Tel ecommuni cati ons Quality Measurenment System Technical Area The present
invention relates to tel ecommuni cations. Myre specifically, the invention
relates to a system for tel ecommunications quality neasurenents. Background
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t comprises traditional fixed Public Switched Telephony

10 Networks (PSTN) to which e.g. Plain 0ld Telephone Service
(POTS) terminals are connected. It furthermore comprises a
diversity of networks that employ other technologies, to
cater for other telecommunication services and other types of

terminals.

15 A traditional PSTN is based on circuit switching. It is a
technology well adapted for POTS because of its real-time
characteristics. At the advent of data communication, modems
were introduced for sending data through PSTNs. However,
packet switched networks emerged because of their superior

20 efficiency for data communication. The Internet is an example

of a network that uses packet switching technology.

Voice telephony, video telephony and other streaming services
with similar real-time characteristics are called voice-type
services. A network that carries out voice-type services is
25 referred to as voice oriented. Voice-oriented networks are
designed to comply with real-time requirements specific to
volce-type services. A traditional PSTN that conveys POTS
voice calls is an example of a voice-oriented network.
Another example of a voice-oriented network is a Transport

30 Contrcl Protocol/Internet Protocol (TCP/IP) or Universal



Control Protocol/Internet Protocol (TCP/IP) or Universal Dat agram Prot ocol
(UDP/1 P) network used for Internet based tel ephony. Such a network uses

e.g. Voi GgoQflishddher net- Protocol (Vol P) and Real - Ti ne-l,g&gtﬁg&lg)omﬁg{m) R

Voi ce-type services are thus provided through different technol ogi es.

net wor k t i da OFpTU i i I r iglgg

orient ed.%ﬁ%i%%onlet %br]is argl esérgged t%eé:%npﬁ&%mﬂ%ﬁé at aéaﬁi ntegrity
requi r engrtlssphicrgy;. tSuadony e ttaiek widdww . i tVercorGuet+ilnthereatent of
bit-errors, data is.re transmtted., A TCP/IP network that, conveys data

rel ating F94a i n@@desﬁr}czr%?]e'%ﬁﬁ'ep%ﬂt%f tgé)%égi en %ch%éq tk. TCP/IP
I's aw delarwadent %&@r&{@%réﬁdé@ttﬁqmﬂlrﬁmé&h’@ecré/ékﬁ?éloc?&ds.' S

becom ng nore and nore comon for voice-type services as voi ce-services

mgrate fromPSTNs to the Internet. Through sone of the technol ogi es used
in the glfoldtwaleddmtumiaaticshLuhi@tcmeemyniratctabric miferme servi ces

are Lt eqratedd WA gne. andhAdie Sa el aRlor i e salo M4 o Jel ephony

System ( i's an exanpl provides ce voi ce and

vi deo t elceptudny wais-hweld t sasi iireapditan dreapciessndro: 4 ,hel lent erdetontdy adigte a
nmobi | e handset or a Wreless Wde Area Network (WMN) nodemin a conputer.
Such a t SHHHRHT (B Tttt Kb it KRt o o rtedi FRForientsd

net wor ks Wiz 30 3ida .| i efdmee @ e it ddisfe Jerdddial seihatn san, be
connected to the gl obal telecomrunications interconnection network are

Local 0 Ar égxletmestdeqasAN)s ragutesramp W rad] ess slatecal r imree dNetatorde K W.AN)

routers i.gi.tal_ Subscribe 00 rP(DL ns. ., The gl obal. .

t el ecommuni c/g i ons 9 rﬁled?ec(i(yn naeC{: p|LtoenOP eﬁovs\coc%%orﬁggo edarteagacr%dnené}malscad% Vied into

di stinct datviicdsgr connhecd etbdwimy kfore and more common for voice-type
services as volce-services migrate from PSTNs to the

Internet.

15 Through some of the technologies used in the global
telecommunications interconnection network, multiple services
are integrated into one and the same terminal. Universal
Mobile Telephony System (UMTS) is an example of this, which
provides cellular voice and video telephony as well as

20 broadband access to the Internet, through a mobile handset or
a Wireless Wide Area Network (WWAN) modem in a computer. Such
a terminal is connected to both voice-oriented and data-

oriented networks via an air-interface.

Examples of other terminals that can be connected to the
25 global telecommunications interconnection network are Local
Area Network (LAN) routers, Wireless Local Area Network

(WLAN) routers and Digital Subscriber Loop (DSL) modems.

The global telecommunications interconnection network can be
regarded as divided into distinct but interconnected networks
30 that are specific to e.g. a region, a technology or a

particular telecommunication service.



that are specific to e.g. a region, a technology or a particul ar
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another may traverse a PSTN in a first region, a |ong distance carrier
net wor k t &&ﬁ@ﬂ4ﬁn§econd region, and a Public Landline RGEBSEQIREPUBT k

[ hird ion. - Th di sti K f d and
uncd by TAF1 PAPRRE SRUBI L& 6P DIy SEd oRTEN P Beb DdpERUrRY (O Fs 8P cos

provi dedtaadeebber DaINOLS, at Feseterteiphl, Ses 1ahg kiewanas eagriret work
operators, telcos, Public Tel ephone and Tel egraph admi nistrations (PTTs) ,

| nt er net N8ENOF Ke LPESYIPAePs SEFSPS) I56d Cvar AREr 8. PR like LEgtlAgsnied i chey
are all ﬁgggb¥krqE%MNZgFana%th@rQggégn.CbcasionalIy, t hese networks do
n

not performto accept e standards. “For exanple, voice or video quality in
a voiceoriented network may be inferior, or a network signals fal se answer.
Fal ses anShesci sinhienca networksofhra odltkad opartyedephideswhedabyet wor k of a

