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Report on Telecom Australia’s Service Verification Tests (G.001)

Michael P. Rumsewicz

Executive Summary

This report is provided in response to AUSTEL's request for external assistance in review-
mgthcmgmeming,mdhoddogicﬂmdnaﬁsﬁcdmuixhgﬁmTMAumﬁa's

Quoﬁngﬁ'omG.OO!.ﬁxemiccvqiﬁcaﬁonmhmbmdﬂdoPcd:

“... as the basis upon whichatelzphmesewicearﬁle&rvkzﬂzﬁuryPaﬁwnmy
bcmﬂaﬁbbeopan@mﬂfadoﬁlyatﬂwﬁmdutuﬂmcagw”
Themponfmumuponfmamsuqmiﬁedmthcmﬂtam'shiefmm 1):
- Rcasmmblemssofnﬁmalmemforcaﬂomnec&onudanoonﬁmity!caﬂdrw-
out and how these are impacted by network modernisation.

- Rcasmablmcssofpafmmamctargctsforindividudamsmdhowthesem
hnpacﬁadbyvaﬁaﬁominnﬂwmtequjpmenttype!gmnﬁmmd&meddaymf-
fic variations.

- StaﬁsﬁcalvaﬁdityofindiMVGiﬁcaﬁmmhuedupmwﬂceﬂsming

~ The acceptability of Telecom Australia's General Information Paper G.001 describ-
ing the tests,

The main findings of this analysis are:
* Telecom Ausunﬁa'snaﬁonaltargctsforcallcomecﬁonmmaesuiwﬂ:m
\ internationally accepted guidelines (E.721).
. TelecomAustraliadocsnotappearwhavcadouumnmdnaﬁmaluﬂcmﬁniity/
call dmpoutlnrget(nospociﬁcmfemnceispmvidedinG.OOI).Itismded
matsnchtm-getsbedevelopedinordermmmcomprehemivdymonhamm:r

__ggde of service,
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The individual customer performance targets employed by Telecom Australia
appear to be reasonable given the current stage of network evolution. Tightening of
thescmrgetsmaybeappmpriateasnetworkmodcmisaﬁonmoomplcﬁon.

o Customcrcaumgpmﬁlcs(whichpmvidcﬂmbasisofﬂlcSmiocVuiﬁcaﬁmTcst
test calling pattern) would be more accurately determined through the use, for
\1 instance, of Tekelec / CCS 7 equipment or, in the case of 008 / 1800 subscribers, cus-

tomer billing records. The actual technique employed (including customer consulta-
ﬁmaspmeutlyperformed).howeva,shouldhedctcxmimdonausebycascbasis
dependent upon technology, timeliness and resource coastraints, with the additional
proviso that customer confidence in the test be assured.

. Thcserviccvaiﬁcaﬁontmtspafmmwdbchleoompmvidemﬂidatinfmﬁon
mquanﬁfy.mamasonabkdcgmeofmacy.&:ecaueonmeﬁmpufammceof
the network. However, the statistical test being applied to the data is inconsistent
withmcgodsofﬂ:cwsﬁngamwd‘dem's&mFmRMgthm-
cess (000 841, Section 5.4.6) and AUSTEL's report, The COT Cases (April, 1994).

Analtanaﬁvcsmﬁsﬁca]wst.usinglhcmdmismdinthismpthcnotc
matﬂ:ealtcmaﬁvcstaﬁsﬁcdmwaddalsohavebempassedwhmappﬁedwmc
data obtained in service verification tests performed to date.

* The General Information Paper G.001 overall provides an adequate and easy to
understand description of service verification tests.

Beyond the scope of the consultancy brief, we also make the following observations:

. ScniceVeriﬁcaﬁunTesmmayummcstagenwdtobedesignedforodmwvim
(for instance, ISDN and mobile).

* Inamulti-service deliverer environment it may be necessary to have an independent
set of generic tests (endorsed by AUSTEL) to address difficult network faults in an
equitable fashion across all service deliverers.

* In a multi-service deliverer environment, calls will be originated in a number of dif-
ferent networks to difficult network fault customers. In compiling testing profiles to
mimiccustomcallingpancms.itmaybcneccssaryto send test calls through a
variety of service deliverer's networks. Safeguards would need to be in place to pro-
tect the interests of the various parties with respect to information collected in such
a fashion. :
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1.  INTRODUCTION

Quotingﬁ'omG.DOI.ﬂaesu'viccvcdﬁcaﬁonmhaubwndcvdoped:

mﬂlebas&upmwﬁdlaukphmeurﬁumﬂu&rmwvay?ofmmay
becomidercdbbemrﬂ:hgmﬂg"acbﬁlyatﬂwt&mthetu&mecadumd"

Thcmpoﬁfmuupmfwmasasspwiﬁedindnomsultmfsbﬁef@ﬂad:mt 1):

- Rcas:mblmessofnaﬁonaltugctsfwcancmnwﬁonmdaﬂcmﬁmityfaﬂdmp-
out and how these are impacted by network modemisation.

