be rcssary
to s€nd calls througtr both thc Tclccom Australia ord Wa &twort& As mse scrvie
dclivercrs entcr ttc arca4 such considcrations bccorc cvco monc corytcx-

It is importatrt to notc ttrat this would tbcn crcatc siuratbns in which tcstiag regirc cffcc-
tively provi& a rmasur of dclivercd servicc of cach nctuort thrurgh ,rHcb td 

"alts 
.."

sent Such infanration would may bc proprietary and lrc safcguards world aecd to bc in
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Pl& to prot ct tic iatcre*s of ttc vrixc pdticipants" Ihis @kt hchdc, fq incrrrce, X6peqloymcnt of indcpcodcotr.-drg -d d"t -ryA-fr;Itd;
l, -r.U" rorth irrrcrfiFdag il:fLcr o:rricc vctiEcrtior icat c.t tdtd bc oriSlrricd h crh svioc ffir-r! a*rort, 

"ffi.firs; (a u) ltc &E d-wort hdt co"imr r-- s"cr ur"*grtl* tud*i4 h'Ju-ffiiT,prwidos tht rey hvc to bc u& for-ilo,rrttS &rE O * A i.-JGscrricc alcDvcrcdr ufro*.
w".ryt t-" sr. is sre sylcqg/ hcrc.wirt rtc suggcci' thrAuST'Linrcsrigalc thcnccd for ao b@dcndy crEd!4 gcocric s* of vctiFcarim tcst fu ca tc rgpfiJ uossall scwicc dclivccrs
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APPEITIDIX A: Errryh eppfi*ior of prqoecd eftc"orfirvc rffiot tcrt

!"pp*. 500 tcst calls are madc. As statcd in Tclccm A,stralics Gcocnr Infamatim
Papcr' thc pass critctia fa thcir tt tirtic.l t"rt i" tt 

"t 
uurt 465 (y3T) of c.It ,r"il;

succcssfrlly &livaed

srpcc 470 olls arc srcccssfirlty dctivcred" Thu,s, tbc tcst pesscs tb rdooo A$tralir's
bst critcria

For ttc altcrnativc ttst FqGc{
Stcp l: k = 47O ri = 500.

Stcp 2: p = t/ 1 = 47Ol 5(tr = 0.911

Stcp 3: z = ( p - 0.95 ) / s$t ( p * ( t - p ) / n ) = (0.94 - 09t / sqt (O.9l1 . (l{.9.+) / sfl})

= -0.01 / sqt (0.@t 128) = 4.91 7 9.61062 = -e.!416

StcP 4: NORMSDIS[({.94.1O_= 0.lR6. ILu+ rtcpobabitity thtthc crl ddircry pcdor_
mancc cxecds 95% is rbqrt lZ%.

stcp 5: If wc wish to bc 9otr ,nrc that tbc can &rivcty pcrfcoocc ir bcfr.. er 95%, thcec fails (bccausc 0.1736 is lcss rh.rr 0g).

Supposc, iostca( that 485 cals arc scccs$rlly dclivcrcd- Thca

Stpl:k=485,u=5@.

Stcp 2: p = I / a - rt85 /50o = O.9/

Stcp 3: z= (p - O.95 ) /sqn( p r ( I - p ) /n ) = (0.y/ - O.9tlsgt(O-yr. (l{.9Al5m)

= 0.02, / s$t(0.m00582)=O.9219.91629 =?^622

Stcp 4: NORMSDIST(2.622) 

=O_.zfi. 
Th,s, thc pmbdility riat thc cdl ddiwry pcrfc_

mancc cxoccds 95% is fuil.99.56%.

stcp 5: If wc wish to bc 90% suro tbat the can &livcty pcrfcnancc ic bcfrct rtaa 95%, thc
tcst passcs (beausc 0.9956 is gtratcr em O.9).
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APPENDD( B: Dcteilcd Autysis of rcrccom Austrerh scrvic vctiEcefio Tcst Drtr
At AUSTEL's req,cst Tclstra has p.ovidcd ttc raw date m cefl dcrivcry pcrformancc ft,om&e.Scrvicc Vcrificatio f"sts p"*form"a b drte. Tablc t p,ovidcs a brcatbm oe ru f.if"acaus irccord't to cansc codc for eeh orstomcr. c'n" failiru &rc to prffis yi6 tcstequipmcnt hevc bcca rqnovcdft,om ttc data sct Tb codc liwr, r"p*i*t ;.rt ;gestiou, and WNO GFEscots ttat an rmdcfilcd tG x6 dctcctcd-rnd is ,"gistqd ;afailedcau aficmpt Datain cascc in whi* 6c cusrchd t*o n* t^ea.rJJ;t ;l*.