[ 11 that t .call ed has sei zed the call. .although it has
o Rt he o 1 oo BaR e E A h R e P e S nRGT AR RS S Joper at ar may

provi de kBr@ivekCerekigetednaebwhilk ifscsomat i MR seakhed rpealslksng dd ne
I dentification Presentation" (CLIP) . In brief, it means that a telephone
nunber oKnevRepS| Gefiti Redogk apeipitiomg,paetlygoss Sewt ico Telephioas pacty at

the tine I UP., i.denti f LLi r i .Of, anpl e
presenteggggagggél8§ﬁ%ﬁgsﬁgggé9g§n(g%gﬁgblgg%g%ﬁﬁhegggﬁﬁg%y5g§5§%§r%§ndset.
A tdaephonerPeinber caraipughelnothan fExtG3omEnt64 the yENUN mautbernmpllgn, or

equivalegéférlgg ggagg %gezgggkgiate this service vary depending on the
Occasionally, these networks do not perform to acceptable
standards. For example, voice or video quality in a voice-
oriented network may be inferior, or a network signals false
15 answer. False answer is when a network of a called party
replies to a network of a calling party that the called party
has seized the call although it has not, resulting in

incorrect call-charging.

One service that an operator may provide in a voice-oriented
20 network is sometimes called “Calling Line Identification
Presentation” (CLIP). In brief, it means that a telephone
number or other identifier of a calling party is sent to a
called party at the time of a call setup. The identity of the
calling party is for example presented as a telephone number
25 on a display on the called party’s handset. A telephone
number is a number of an E-163, E-164 or ENUM number plan, or

equivalent.

The means to facilitate this service vary depending on the
type of terminal, the telecommunication service and the

30 network. Signaling protocols involved can be Signaling System
number Seven (SS7) and Session Initiation Protocol (SIP), but

there exist others as well. The former is used e.g. for

3



type of termnal, the tel ecommunication service and the network. Signaling
protocol s involved can be Signaling System nunber Seven (SS?) and SeSS|on
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In order to support CLIP, all operators involved in a call
must properly forward a Calling-Line Identifier (CLI). An
15 operator that properly forwards CLI can expect a business

advantage since customers are willing to pay extra for this

service. Occasionally though, CLI-forwarding fails.

To be certain that the CLI forwarding works correctly,
operators perform statistical tests. These tests can be

20 performed in different ways. Typically, test calls are made,
and statistics relating to CLI are collected and presented. A
CLI forwarding success rate is a measure of the quality of

the CLI forwarding in the network.

The operators also test voice quality by making test calls in
25 the voice-oriented networks. A voice test-signal is for

example played by the called party, and is recorded and

analyzed by the calling party. A recorded voice test-signal

is called a voice clip.

Perceptual Evaluation of Speech Quality (PESQ) and Non-

30 Intrusive Quality Assessment (NIQA) are two commonly used



anal yzed by the calling party. A recorded voice test-signal is called a
voi ce clip. Perceptual Evaluation of Speech Quality (PESQ and Non-

I ntrusive 8Ualitx Assessnent (NIQA) are two conmonly usednet hods for
testing oVOBI%E¥Mlality in voice-oriented networks . TREFSENPLPIGLL) ity

measur e t hat .autonate .t esting.of voice-oriented networks, e.g.
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Dialers are capable of initiating and/or receiving telephone

calls.

The dialers are connected to voice-oriented networks of the
global telecommunications interconnection network by means of
15 e.g. a Plain Ordinary Telephone Service (POTS) interface, an
Integrated Services Digital Network Basic Rate Interface
(ISDN-BRI), an E1/T1 having an Integrated Services Digital
Network Primary Rate Interface (ISDN-PRI) or an E1/T1 having

an 887 interface.

20 A dialer that interfaces to the voice-oriented network
through a POTS interface is called a POTS dialer, and a
dialer that interfaces to the voice-oriented network through
an ISDN-BRI interface is called an ISDN-BRI dialer. A dialer
that interfaces to the voice-oriented network through an

25 ISDN-PRI is called an ISDN-PRI dialer, and a dialer that
interfaces to the voice-oriented network through an SS7

interface i1s called an SS7 dialer.

Voice connections of the voice-oriented networks in the path
of a test call will be subjected to testing. Testing also
30 relates directly or indirectly to the associated common-

channel-signaling networks, e.g. when testing CLI-forwarding.



interface is called an SS7 dialer. Voice connections of the voice-oriented
networks in the path of a test call will be subjected to testing. Testing

al so relq&ﬁégﬂ%éagﬁly or indirectly to the associ ated cggggg&@ﬁgggkgre

si gnal i ng e.g. when testing CLI-forwarding.In

ori g! nhat iI%g ’I@Sa}l %gl%raen%.rleero@igﬁtniar{g,n%j ac{iear S'rsﬂza%sda tre%i(‘:i}saecnltnchal l'ing
parties and cal’l ed parties, respectively. nce, originating dialers

i nitiateddallles;s.amhdser Mapatd seg tdical1€risig geaitie sCalrld .calllleedrd piiagd ng
dialers are connected to TCS servers thr Olr,%h a respective TCP/IP

connect i & SPEFGYGH ¥nhiFER ContA I NGRS T P&ERedR iTHE t6Y 1% Inat iPdi al er s
and the I@%ﬁ%ﬂ@g%ﬁ%idiéyyfgfyédgﬁvejgy%%ggs servers may be located at
ally

different sites, but an operator typic pur chases a TCS server and
pl aces on a site where Operation-and-Mai ntenance (OQAM is carried out.
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Through TCP/IP, a TCS server may signal directly to an
originating dialer through an Ethernet connection, or the TCS
server and the originating dialer may both be connected to

15 the Internet, which facilitates a means for TCP/IP signaling.
Internet access is provided e.g. by connecting to a LAN

router.