- Rcmnﬁhnwsofperfmmmmfwhdiﬁdudmmdmmmm
impacmdbyvaﬁaﬁousinnetworkeqnipmmttypc!gmenﬁmmdﬁmeofdaymf-
fic variations.

- Smﬁsﬁmlva]idityofindividm!vaiﬁuﬁmmbasedmmuﬂsamﬂing.

~ The acceptability of Telecom Australia's General Information Paper G.001 describ-
ing the tests.

ThcmﬂysispmvidedhaumisbasedupondocmnmudmpmvidedbyAUSIELdecb-
com Australia, inwrviewswitthleoomAusmﬁapetsonndmdpublic'mfmmaﬁon
resources.

This report is structured as follows:
- Secﬁon2:Examinaﬁonofissucstﬁmcﬂymlatadtothe0msu1uncytxicf.
- SecﬁmS:Odmmmentsadsingﬁumﬂnmalyﬁsbutbcymdﬁnmofdm
consultancy brief.

- ThmmalsoanumbcroprpcndicuandAuadmmm,includingampyofﬂw
consultancy brief and the author's curriculum vitae.
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2.  Analysis and discussion arising from the consultancy brief

2.1  National Performance Targets

“The masmabkuessq‘mﬁmalmrgmformﬂcmpkﬁmmdcaﬂmm&udxylmﬂdmp-
out and how these are impacted by network modernisation”

The Public Switched Telephone Services (PSTS) Tariff (Amended July 1994) states that the
waomAus&aﬁapmm’bednaﬁonalavmgclcvclsofmﬂfaﬂumsduemmmare:

— 1.5% for local calls (daily average), and
~  2.6% for STD day rate.

nwpﬁmaryhltanaﬁmﬂbmchmuksfmcompmimnwidnhﬁcmgusmmbefmdm
International Telecommunication Union - Telecommunication Sector (ITU-T, formerly
known as CCITT) recommendations. Recommendation E.721 (Network Grade of Service
Parameters and Target Values in the Evolving ISDN, 1991, Reference [3]) provides the fol-
lowing target values:

— 2% for local calls
— 3% for toll (long distance) calls.

Telecom Australia's targets are within these standards,

We note that these benchmarks apply to fully digital networks employing Signalling System
NWr?,asmgemmnMyabmmmmedmAumﬁa'smmh

We believe that Telecom Australia’s present national call delivery targets are reason-
able for the current stage of network evolution.

As Telecom Australia'’s network modemisation program countinues (as prescribed under the
FuMModcofOpaaﬁmsmdsubsequmﬂyaccelmwd)itmbeexpeaedﬂmﬂnm
call delivery performance levels achieved will naturally improve. Such improvements stem
from improvements in switching technology (most digital exchanges are now either non-
blocking or almost non-blocking with respect to internal switching connections), fewer
exchanges in the end-to-end call path and lower costs for transmission bandwidth for circuit
switched services. It is likely that congestion on circuit groups, in a fully digital network,
willbea.lmosttheso]ccmscofnon—delivctyofaca]l(mideofequipmtfaﬂum).Asa
result, customer expectations for call delivery may also increase as improved service levels
become the norm. Tightening of target grade of service levels may be appropriate in the

5
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Indxcabovemﬁoued'l‘ariffﬁling. no comment is madcoormingcaﬂomﬁnuitylcau
dropout objectives.

24 hour period, shouldbelcssﬂ:anOS%forﬁvcminnmeaﬂs.hanyﬁmcmnsistcnthour,
thccal.lcut—offmemaynotexmd3%(wcassumcﬂ1isappliestoﬁvemimcaﬂsalso).

call dropout probabilities of 0.004% and 0.01% respectively. We recognize that this applies
toISDNexchangw(ratherﬁmnnetwo:ksasawhole),butitclculyindicamsﬂ:equalityof
service expected in mature digital networksandhcmeshmﬂdbcoonsidqedaspomnﬁal

Itisimpmtantwuotcthmthese&opolnmmsmferonlymsudtchmmedcam and do not
take into account the possibility of transmission facility failure (for example, due to high
error rates or cable cuts). Such factors wmddalsoneedtobeoonsiduadindnﬁna!speciﬁ-
cation of call continuity grade of service targets.
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2.2  individual Performance Targets

“The reasonableness of performance targets for individual customers for call cormecuon
andcaﬂwmﬁmiry/caadmpowwtdhawdusemaybehpacwdbyminmrk
equﬂumauope/gmbummofdaymvaﬁaﬁm”

point objectives are provided.

Also, AUSTEL has recently released a Draft Technical Standard for Comment on “End-to-
End Network Performance” (Reference [6]). That document addresses overall network
average pcrformanoe,mmmdovermomhlyperiod& As the measurement period consists
ofmcmﬂﬂhwday,hdudingmassmﬂ-msmdspecidtmiﬁdismmmduds
established ﬂ:emarcnotmlevmtwd)cscrvicevuiﬁcaﬁmtws,whidzspedﬁuﬂycxchldc
suchsimaﬁonsandmaimcdatmulﬁpointmpointsmiocissues. As such, we will not be
mferﬁngmthcAUSIELEnd-bo—EndNetworkPufotmdnﬁagainhlhefdhwhg_

Certain national jurisdictions and service deliverers have, however, identified local levels at
which action or notification of regulatory of bodies should occur.