Ihblc 1: Celt failurts brokcu dom by cus codc (UDG 1 / Iinc 2)

ntOmer NWL WN0 珈
山

Bova 1161

Dawson 1′ 0 0′ 1 626′ 502

bve 2 522

Main 1 3 508

Smith 0′ 1 608′ 617

T“ionh 3 1046

Mcr 0ノ 3 cAD 0′ 1 531′ 532

―

Brcaking down thc ,l"ta i[ rhis fashion allows us to scc whc6cr thcrc are connmm causcs
for the call failurcs. In additioa, wc cxamincd thc dara to dctcrminc ae oigfuaing nodas
for the failcd calls.

The markcd cntry is of intacst whcn anal]'zEd itr rhis fashiotr as all thrcc NSIL arltc origi_
natcd u thc BATMAN 2 cxchaogc ft,om a total of 92 gcaccatcd thcrc. wh c suo a rcfrt
I"{,.b."Iryd ftom any onc exchangc (rhat is, odcasc of approximatcly 3% @ngcs_
tion)' ha4 for instance, r0 more calls faitcd at BATMAN 2 ttc &i".[ tt tsu"a p.*]ril
critcria would still havc bccn passcd aad no frrthcr invcstigatioa takcn placc. This ;-lrb"
99 "u". 

evcn thorgh, in 6is hypothctical cxaopre r4d of cals ftrom BATMAN 2 had
tailed.

while somc uDusual rcsults mi@t be-expectcd grvco tbc statistical o,fr,,c of th. tcstitrg,
morc detailed analysis strorld be perfomrcd to actcmrinc wherhcr or aot such ,io"toi"
occur. In thc eveot that they do occur, fruthcr testing should bc pcrformcd to del€fltritrc
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whcrts thc obccrvuios rrc tnrly randm in n&rc q ac carsod by ere ortalying filrlt
in^ci6cr ttc odginatirg erchrngc, coming Dctsd, a Est cquip.{t edry il-phssc
O,l fc{tring.

I
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APPETIIDIX B: C-iogllfrutrl s clotitfutt tibe
MICEAEL PETER BUMSEWICZ, !tLI).

fupbcr AIRI. ZZt Swusroo St Carltoa, Vfrrai+ 3&t3

Fooitirn: Scoir Rcscarch Fcllow

Tdcphc: #13?fi2-?{R

llnrfl3 ry@citricduru

T4l!to--t Brcf:rud: pt-D. in Applicd l{arhsratics ftm rtc thircodty of Adclai&
(le8e)

EMITI)YME{TEIXSRIET{(E

Iuly 1994 - CITf,I. Cadm, Vicbria
Prcscnt

Scaia Rcccrrch E[ow

RESEARCEAREAS

Ot cdord coottol od pcrfcmme of A&raed lllclliScd Nctwo& ud
Sittr Iing S:/stcm Numbcr 7.

Fcrfanre roelysis of ttc poposcd Tdrcmfurriot tranjio
Nctworting ArctiGctuq-

July 1988 - Ddt e;omlcetlnr nc*rrt\ Rcd B.dq Nr.
Junc 199{

Mcmbcr of Nareort Scrvbcs Fcrfooare .od Cffiol guop
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SICNALING SYSTEMNIIMBER 7 (SS7)

Membcr of the tcam fGmcd to anrlyzc thc carsc of tk SSI Cmm Channcl
|1f*la ry**-* (CESlg outrgcs in Crlifo.oiaadWashhgtoo, D.C. in
:y*1 lrrl. Spacificaly, pcrfacd,rcs;F eaatysis of oqgip,mcot involvcdano ocrcrmitrcd root causc of failurcs rod mcdraoisu by which fu" faru."
sprrad to othcr poiaE itr thc uctwort Dcsigp ctogc rilcodarions wcr€
madc od ubscqucotly iryhtcd aad a".ondrca o SpinooUy i-p-r"
syststr and Dctwo(t rcbirstuss"

Membct of thc tcam frmd rfter 6c out gcs frat sfidiod thc cotributios of
SS7 protocot aDd rcttrort clcmt.t""arrt" to t" poUt-, tta arosc.