For carrying out a voice-connection test in TCS, a voice
test-signal is sent via the voice-oriented network from a

20 terminating dialer to an originating dialer, where it is
recorded. It is sent as a voice clip from the originating
dialer to the TCS server via the TCP/IP connection. The voice

clip is analyzed in the TCS server, and results are reported.

Signaling to and from terminating dialers is principally
25 carried out inbound, i.e. through voice connections. The TCS
servers command telephonic test-calls to be set up through
the aid of the dialers. A TCS server commands, through
TCP/IP, an originating dialer to initiate set-up of a test
call to a terminating dialer. The originating dialer dials a
30 number to the terminating dialer, and awaits a reply from the

terminating dialer. In response, a voice connection is set up



servers command tel ephonic test-calls to be set up through the aid of the
dialers. A TCS server commands, through TCP/IP, an originating dialer to
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the originating dialer through the voice connection that has
been set up by the voice-oriented network. The originating
dialer receives the DTMF-encoded CLI, and decodes and

15 forwards it to the TCS server through TCP/IP. The TCS server

in turn checks it for correctness.

Test calls are repeatedly set up, and the results of several
test calls are collected by the TCS server and reported as
call statistics, e.g. as a printout of voice quality or CLI-

20 forwarding success rate.

Some dialers handle multiple simultaneous calls, and are thus
responsive to more than one telephone number, each

representing a party.

Dialers are capable of routing control, i.e. routes for calls
25 from the calling parties to the called parties are selectable

by the dialer by using dialing prefixes. Thereby, problems

with CLI may be localized to a specific network or operator

by altering the routes.

In addition to owning a TCS server, an operator may also own
30 dialers. Alternatively, several operators jointly own a

number of dialers. Yet another alternative is that Arptel



fromthe calling parties to the called parties are selectable by the dialer
by using dialing prefixes. Thereby, problenms with CLI may be localized to a
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call center.

A problem in the art is that assessment of voice quality in a
15 TCS server is restricted to one direction because there is no
appropriate network channel for sending voice clips from a
terminating dialer to a TCS server. For example, the voice-
clip would be degraded if sent through the voice connection

from the terminating dialer to the originating dialer.

20 Another problem in the art relates to CLI-forwarding. DTMF
signaling over a voice connection is dependent on the voice-
connection quality, which is sometimes poor. CLI is not
always detectable by the server, although it may correctly

have been sent to a dialer.

25 Yet another problem is related to pooling. In order to
efficiently utilize the dialers, they are preferably used by
several operators. They are thus sharing the dialers in order
to keep expenses down. The dialers are consequently
controlled by several servers. As the number of servers

30 increase, so does the number of busy-calls, since calls to a

specific called party may have been initiated by several



have been sent to a dialer. Yet another problemis related to pooling. In
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addi ti ongls SXReAENA e diimof1 1GaldrLhargess  Yele anptdier 4 obl emis
that the dialers are susceptible to unauthorized usage. One operator nay

for eXxamslignade Otdfer-homedr atar somditdliers twi ttiait afifesentandirsartdwrdlzed
usage cons s capaci.ty froma potentially scarce resource, .anong ot her
things . ™ ml&n tlﬁ%’ﬁ%g] Y% t%‘?e Vﬁﬁ%/eemwnpr s 5t her
probl ens aaicg tS@nNead dxpeth sHgTEIre tdid Adtinf icxd asayL tdHpu@x the current
invention. This is acconplished by a tel ecomruni cati ons quality measurenent

system conprising a Test-Call, System (TCS), conmon server, a | ocking and
queui ng d&F GEIHAR @ TRES SForfort hedy Jf(he eTEs A Rrseeidile fidat i ng

dialers ¢onneeled Ao Hﬁ%g%@.s &@“Bgiéx%%fo‘éeﬁnay%‘ig%ﬁngﬂtea'\%é %‘érf‘edz[ net wor k.
The tel econmuni cations quality nmedasurement systemin accordance wth the
i nvehl i orpegrporsds ddiadlesrss wilidtoutniddretemrt . Unauthorized usage

consumes capacity from a potentially scarce resource, among

other things.

Summary of the Invention

The aforementioned problems and other problems are solved in
15 a simple and unified way through the current invention. This
is accomplished by a telecommunications quality measurement
system comprising a Test-Call System (TCS) common server, a
locking and queuing device in the TCS common server, and TCS
servers and terminating dialers connected to the TCS common

20 server through a data-oriented network.

The telecommunications quality measurement system in
accordance with the invention comprises dialers that initiate
and receive telephonic test-calls through voice-oriented

networks under the control and supervision of TCS servers.