For example, the Swedish Telecommunications Administration (STA) sets network wide
call accessibility targets of 98% and 97% for whole day and busy time (defined as the ten
most traffic intensive hours of the day) respectively (Reference [5]). In addition to this, they
also set corresponding targets for individual traffic cases (exchange rather than network
based) of 96% and 94% mspectivcly.mgardlessofequipmemtypc.Wemhucthatcaﬂ
accessibility implies that calls are connected and speech is possible,

Also, these are 1991 targets and relate to the Swedish network as it existed then. Some of
the targets used at that time were under review for tightening as a result of network modern-
ization.

Similarly, the Florida Public Service Commission provided a benchmark (in 1991) of 90%
call completion for calls originating at any exchange. While somewhat less than that set by
the STA, the question of guaranteeing certain levels of service all subscribers is specifically
addressed.

As implied in the STA reference cited above, specific attention must be given to time of day
considerations in the formulation of grade of service objectives. Clearly, call blocking on
circuit groups is most likely to occur during the daily busy periods, which may vary from

-,
.
el




December 15, 1994 7

95/0660

locale to locale. For instance, exchanges in the central business district are likely to experi-
cnccpcaksduringt.hemomingmdafﬁcmoonwhﬂemgionalexchmgesnnysecpcaksin
the evenings. '

As part of the Service Verification Test procedure, information is compiled from the cus-
mmcrmdctumincapmﬁleofincomingcaﬂauempm.byﬁmeofdayandodginaﬁng
exchange. Note, however, that periods of mass calling and special discount tariff are pre-
c]ﬂdcdﬁ‘omthetestrcgime. Thus, a “fair” reflection ofmccustomu-’sincominggradeof
scn'icewonﬂdappeartobcprovidedbytthcrviccVﬂiﬁcaﬁonm

AsdiffcmmcnsmMWMhavcdiﬁmmpedods,dcta’miMngasinglebmchmt
across all possible load profiles is difficult. How » the STA benchmarks of 96% and 94%
foralldayandbusytimcsetanappmp:iatc“bestpmcticc"stmdud.'lheuseofa%%
objecﬁmhdepmckutofequMtypc,byTelwomAmﬁaisdiwdyhﬁmwimmis
practice,

cxdxmgmwstonnmmﬁkdymsecimpmvedwvicequaﬁtyudwmowmd
itmyhmm,mmwmmmdm,mﬁm&mmecaﬂdeﬁmy
tatgdsspeciﬁedaspanofﬂrcSaviccVetiﬁeaﬁonTcsts. Determining specific targets for
fully digital networks is beyond the scope of this consultancy.

stage of network evolution. In the future, when Telecom’s Australia’s network
Wﬁﬂywumyhmmmmmm

’I‘thTAcalldcliverystandardcitodabovcmqujresﬂlatcallsnotmﬂybedc.limud,bntalso
have acceptable sound quality and are not dropped. Thus, the 96% / 94% individual targets
cited apply overall to blocking, speech quality and call retention, but no specific breakdown
is provided.

With regard to call continuity / call dropout, Telecom’s stated objective of 98% call conti-
nuity is a significantly less stringent criterion than Recommendation E.428 (0.5% for five
minute calls), especially as it applies only to two minute calls, although we note that E.428
applies to digital networks rather than analogue.

Given the present stage of network evolution, in itself Telecom Australia’s call conti-
nuity target of 98 % appears to be reasonable. However, when combined with the 95%
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23 Statistical Validity of Testing Procedure

“?hemdcazmlid&yafiudividualwrﬁcmimkmbaudmmﬂwlﬁgmddu
adequaeyandfomatofﬂwte:tdatadaﬂd:ﬁwn"

Thissecﬁmofdlebrkfpcrminsmimaﬂymthoscmdwm'bedh&cﬁmﬁj.%lk
NetworkCal]Dcﬁm-yTestsofG.OOl.'Ilucmannmberoﬁmestobccovuedinassess-

Analtanaﬁve.andmomaccuratc,bchniqucmdetermheimomingcaﬂpams
that could be employed (wimmeoostofemtimeindataoollection)Mdbe
mmghthcuseofSignalingSystememiwdngequipmcm(amhasﬂnTekebcl

analysis. Collection of this data may take some time (many days to weeks) depend-
ing on the call volumes destined for the customer.

Inthecaseofcustomemsubsmbingmmsusmmioc.dchﬂedbﬂﬁngmds
are available whichcouldbcanalymdtoducmﬂne,withasimilardcgtud'preci—
sion, the incoming call distribution.
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em,mdhﬂhngrmmmmuchﬁqumwfmehdhgmr
consultation as presently performed), homer,shonldbedduﬁnedouam
bymeb&ﬁsdepmdentupmtechndogy,ﬁmeﬁnmmdmmn,
mm-dﬁwmmmmmnthemum

Are sufficient calls beﬁ:ggmmted:oco&ecrasmmicauyvaﬁdm:ple?