FI*:l !tc."*""1t of cxamiuing scrvbc cornplaim rSct rr,a. mpssagetbrougtF[ in .tc aaalysis of SSZ CCSN6, in ttc pescuoc of rtrplic-tion
rccovery pmccduEs md realisic cum bchavia.Ihis ealrds
demouhafcd that ncssagc 6rurg@f ca bc an cxtcmcly -i.-rcr.tng msure
of scrvicc (from ttc srhoibcr poinf d vi:w) and illusratd thc nccd for
fecdbact flow conhol mccta*ms ating pcriods of Sign.t;g Tnnsfcr point
(STP) proccssor (as oppccd to link) orolo"d-
Perfod tcctrnlxl analysis of STp peodrcts, ircluding bott thcorAical strdias
and tcsting- This involvcd raalysis of softwae dcsign ig*ifr-, f* *o"g"
proccssiDt, prcccssitrg of trctwort m.n,gerE rt famc. ovcrtoad cotrots, -
performancc and aprcity.

TEISTRA SERVICE DATABASE PT,ATFORM

Y"*::{tu:th"Y_y_I*q(4p4 - Juac tee4) ro anal5rzc thc dcsign
or the li,rvic€ DaraBasc (SDB) Onc3 platfco Spccinc rcsponsiUtitlx in de
arcas of systcm robustncss aod perfornance, including --r.i,rgrccomneodatiods on nctwort controls ttat worrd ffivc 6c reliabitity of the
scrvicc during pctiods of cogestiou

ADVANCED INTELLIGENT NETWORK (AIN)

Identificd performancc issucs in providiag AIN, including switch aod signaling
Dctwort capacity impacts, &lay coostraints, ovcrload ooitot (tooo Uot Oe -
swrlch aad sitnalhg nctwork vicwpoiats) and gra& of scrvice objcctivcs.
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Analyzcd tbc switch cqndty inpact of prov.rdiog r vricty of AIN scrvices.

I&otificd pcrformrc is$tcs itr u,hich ndriplc scrviccr compctc for tbc samc
rctwo(t rEroucc& Thcr coocqns highlight 6c rcad fc wdl dcfincd
conge$im oontnol objcctivcs so thrt csscrAa scrrirs mry bc protcccd whilc
m:iataiaing good savicc lcvcts for lowcr picity tntrc. '

PERSONAL COMMUMCAUOT{S SERVICES (FCS)

Idcot'tficd pcrfornaocc issucs in p,roviding pCS. incfuding switch ad sigaaling
trctsoft crp*ity impaas, &lay coastraims, ovc.lo.d cdol (A,o{n bo&-6c -
switch rod signatint dwoet vicqoitr) &d Srrdc of sctvkr @ivcs.
Analyzcd thc switch cap.city iryact of groviding FCS scricc fc a spccific
svitrhing systrnl dcoosurdag ttc ce@ly bigh Foocsshg cost oia pCS
call rclativc to non-PCS crlts" This wod.lcd Arcctyb tbc iocfu*m *
altcrutivc architccr,ts in Bdlcorc's Nctvod ad-opc''rios pt,o that limit
6c switch clgacity impact of proviliag pCS.

CIRCT'IT SWIICHING SYSTEMS

Analyzcd thc p*fcmaocc of vuions circnit s?iEtiDS syncos. This rncludcd
cqrciiy cstio rioo, dclay pcrfooaacc nodding aod-daroad cotrol
cfr1riveryss, The work requirod a varicty of airoactcs" ftrm ficld estiag. to
matbcmatical nodcling to simulation

Dclrclopcd Dodcls to smdy thc cffccts of ncr scrvfuc otrcrings o circnit switch
capEcity, r.king into accont crrstoner ctrdcdstics.

MISCELI-ANEOUS

Anafyzcd thc pcrformre, c4rity and ovcrtod ctraistics of voice
mcssagrng systcms. Idcntificd problcm rrtas ia des,gn rnd rccornrqdcd
apprcpriate chaages which wcre subscqucody troorpaaoa into ttc systcms.

Dcvclopcd algoritbms for dctcrminiag opcntor tcru size3 whcn dircclory
assistancc aod toll scrviccs arc combincd mdct vrrios opcrariqg rcdm""
Involvcd ia thc implcrcntation of thcsc rlgorirtns fc usc Uy n-a [rsonncf .