25 Exclusive right to command initiation of a test call to a
party of a terminating dialer via an originating dialer is
granted to the TCS servers, one at the time. Before a TCS
server commands an originating dialer to initiate a test call
to the party, the TCS common server is queried. The locking

30 and queuing device of the TCS common server queues queries

relating to the party from all TCS servers, and responds to

9



and receive tel ephonic test-calls through voice-oriented networks under the
control and supervision of TCS servers. Exclusive right to commnd

initiation of a test call to a party of a term nating dialer vi
ori gi natr‘ﬁ828]roéll4eor20| s grant ed to the TCS servers, one apcirﬁgqup/rqgomhef ore a

TCS serv%é corrmagn%an or | %draler to initi f%’t%t all to the
party, i §eﬁ? slr& eri e’ -ﬂ?élnI86Cklt2]§ Yevi ce of
the TCS gemfaRsSonVeh wmesmnqerlltq%t&@nardfn&etse e 1Rardy tf}{é)@aazlﬂ JCS
servers, and responds tothemin a first-come-f irst-serve nmanner, thereby

granti ngt}@eprﬁesé‘"i(?@n seg Vet e tthex -of test calls to the party, to
one TCS server after the other. Alock relating to the party is set for the

HESSenv it Be 1 TESy P TP R net pet iy & and s'et%hrf%' £330 % G.‘\rv-% ?'P[T%re‘ TCS

server en the test-c € release of t
comon s&C¥ecosgnesexveuer wnidhdts fnelllera\s@ci oyt e eqderse coamdmmgaxa&ﬂ t is
not enpt Teﬁ@rgﬁul ts fromthe test calls are sent throu a dat aori ent ed

net wor k SECRPILR, 16 Sitisdedi-aPdr £ rteljr@a“?@soéo 1QGker. A

system f @heNMeasutiRghohe G UEFURIGRIISORS el k¥ aith AHai1CK Oriirented networ ks
conprises a first dialer and a second di‘al er being originating dialers, and
a third dhaler Bei Agrag ©er mitnatsi m@tdieaipdly -connected to voi ce-oriented
networks. It further conprises a first test-call-systemserver and second

test-cal %%%%%@tﬁ?”’%r o@o@%%‘:tt%%tt %a@llrseﬁl?:%c%[ae}ﬁgz W %f S%‘ 4.0 nating

di al ers by neans oriented network Sy Stem or rreasurr ng
t el ecmMmumiieaticdnseguwalrkt by meatapiodd TCEY IPakifrgnt Q$1Te- cdlalsrand o epe ting
test-call statistics and said originating dialers are adapted for

common server.
A system for measuring telecommunications quality in voice
oriented networks comprises a first dialer and a second
dialer being originating dialers, and a third dialer being a

15 terminating dialer connected to voice-oriented networks. It
further comprises a first test-call-system server and second
test-call-system server connected to a respective one of said

originating dialers by means of a data-oriented network.

Salid system for measuring telecommunications quality is

20 adapted for making test-calls and reporting test-call
statistics and said originating dialers are adapted for
initiating test-calls through voice-oriented networks under

the control of said test-call-system servers.

A test-call-system common server is connected to said
25 terminating dialer for control thereof, and connected to said
first test-call-system server and second test-call-system
server by means of said data-oriented network. Said first
test-call-system server and second test-call-system server
are each adapted for querying through a lock-query said test-
30 call-system common server before commanding an originating

dialer to initiate a test-call.

10



initiating test-calls through voice-oriented networks under the control of
said test-call-systemservers. A test-call-system conmmobn server is

connecte erm nating dialer for control thereo ted to
said fi rgybﬁgé)?@goazpl -system server and second test-call E"Sﬁﬁg"n%ﬁ@{’;dﬂg‘gr by
means of ﬁu[ e q_l%t & qlro'c%%g e e%iin%?id%a;ii (St testyealdssystem server and
second t ést-call-system'server are each a apﬁ ed 'F of gueryihg atJhrough a

| ock- query ssaind doggicealderveayrst efnre eyl reerateY desifeRisa rep MmetkE ,NGarad
originating dialer to initiate a test-call.There is a |ocking and queui ng

devi ce i i O%ai S AR FSR Sivert 10T StiGR larity Sé%asi ng
I ocks, a%%rfv@'r QUG JrRC k-ierd A THhAPSaIh fidi St A esty lédcﬁysékg.ﬂﬂt server

and seco test-call-system server in"a way such that exclusive ri to
comend iexictliustiiven mifghtte sto- cainmarntdo i ipgaratbyi oof afheasgrrialdts ngp & al er via
an origi nat itS{g q:l |, er isn%rar)ct.ed to the test-call-s ‘stag%nt servers one at the
time. SaPdier Mndtihd & & 4 & PG e i s Ut 1 s d

t est - cal lgrShSleRIMteO HHRN StV Ia 1 QuaRns AWl ofd et athdatmpr k. A net hod

conprises steps as wll now be explained. A lock query signal is sent from
said first test-call-systemserver to a test-call-system comopn server.
Mor eover Sagd ¢eRMgHetins gHAlas isemdated o tteagt dHla st em

Server 1 g4uhe desl-palil- XA EMAONRN SSTUET RO SeRlY g A | ock query

signal fromthe first test- Isystemserver, a relates to the
t er i Mat iorg eshit@ldemetivorkar ked as busy in records of the test-call-system
common server. A lock reply signal is sent back to the first

test-ca|%§%%%%gh comprises steps as will now be explained. A lock

query signal is sent from said first test-call-system server
to a test-call-system common server. Moreover, a lock query
signal is sent from said second test-call-system server to

15 the test-call-system common server.