Document G.001 recommdsﬂlatatleasdmtestﬂlkbcmade.Samples of this
sizcmsuﬂ’icienttodctc:miue.wilhareasomb{edegreeof;xecision,dwcalldcﬁv—
ery performance to the customer.

WebdkmthusuﬂdentMBbeinthpmﬁdeamyuﬁd
sampk.lnaddiﬁon,ﬂ:eenﬁmdahsétsbouldbemlndforvuﬁingthtur-
vneeshmlardsmbun;met,nthzrthanlruﬁualhntsotmuﬂs.

Is sufficiently detailed data being collected to analyze the test results?

Telecom Australia has provided all call delivery data collected in the Service Veri-
fication Tests performed to date. The data includes, for every test call - time and date
- originating number and exchange - terminating number and exchange - call dispo-
sition (for example, connected and blocked in network). Data in such detail allows
the comprehensive analysis of ineffective call attempts, in particular, the ability to
determine whether there are correlations in the ineffective calls, such as:

— time of day

We beﬁevethatﬂ:edatabdngooﬂectedismtﬁdmﬂydﬂlﬂedbnﬂowaém-
prehensive analysis of ineffective attempts.

Are the statistical tests being performed appropriate to the question being asked?

10
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Thcnauucofﬂ:eswisﬁcalwstthatshauldbeappﬁedmﬂ:edmdepmdsgmaﬂym
the informaﬁondesimd&omﬁ:cdata.TclecomAumﬁa,inits@stomuFmﬂt
Management Procedure - Overview (draft dated 15 July, 1994) states in Section
5.4.6 (Verification Tests):

“Ihcpurposcofvcﬁﬁcaﬁontﬁtsistodmmﬂlxdxempm-
vided to a specific SDP [Service Delivery Point] is satisfactory and
meets published standards.”

In addition, quotingdimcdyfrmntheAUS'lﬂ.OOI‘Cmmpmt.
“Telecom, in consultation with AUSTEL, develop by May 1, 1994 -

-astandardofservieeagainstwhicthwom'spufummmycﬁecﬁvclybe
measured

- a relevant service quality verification test.”

ThmswmmdeaﬂyhdicmdlattthaiﬁuﬁonTmneedmdmmeﬂm
actual call delivery performance to the customer.

wamnAuxkaﬁa,aspmofdocunme.OOl.appliesamndmdmdmiquebased
mhmmg Hypoﬁ:csistwtingisusedmdeterminewmuthewissuf-

In the context of the Service Verification Tests, this means that the test
applied checks to see whether it can be “proved” beyond reasonable level
ofdoubtﬂw:leuﬂIauQS%d'calbtaﬂlemare delivered, as
opposed to showing that at least 95% are delivered.

ThcstandardbeingappﬁcdbyTe!ecominitspmposedanalysisofﬂnd&aisﬂmif
the overall (population) call delivery performance is greater than 95% (the individ-
ual customer target), ﬂlenﬂlercisonlyazj%chmcc(tbcMablelcwlofdmbt
mcnﬁonedinmepreviouspangraph)d:atﬂ:csampleddmﬁnfaubcbwmcir
swmdbeuchma:k(%ScallsomofSM).msmﬁsﬁcalpadm.thiswwldbewled
aTypcImmdreﬂectstbechancemayouwiuinco:mcdymjectdnnuﬂhypoth-
esis.

Tovedfyﬂ:a:dchaformanoemmpubﬁshedmnduds,dnmalcaudeﬁvery
peﬁommmnwdshbcMﬂAmomeﬂyﬁsofﬁed&hwoﬂd
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Such a test would be conducted as follows:

1. From thcdata,dcncrmineﬂ:cnmnberofsuocessfulcaﬂanemgs(dcnotcmisby
k in the following) out of the total number of call attempts (call this n).

2. Compute p = k/n.

The variable p is ﬂlccsﬁmamofthecaﬂdeliveryperfammobtamedfmmthe
data.

3. Computcz:(p-OBS)fsqn(p*(l-p)ln)

. 'I‘hcprobabi]itythatﬂ:coveraﬂcaﬂdcﬁvuyperfmmnoeisatbest%%isgivm
byinvcrﬁnganormaldistrih:ﬁonm(o.l).Thisissiupletdunitsounds
because, for instance, Microsoft Excel provides the function NORMSDIST(z)
which does exactly this.

5. IfNORMSDIST(z)>0.9,thmsaythatttwmﬂddiveryperfumstmdards
have been met. This would mean that there is a 90% chance that more than 95%
callsmdeﬁvemdtoﬁ;ccustom.basedmﬂ:ctﬁtdm

Depa:dingonﬂ:edcgmcofcmﬁdmocreqlﬁmdmm&ewﬁ.DScanbcwplwed
byamacmﬁtablcbendnnmtﬁnmplcsofthcuseofmiswstmpmvidedin
Appendix A.
Wenotchmthatquamﬁngﬂlcabovcstaﬁsﬁcdmisidaﬁulmswimhingme
nuﬂhypoﬂ:esispmscn'bedbch}ommAusuﬂiaMOMwhichmmmmem!l
dcﬁvaypaformamceislessthan?S%.mdthcnseeﬁngsuﬂidmmdmccmshow
that the performance is actually higher than 95% (the new alternative hypothesis).

hoﬂuwmds,TdmAuMthummm&uﬁﬁr
caﬂdeﬁvaypexfmmanocmlhcirspedﬁedmget.mdnthmsedingomvim—
ingevidcncethatﬂnircuﬂdelivaypuformmccfaihmnmmeittxget
Thaeareanumberofimportantpointswormnoﬁnghuc:

— Application of such a test places the onus on the service deliverer to demonstrate

H:attheirtargmmbcingmctmmmanonﬂ:ecumwshwthatmcpa-
formance targets are not being met.

- UsingdlemstTclecompmposesislikelymbadwthedissaﬁsfacﬁonofmstonk
ersiftheyareshownhststaﬁsﬁcsiuﬂw%%to%%mgc(whkbwould‘pass
Telecom Australia's criteria). For public relations reasons the test we propose
may be more suitable,

—  For comparison, if 500 test calls are made, the Telecom Australia pass criteria is
that 465 calls be successfully delivered, whereas our proposed test would require
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that 481 calls be successfully delivered.

- Thehigherbenchmarknnedodmpassﬂmtﬁtmposedhucdocsnmchangeﬂm'

stated call delivery target of 95%. It merely provides a different pass / fail crite-
rion for the test of whether 95% call delivery is being achicved.

— Application of our proposed methodonactualcustanu-datamvidedbyTele-
com Australia to AUSTEL on Service Verification Tests performed to date
wmddstillhavcmsulwdinaﬂtestspassingsaﬁsfmﬂy.

With regard to testing described in Section 6.3.2 of G.001 (Call Continuity / Drop-
outs to Neighbouring LIC), an essentially identical discussion applies except for

Webelievethat,giventhestatedpurposcottheSerriceVu‘iﬁcllion‘l‘estssq:~
pliedintheTeleeomAnstnﬁaCnstoma-letMangumntheehudom-
ment(moﬂl)andthatattheAUSTELCOTmmf,ﬂ:emu
bdnglppﬁedtothecollected&uhkhquebdimﬂnﬁun:ﬁn
t&tﬂwuibedaboveismsuihhlemd,inﬂdiﬁon,mﬁu“«m
ﬁdmceinthetestpmcedmmdamlnk.

Can anything else be learned from the test data, c:peaally if the test fails?

Asdcscﬁbedindocuth.OOl.ﬂwmﬂymﬁsﬁchappﬁedwmedmmnmd
in Tests 6.3.1 and 6.3.2 is a “macro” test, that is, only the total number of failed calls
mdm:mpwdcausisexamineiNofurthuanﬂysisofmedmforexamphby
odginaﬁngcxchange,isperfomwdtodetcnnimwheduduemanymto
ﬂmcwayinwhichcall;faﬂduﬁngﬂwtcst&mﬁmedeaﬁa.dndﬂmﬂecwd
is quite comprehensive and easily allows for such analysis. Furthermore, the use of
Microsoft Excel easily facilitates such analysis.

In Appendix B we provide portions of such an analysis we have performed on the
collected data.
Morwver.ininstﬂlcesinWhichthetestfailstometthcpassu'iteda,sndlinvesﬁ-
gations may provide sufficient information to track down specific network or test
equipment related problems which, upon rectification, may not require the entire test
to be re-run, merely, that connected with affected portions of the network / test setup.
This could result in significant time and cost savings.
Webdievethatthemlysisofcoﬂecteddatashwidbeexpmdedtoimhdem

mmimﬁouotunfaﬂuresbrokmdownbyuiginnﬁngm;e,ﬁneddu
andtypeoffaihre.lnﬂ:eemntﬂntmndaﬁmhthefaﬂmumfond,fur-
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\
\therinvwﬁpﬁons,asappmpﬁ:te,shouldbemken.

2.4  Acceptability of Telecom Australia Document G.001

“The acceptability of Telecom's explanatory document “Service Verification Tests for Tele-
com's PSTN” as a user friendly and accurate description of the test purpose and regime”.

(b) Presumably Paragraphs 4 and 5 will be removed when the document becomes stable.
Section 2:

Thissecﬁonmtesthamcdemons&aﬁmsdesuibedin&cﬁm7mnmmnofdnvuiﬁ-
cation test procedure. As such, Section 7, together with this reference should be removed
fmm&xedowmentasimptesenccmbcoonﬁlsmgmmdaSnmfamﬂiarwﬂhmeovmu
details of testing and data analysis.