Upon receiving a lock query signal from the first test-call-
system server, a party that relates to the terminating
dialers is marked as busy in records of the test-call-system

common server.

20 A lock reply signal is sent back to the first test-call-
system server that sent the query, provided the party of said
terminating dialer was free. On the other hand, a lock query
signal from the second test-call-system server in the test-
call-system common server is queued, provided a related party

25 was busy.

When the party of the terminating dialer is free, a lock-
reply signal is sent back to the second test-call-system

server that sent the query that is next in line in the queue.

The party is marked as free when no query is queued,
30 whereby exclusive right to command initiation of test-calls

to a party of the terminating dialer via an originating

11



server that sent the query, provided the party of said term nating dialer

was free. On the other hand, a |lock query signal fromthe second

test-cal l; rver in the testcall- system conmon i ued,

provi ded vgﬁ?ﬁﬁo&%@ party was busy. \Wen the party of thz%?éﬁ?ﬁ”h@?‘ﬂﬁg di al er

is free, & dekreply-sianaledssentedback, {0 C t- | - system

server that sentlth@/er query t%atﬁfs en%ité%lnplgli%eﬁﬁ %%gv%lﬁée'ue. h%épgiﬁ%y IS

mar ked asifreee when no query i s queued, whereby exclusive right to comand

initiation of test-calls to a party of the termnating dialer via an

origi natiTg%di al er, is . granted to t test-call -system servers, one at the
¢

time. Throtghdh NGO C Ut HEM T T Gt Bt CrSRTEeTS Bhforced so

that onl yersdMmard 280 Wsar e} hBaeass 4P dostsald id esaddss feomd e i nati ng
di al ers. Furthernore, busycalls are avoi ded, voice-tests are inproved,

CLI - f or warediIngr aseshttss dieore drgimsidnafutnavi dioler sei i nghaaidss, andsyal se
answers t hy.ough, f.al se Su i.slon. i Description of
Dr awi ngsaéf%el%?r?\%n?a S’o(%lﬂ{esdj’i ﬁ%lger :ctegg(}%ll%ﬁ%é c%do%%nqur?g %E%‘“\’/ﬁrng%nfn

whi ch: fitgsth isrea csoheirat icutdrawiigitofs et 4ial e e catd ofislgpial ity

measur enent systemin accordance with the invention, connected to a

voi ce- or iPFETETF Sh&torde t a5 ed Fheoughs difeid ial v SHP 9V Higen -

t el econmuni cations quality measurenent systemin accordance with the

i nventi omriidy Wiy iR/ JP somyegtipps in a data-oriented network have been
enphasi zed, fig. 'S a schemati W ng of the tel ecommunications

10 The invention is illustrated in the accompanying drawings in
which:
fig. 1 is a schematic drawing of a telecommunications quality
measurement system in accordance with the invention,
connected to a voice-oriented network,

15 fig. 2 is a schematic drawing of the telecommunications
quality measurement system in accordance with the invention,
in which TCP/IP connections in a data-oriented network have
been emphasized,
fig. 3 is a schematic drawing of the telecommunications

20 quality measurement system in accordance with the invention,
in which voice connections have been emphasized,
fig. 4 is a flow chart of a locking and queuing method in

accordance with the invention.

Detailed Description of the Invention

25 The invention will now be described in more detail. In fig. 1
there is shown a telecommunications quality measurement
system 10 in accordance with the invention. In the

forthcoming, it will be called “Test-Call System” (TCS).

The TCS 10 comprises a first TCS server 12, a second TCS
30 server 13, a TCS common server 14, a first dialer 18, a

second dialer 19 and a third dialer 20. The first dialer 18

12



qgual ity nmeasurenent systemin accordance with the invention, in which voice
connections have been enphasized, fig. 4 is a flow chart of a | ocking and

queui ng nRHHeRs@ccordance with the invention. Detail ggrRessblobfikPn of
the Invention The invention will now be described in nore detail. In fig. 1

there is A eCoIUNi LAty i 4 r .Sy m '
accor dangzlra\?\,i t tstﬁ?Oi nvent | 5%? H%%%ﬁ&ri%cﬁ%ﬁ% vﬁf'l %LHZ'L c%?tlﬂeé;

"Test - CalthiSystdemlorT@P) is Bheck@SnHY iconptiiedes.a first TCS server 12, a
second TCS server 13, a TCS commn server 14, a first dialer 18, a second

dialer 19 and a third dialer 20, The first, diialer 18and the second dial er
19 are orfginé&dithd SRR eskad efotﬁngatorﬁ A% HF | CHY IR NSRS ng

di al er. EheywRyre ToH /A oS f Acdadilidial,i ng datia qonmmi Latjon through
TCP/1 P as shown. Accordingly, the first TCS'server 12, the second TCS
serve? 132andhehsaaendd TdiSalsarvayr drde anshrides ddvitngl tdi@ IreS 2 et server 14