Sections 3, 4 and 5: No comment.

Section 6: (a) If the target audience for this document includes customers whose service
necdswbctested,ﬂ:etcstdetajlspmvidcdinSecﬁonG.lmovcrlyin-dq;thforﬂ:eav&agc
reader. Wesuggwtashpledescﬁpﬁonofwhatdmtcstisattcmpﬁngtovcﬁfywuﬂdbc
more appro;niaminthismsc.Forenmplc,G.lzcwldbercphcedbyMinginﬂw
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“Atcstwiﬂbcpufomedmmsumdmﬂwrcismfﬁcimtvdagcappﬁedmmimmﬁng
line to ring three phones when an incoming call arrives”.

DcmﬂsofthcmmwmﬂdbedommcnwdintthavioeVaiﬁcaﬁmeWorklnMWS
or similar.

(b) Section 6.3 is reasonably clearly written although, as noted earlier, the test cases are not
mﬂyindcpeudmLObviouslyﬁmmwﬂlneedwbemodiﬁedifchmgesmmadcwmc
analysis of the data in accordance with recommendations made earlier.

(c) For the Ring Test (Section 6.3.3) some indication of what is considered a significant
sample of test calls should be given.

Section 7: As mentioned carlier, we believe this section should be removed from the docu-
mLKitisnoLdJcsubsocﬁmsmuked‘T)csimde“shmldbemmovedasﬂw
intent of the demonstration cannot be to verify the call delivery performance to the customer
given the sample size. Such “Desired Qutcomes” are confusing and, potentially, misleading
to the customer (in terms of cither too many calls failing or reading too much into cases in
which all calls succeed).

3. COMMENTS OUTSIDE SCOPE OF CONSULTANCY BRIEF

This section provides discussion / findings arising from investigations associated with the
consultancy, but outside the normal scope of the brief.

3.1 Service Verification Tests for Other Services

As specifically stated in document G.001, the service verification tests are to employed only
as a test of “... operation of a fixed terrestrial analogue voice ring-in / loop out connection
within Telecom’s own Public Switched Telephone Network and connected to a standard
exchange either directly or via a Pair Gain System.” It is conceivable that the equivalent of
difficult network faults may arise in the context of other services, for example, ISDN, high
speed packet or mobile services. Service Verification Tests do not exist for such services at
this time. In addition, ﬂ:ecurrcntsetoftestsfocusonimomingcaﬂstothccustmline;
tests for outgoing problems may also be necessary. i

IntermsofCusmmuFanltManagthrooeduru,itmybeMinvsﬁpﬁng
theprmcﬁvemﬁonaﬂswmﬂiznﬁmdmmmmmtor
services such as ISDN or mobile.
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Thc?xpuimccgaincdﬂzmughthccruﬁonofwmassociamdwiﬂxaml could be
exploited to put in place a comprehensive plan in advance of any potential difficult network
faults for other services.

3.2 SavioeVaiﬂcaﬁonTestsforOﬂlerNdmrkISenriceDeﬁvm

Telecom Australia is clearly the author and owner of the tests / testing procedures associated
wimmcSavkeVuiﬁcaﬁmTest&JustasothawvimmqumﬁmﬂuMmto
bcpmmphoc.mhunetworklsuviccdcﬁvmmydsomquimpmed:mmhasm
fmdcaﬁngwiﬂldifﬁuﬂtnﬂwmkfwtm.hwouldappwkwwifTehmmAusuw
lia’s intellectual property in this area were simply made public domain. The independent
qeaﬁonofsuchasetoftcstsmaymarympmvidcanequiuhksolnﬁm

hmdmmﬁmymmwmAmm
to play a role as author of a set of generic tests for service verification which can be
applied to all network / service deliverers. Such tests may need to be created for a vari-
ety of services (such as ISDN or mobile).

The creation of such tests would allow for uniform standards to be applied across the indus-
try rather than in a piecemeal fashion to individual deliverers. It would also be a proactive
step in handling potential future disputes.

3.3 Multiple Service Deliverer Environments

The service verification tests described in G.001 focus on incoming calls to the affected
Telecom Australia customers. Such calls can, of course, be originated from people or busi-
nesses subscribing to other service deliverers, in particular Optus at the current time.

Inﬂlenearﬂxmrcitmayoccu:dmZO%oflongdistanceserviccbetwemSydncymdMel—
boumewﬂlbecuﬁedbyOPms,wimmerestcarﬂcihd:emain,byTehoomAusuaﬁa
'Ihecompilationofcustomcrcaﬂjngpmﬁlcsisﬁlmoompﬁcmdbythefactﬂlatmccalled
party(mcmmplainingmswmcr)isprobab!ymwawofﬂmwrviccdeﬁvmusedbymck
callers. To mimic the level of service perceived by the customer, it would then be necessary
to send calls through both the Telecom Australia and Optus networks. As more service
deliverers enter the arena, mchconsidmﬁonsbemmeeveumomwmphx.

It is important to note that this would then create situations in which testing regimes effec-
tivclyprovidcamcmofdcﬁvemdservioeofcachnetworkdnwghwhichtwtcallsm
sent. Such information would may be proprietary and hence safeguards would need to be in
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plwcmprmectmeintaemofmevuimpuﬁcipanmjhiscmmhﬂmfumme
employment of independent testing and data analysis facilities.

Wennﬁcthﬂﬂmeissamsynugyhmwiﬂ:dmsuggmﬁmdmAUmmvsﬁgmﬂw
needfmwhdepmdcnﬂymgenuicsuofvuiﬁmmmambuppﬁedm
all service deliverers.
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APPENDIXA:anﬂeappﬁuﬁonufpropomdllt&mﬁwmﬁaﬁulm
SupposcSOO&stcaHsmmadaAssMedinTclecomAnmﬁa’sGenuﬂInfmmaﬁm
Papu.ﬁcpmcﬁﬁiafwmcﬁmﬁsﬁwmkmuh&%smﬁ)duﬂmbe
successfully delivered. '

Suppose 470 calls are successfully delivered. Thus, the test passes the Telecom Australia’s
test criteria.

For the alternative test proposed,

Step 1: k=470, n = 500.

Stc.p2:p=kfn=470!500=.0.94
Step3:2=(p-0.95)/sqrt (p* (1-p)/n)=(0.94-0.95)/ sqrt (0.94 * (1-0.94) / 500)
=-0.01/ sqrt (0.0001128) = -0.01 / 0.01062 = -0.9416

Step 4: NORMSDIST(-0.9416) = 0.1736. Thus, the probability that the call delivery perfor-
mance exceeds 95% is about 17%. . :

Stq:S:Hwewdﬂmbe%%smthatﬂncaﬂduﬁvaypﬂformmismm%%.dm
test fails (because 0.1736 is less than 0.9).

Supposc,inmiﬁat%caﬂsmmomﬁ:ﬂy(kﬁvmm

Step 1: k =485, n = 500.

Step 2: p=k/n=485/500=0.97

Step3:z=(p-0.95)/sqrt(p* (1 -ﬁ)fn)=(o.97-o.9s)fsqn(o_97'(1-0.97)1500)
=0.02 / sqrt (0.0000582) = 0.02 / 0.007629 = 2.622

Step 4: NORMSDIST(Z.&ZZ) = 0.9956. Thus, the probability that the call delivery perfor-
mance exceeds 95% is about 99.56%. ’

Step 5:chwishmbcMSummmecaudcﬁvaypafmisbm«ﬂlmﬁ%,ﬂn
test passes (because 0.9956 is greater than 0.9).
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APPENDIXB:DetaiIedAnaIysisodeemmAuﬂnﬁaSuviceVeﬁﬁcaﬁuTeuData

At AUSTEL's request, Telstra has provided the raw data on call delivery performance from
the Service Verification Tests performed to date. Table 1 provides a breakdown of the failed
callsawordingtocmmdefmemhmﬂom.&ﬂsf&ﬁng&wmpmbkmsﬁlhmt
equipment have been removed from the data set. The code NWL represents network con-
gestion, and WNO represents thaianundeﬂnedtm:cwasmandismgismedasa
failed call attempt. Dataincaminwhichﬂ:ccustmuhadtwolinmtesmdmshownby#
/#.

'l‘ablel:CaIlfailumbrokendownbycusecode(h‘nelleZ)

Customer | NWL | wno [ Toal
e | L e ]
Dawson 170 0/1 | 6267502
Love 2 522
Main 1 3 508
Smith 0/1 608/617 | €<——
Tezcionka 3 1046
Temer | 0/3(A) | 0/1 | 5317532

Bmakingdownthcdminﬂﬁsfashimaﬂowsuswmwhemmucmmms
for the call failures. In addition, we examined the data to determine the originating nodes
for the failed calls.

Thcmmkcdanu-yisofintuestwhenana[yzedinﬂlisfashianasaﬂﬂreeNWLcaﬂsoﬁgi-
natcdattheBATMANZexchangcﬁomamulonngeraﬁedlhem.Whﬂcsnchammlt
might be expected from any one exchange (that is, one case of approximately 3% conges-
tion), had, for instance, 10 more calls failed at BATMAN 2 the overall statistical pass /fail
criteria would still have been passed and no further investigation taken place. This would be
the case even though, in this hypothetical example, 14% of calls from BATMAN 2 had
failed.

Whﬂcsomemusualmﬂtsmightbcexpededgithbeﬂaﬁsﬁcalnﬂmofﬂwm&ng.
more detailed analysis should be performed to determine whether or not such situations
occu.r.Inthcevcntﬂlatthcydooocm.ﬁmhcrtcsﬁngshouldbepuformedtodetumine
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whether the observations muulymndominnauueummdhymmdaiyingfuﬂt
mdmmeoﬁginaﬁngemhmge.wnnecﬁngmm«wmmdmingthﬂphm
of testing. '




Decamber 15, 1984 2
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Employer: CITRI, 723 Swanston St, Carlton, Victoria, 3053
Position: Senior Research Fellow
Telephone: +61 3 282-2473

Email: mpr@citri.edu.an
Educational Background: Ph.D. in Applied Mathematics from the University of Adelaide
(1989)
EMPLOYMENT EXPERIENCE
July 1994 - CITRI, Carlton, Victoria
Present
Senior Research Fellow
RESEARCH AREAS

OvcﬂoadconuolmdperfammccofAdvmedInwnigthetwmks and
Signalling System Number 7.