for faciljtati ta l cation. reover,, he fir.st..di.al er i s
connect e(?o%j%et#% ?Crostt%%erc\?oédﬁno?ﬁ,slg%ﬁfrt ﬁ'e4 seocronffd?LC ?lélteartlfﬁg ia;sLaaccaonnect ed
to t he seconthniGStiemveMckddverr,f atid iftiatsthglidatex admMmieairiarted e first
dialer 18, the second dialer 19, and the third dialer 20 are furthernore

connect ed o fifiSdr Ao &G FE N didre Gk Athd SEAaRSH I st AR ifeans to

i nt er conpeet e o itroStth_EC%e%‘%{n‘berchsz’setrhz%xsel%o%ﬂ%%c?ﬂri“u%{tijr?g d TGS
conmmbn server 14, the first dialer 18, the second dialer 19 and the third

di al B¢ 2@cpuniCR/tliPrbased data communi cation are e.g. through Ethernet,
LANs, WLANs and 3G UMIS. Referring to fig. 2, the first dialer 18 and the

The first dialer 18, the second dialer 19, and the third
dialer 20 are furthermore connected to interconnected voice-

oriented networks 25.

The means to interconnect the first TCS server 12, the second

15 TCS server 13, the TCS common server 14, the first dialer 18,
the second dialer 19 and the third dialer 20 for TCP/IP based
data communication are e.g. through Ethernet, LANs, WLANs and
3G/UMTS. Referring to fig. 2, the first dialer 18 and the
first TCS server 12 are connected to a first LAN router 28,

20 the TCS common server 14 is connected to a second LAN router
29, the second dialer 19 and the second TCS server 13 are
connected to a third LAN router 30, and the third dialer 20
is connected to a WLAN 31. The first LAN router 28, the
second LAN router 29 and the third LAN router 30 provide

25 TCP/IP based data communication services through a data-

oriented network 35.

Alternatively, the third dialer 20 is connected to a 3G/UMTS
cellular network 37 that also provides TCP/IP based data

communication services through the data-oriented network 35.

30 With reference to fig. 3, the first dialer 18, the second

dialer 19 and the third dialer 20 are connected to the voice-

13



first TCS server 12 are connected to a first LAN router 28, the TCS conmpbn
server 14 is connected to a second LAN router 29, the second dialer 19 and

the seco S er 13 are connected to a third LAN T t he
third di ;98}@6‘4?‘{32 connected to a WLAN 31. The first LA&%@E#@B’O%@?Ft he
second L g e thir 0 r 30 provide TCP/|1P based data
conmuni ca |loe(r%ygsee# vrlg%e@ﬁ?]ér (r;%sgh&a 1%5%2%%%8‘# eaelg%?%%nﬁ%‘?tjﬂﬂ)?%r natively,

the thirdrieat@ernmdricorcameased. to a 3G UMIS cel lul ar network 37 that al so
provi des TCP/ I P based data conmuni cation services through the data-oriented
network 35. Wth reference to_fig. the first dialer 18, the second

di al er 19hMRPEHE o i eriogr aﬁ%eajc%?\rf'e%tje% 3 §he Ybrtebri Bhtles

net wor ks I I%prmnh' t4 i r i twork. In
nmor e det 52?03; hﬁe&feciégs?lb%i%élbgr 18 |sniaI$1@S£S7 glfa eeFe'. ;t ﬁaiﬂg&l. Moit/s TI

PCM t bunkirtiewfdan ertflae ef 1 Tt oligghl ¢thi B8 i i erdravestedhetd ia sfidsal BITNS i s
connecte o a first PSTN 40. The second dialer 19 is also an SS7 di al er.
It has a Z'Mit/s EIl PCMtrunk line interface. Through this interface, the
second dialer 19 is connected to a second PSTN 41. The third dialer 20 is a

Noki a ESIrteeldddatd tdl£phornes tiataldd e @BRd Sa M h Moitees netavakst through
a PLWN 42, in this case a GSMor 3G UMIS network. TCS tests voice-oriented
net wor ks B tHFM dgaink tlo e | 1t KRR nCNRI T ohetionfaird i8ye and fal se

answer s %@tﬂe&lé%@%s deS$ @& & Ly Gal | ygfargq ed out by

operators to assess and verify thelr own voice-oriented networks as well as

their contractors' voice-oriented
10 The third dialer 20 is a Nokia E51 cellular telephone that

interconnects with voice networks through a PLMN 42, in this

case a GSM or 3G/UMTS network.

TCS tests voice-oriented networks with regard to CLI

forwarding, voice connection quality and false answers among
15 other things. Such tests are typically carried out by

operators to assess and verify their own voice-oriented

networks as well as their contractors’ voice-oriented

networks. In order to do so, they employ the first dialer 18,

the second dialer 19 and the third dialer 20 that are located
20 at various locations in the global telecommunications

interconnection network.