Performance analysis of the proposed Telecommunications Information
Networking Architecture.-

July 1988 - Bell Communications Research, Red Bank, NJI.
June 1994
Member of Network Services Performance and Control group




95/060V

December 15, 1994 2

o
w

SIGNALING SYSTEM NUMBER 7 (S57)

Mcmbcrofdleﬁcamfomwdtoamlyzethcmseof&mSS?CamGnnncl
Signaling Network (CCSN) outages in California and Washington, D.C. in
June/July, 1991. Specifically, performed design analysis of equipment involved
anddewmﬁmdmotcwscoffaﬂmmmdmedmnismbywhich&wfaﬂm
spmﬁtootha-pointsind:cuctworhwgndungcmmmdaﬁonswm
made and subsequently implemented and demonstrated to significantly improve
system and network robustness.

Member of the teamfomndaftad:eoumgesdmmdicddncm'buﬁonsof
SS?pmmoolandnetwatclcmentstandudswdlepmblemthatamse.

Inhoduwddleconccptofexaminingmiccwmpbﬁmrlhuthmmcssage
thmughputind:caaalysisofSS?OCSNs,intbcymofappljcaﬁon
recovery procedures and realistic customer bebavior. This analysis
dcmanmedﬂmtmgcd:rwghpmmbcmememdynﬁxwmm
of service (from the subscriber point of view) and illustrated the need for
fmdbackﬂowcon&olmhanisnmdnﬁgpaiodsofSigmﬂinngsferPoint
(STP) processor (as opposed to link) overload.
Pa'fwnwdtcchnicdmﬂysisofmpmdmu,inc!udinghoththemdicﬂsmdies
and testing. This involved analysis of software design algorithms for message
processing, processing of network management traffic, overload controls,
performance and capacity.

TELSTRA SERVICE DATABASE PLATFORM

Member of the team hired by Telstra (April - June 1994) to analyze the design
of the Service DataBase (SDB) One3 platform. Specific responsibilities in the
areas of system robustness and performance, including making
recommendations on networkcontmlsd:atwmddimpmvcthcreliabﬂityofthc
service during periods of congestion.

ADVANCED INTELLIGENT NETWORK (AIN)
Identified performance issues in providing AIN, including switch and signaling

network capacity impacts, delay constraints, overload control (from both the
switch and signaling network viewpoints) and grade of service objectives.
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Analyzeddxcswitchwpacityimpactofpmﬁdhgnvuiuyofmwviccs.
ldcnﬁﬁedperfommisminwhichmﬂﬁphmicmcmmforﬂlcsamc
network resources. These concems highlight the need for well defined
congestion control objecﬁvessoﬁ:atmﬁalsenicesmaybe;mtectadwhﬂc
maintaininggoodsetvicelcvdsforlowpﬁoritymfﬁc.

PERSONAL COMMUNICATIONS SERVICES (PCS)

Iden&ﬁedperfmmameissmhpmﬁdingm.inchdingswiwhandsignﬂhg
nﬂwmkcapmﬁyhnpws.dclayommowm(ﬁombodlﬂn
swiWhmdﬁgnaﬁngnﬁwmtvicwpoim:)nﬂgndcofmobjecﬁvu.

Analyzed the switch capacity impact of providing PCS service for a specific
swiud:ingsysmm.damnmﬁngthcemMyhighpmousingooaofaPCS
callrdaﬁvetonon—PCScaHs.Thiswmkledtﬁtwdymthcinclusionof
altcmaﬁvemhiminBeﬂcore’sNetwakmepuaﬁomPlanﬂmﬁmit
the switch capacity impact of providing PCS.

CIRCUIT SWITCHING SYSTEMS

Anﬂymdthcpnformmofvuimdmnitswildﬁqmlhisincludad
capacity estimation, delay performance modeling and overioad control
cﬁocﬁmm.ﬁewmkwquimdavmktydwoad:es.ﬁmﬁddtesﬁng.to
mathematical modeling to simulation.
Dcvdopedmodclstosmdythccﬁectsofnewwvicem‘uingsmcirwitswitch
capacity, taking into account customer characteristics.

MISCELLANEOUS

Analyzed the performance, capacity and overload characteristics of voice
messaging systems. Identified problem areas in design and recommended
appmp:iatcchanguwhichmsubseqmﬂyﬁwapaudintod:esystcms.

Developed algorithms for determining operator team sizes when directory
assistance and toll services are combined under various operating regimes.
Involved in the implementation of these algorithms for use by ficld personnel.
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