In the embodiment shown, a first operator controls the first
dialer 18 via the first TCS server 12. The first dialer 18 is
an originating dialer. A second operator controls the second
25 dialer 19 via the second TCS server 13. The second dialer 19
is also an originating dialer. The third dialer 20 is a
terminating dialer. It is controlled via the TCS common

server 14,

CLI and other test data received in a terminating dialer are
30 sent to the TCS common server 14 through the data-oriented

network 35, as opposed to inbound through a voice connection.
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networks. In order to do so, they enploy the first dialer 18, the second
dialer 19 and the third dialer 20 that are | ocated at various |ocations in

t he gl obalot2elee@@spguni cati ons i nterconnecti on network. lpaTisieoieotagi ment
shown, a first operator controls the first dialer 18 via the first TCS

server 1Zodheddrst] dalele 1&1&3’% iy Ord Qi 1t i g Al Sine SELONE: QpER At Or
controls the second dialer 19 via the second TCS server 13. The second

di al er 1giats’:1-aﬂr§cﬁra¢ﬁd)rriegﬁwraltk Mp dils terprdhiedeshi fr@r R £FP 291l graking
term nati,n i al ont rolJ.ed via th oo, ser er and
Ogd‘:cai’} f:elrs d %ve erif or CO et O Jar}% OI%(% é&ﬁ%ﬁr&o

ot her testt arecelve im i hating dia

server 14ighriaughs tdehrdedteed@rventete rtﬁchrféqt@di r@@mﬂd 39 tabowead
through a voi ce connection. For controlling the first dialer 18, it is

conneét eFRAWE HE ARG érﬁed?%twmr%ht%tﬂm o ies derlaeHdp it
signaling 4 %rg?eéﬂééthaCScﬁeerdfﬂa Jﬂe&qg%vgé the ef?&Of@rs dialer 19,

it is connect via the data orlente net wo e second TCS server
13. For comimwl [samgprdhel4 hitdusd) athres thg1ﬁatrngxﬂu&iﬁm@ ara ¢henected

dat a-oriented network 35 to the TCS common server 14. Thus, the orj gi nating
i el ers g DOMRRATE TS 5 CHRETT Ve (B WU G 1 oS ST g G, AT aF Rt | ng

di al ers o tdee ddrdr hadh, |1 I Ss Casee thee 4164 diBd BEr 28, af€e CONNect ed

to the TCS conmon server 14. Wen the first operator w shes to perform a
CLI 18r warddinfr b ttd rigm tHeS feemuondisgwrergl4o the third dialer 20, the
first TCS server 12 is instructed to conmand such a test. Likew se, when

i al or 19 HE TR ChiE AR ARt S0 MRRE o TS U TR Nt e o
conmmand Suﬁﬁ:dﬁom.the first dlaler 18 to the third dialer 20, the
first TCS server 12 is instructed to command such a test.
Likewise, when the second operator wishes to perform a CLI
15 forwarding test from the second dialer 19 to the third dialer
20, the second TCS server 13 is instructed to command such a

test.

It is to be specifically noted that the third dialer 20 is a
shared dialer. It 1s called a shared dialer because more than

20 one TCS server use it for receiving test-calls.

The third dialer 20, i.e. the Nokia E51 cellular telephone is
only capable of handling one call at the time. Accordingly, a
potential conflict in time must be resolved so that the first
TCS server 12 and the second TCS server 13 command their

25 respective originating first dialer 18 and second dialer 19
to make test calls one after the other rather than

concurrently.

A second TCS server 13 commanding a test call to be initiated

while another test call is ongoing would yield a busy-call,
30 which would be inefficient. A busy call results when an

originating dialer calls a party of a terminating dialer that

already has a voice connection set up to another party.
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test . It is to be specifically noted that the third dialer 20 is a shared
dialer. It is called a shared di al er because nore than one TCS server use

it for regeivion@sdest-calls. The third dialer 20, i.e. pheshekosodeil
cellular tel ephone is only capable of handling one call at the tine.

Accor di ngier&rded entdet o 14 ohg i thd | 1Bs st Den & 650! e s thiat the
first TCS server 12 and the second TCS server 13 command their respective
ori gi nat iy fiatstonliaf ea Usstarch Becond chafeind Pou aekel t Estwendiingone

after the gther the hla%c | V. econd T rver 13 mrandi ng
a test cgﬁé‘{]'o tb%@i%lisl%te \Aﬁ?fyeé%ﬁic# h%r%d fte}g %%??né:ssr%%g%?ﬁéeﬁojt#d yield
a busy- caldnd whisdspeet tvdequdref f4 gl . tA ths yreal dommsul § Srwdent an
originating dialer calls a party of a termnating dialer that already has a

voi ce®co N%nt FetPoUFitBs Wt Hercyarand THekteka on (pbre rieeet vwagl t
instructi LGP AR, inkiati t = C oYL ; ing out a
CLI forvvat?{:léign%kplt%gt, thef1?2??'3'[‘11%'%g s%%]lv%rd% %ﬁ%ktﬂ‘léé%%c%lnm server 13

send a respective query signal to the TCS common server 14, asking for
per mi ssi dha CGomemnebn rdefeay ol ofeeps estcaadd b the Iddck doddayer 20. It:

is called a lock uer%/ séegjgftl dTT(‘tf]“f TCS commmon cferngr 14 kee records of
the | ock HYUEK Bigrals’ Tece Fo O T FerIif & HHEFEHY otk gt Queui ng
devi ce i sieanhadi g dibddieed G caHBIOITs edd@ionl dsd hodr a4 omsa o y1omre TCS

server at the tine to command initiation of a test call to a specific party
of alShardd WiderlCy fsefeenhat ythe fiee tq omes ¢ ool alekerofi4a marks it

DusY 11 A 8GO D% RO SR0EL 2 Lk TSPLY S0 41 ail; avey o the TCS

If the party is free, the TCS common server 14 marks it busy
in its records, and sends a lock reply signal right away to
the TCS server that sent the lock query signal. The busy mark

15 is called a lock. If on the other hand the party is busy,
then the lock query is queued in a first-come-first-serve
manner, and a lock reply signal is sent in due course after
TCS servers that sent lock queries earlier in time have been

served.

20 When the first TCS server 12 receives its lock reply signal,
1t commands initiation of a test-call by sending a call
request signal to the first dialer 18. The first dialer 18
calls up the third dialer 20 through the voice networks 25.
The third dialer 20 decodes CLI and sends it through a TCP/IP

25 connection to the TCS common server 14. The TCS common server
14 in turn sends it, via TCP/IP, to the first TCS server 12.
When the test-call finishes, the lock is released, i.e. the
party is marked free in the records of the TCS common server
14. If there are further lock queries pending, the TCS common

30 server 14 sets a new lock and sends a lock reply signal to a

server next in line.
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is called a lock. If on the other hand the party is busy, then the | ock
query is queued in a first-cone-f irst-serve manner, and a |lock reply

si gnal i sw&epfois2due course after TCS servers that senpch@eK1@MGIEES
earlier in tinme have been served. Wen the first TCS server 12 receives its

| ock reply, 5&}9@' exéxﬁpf@m@@éisnéﬁ‘ttéé‘fr‘!ré’? of f‘lﬁésiscé‘ﬁé Qé’céﬁ?dT@Q a call

request signal to the first dialer 18. The first dialer 18 calls up the
third maﬂeﬁV@D 1&rdﬂ@© sheondi TES neemoeks135thdhereheidesdi aker L@0kdecodes
CLlI and se it, thr h.a TCP/IP cqg ection to the TCS conmon ser er 14

The TCS c% %Je?% A FERET P sEhds FEIUSFh TEHRP, TP ot theSPEPR

server 123iMhen 1de tiestseabhdfdnisdesiotbgllockoi sheetwasgddibier 2be
party is nmarked free in the records of the TCS conmon server 14. |If there

are fart Herroegk Guervescpenaingrks h%STc%h%oﬁ%ﬁds@we@r 140 s@egodepew | ock
and sends-ar '£’ # LERLY %ﬁ%o&%aaré&ﬁfpngéﬁ%é% &”t%@%;@xa”p' & ”‘e

next server ineis e sec server € séecon server
t hen receummxmiseivmk Ieplyh6|@®31c@mmbﬁemdsv@rcbll1meﬂuestssng9aitto the

second dlaJer 19. The second dlalgr 19 calls ug the third dialer 20 through
the voi ce” et TWoPASF 2560 THae t AT ardi T¥ersobveechbdies CLI and sends it through

a TCP/I P connection to the TCS common server 14. The TCS commbn server 14

inturn sgids e Vid TR Puctoqtibe ercondeJES sefyes dBi- %Eﬁa%@?n&es'ﬁ

instructed by the operator is a CLI-forwarding test, there is no need for
t he fér mmtngtld@m e¥s to se¢e@ f@e t:laqalteml@amg/ deaterthe getoded CLI

to the TQ§1 S Wg%@% Végh AP The%%gf%fﬁnnnntﬁgr¥8§ é§m§ggms t he
destinatioh of°the sTE° kndws“T seérver
server 14 via TCP/IP. The TCS common server 14 knows the
destination of the CLI because it knows to which TCS server

the lock request 1s granted at any given time.

15 The first TCS server 12 checks the CLI for correctness, and
reports its results to the first operator. Likewise, the
second TCS server 13 checks the CLI for correctness, and

reports its results to the second operator.

The TCS 10 may also be instructed to carry out the

20 aforementioned other tests. This is done in a similar
fashion, although the terminating dialers actually seize the
calls. Information as to the type of test to be carried out
is communicated to the third dialer 20 via the TCS common

server 14.

25 False—answer supervision is one of the tests that TCS 10
carries out. It does so by sending the time of call seizure
from the terminating dialer 20 to the appropriate first TCS
server 12 or second TCS server 13. If a connect message or
the like is sent prior to the seizure of the call, a false

30 answer is reported.
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the lock request is granted at any given tine. The first TCS server 12
checks the CLI for correctness, and reports its results to the first

oper at or .whir6AW4sR0 the second TCS server 13 checks thepEllseb®0/000161
correctness, and reports its results to the second operator. The TCS 10 nmay

al so be 'vﬂ?z&ﬁ &'? §?Irytr9é1}1%£é‘ﬁ 1?% 08 €Ik LONEL, obbgyrpests. This is

donernasrm al t e termnating dialers actually seize
t he call scommirmctm’rtimm fsr tiohe htehi:yqbedniléeszoxobrhre tarcaed ofit lask of

communi cated, to the third dialer 20 he TCS co nse
Fal se-an %u‘b%‘f%?%‘?%no}fs%%h]euﬁ? ¢ eWIt‘ ‘tst]?‘ﬁa’fh L%rr?é UBGE. It

does so by saRes NOcANCudh "Bl r &8l baSREZUREIL S Oﬁfé%@fcée(@@él?' ngof“ aI er 20
to the appropriate first TCS server 12 or second TCS server 13.

conneét rrecsrmjetmgtthe TCREIP sasent fpilovven. tHee s@izlee b$ she uel f@ra

false answer is t ed Nis gen the preferred choLce TCP/ I P
o e ena ot ST ST RN P 085 As |1 BAE" HSEek SF OF uPh
cover age @ndadd e, of WLAN, the third dialer 20 uses 3@ UMIS, through

General Packet Radio Service (GPRS), for connecting to TCP/IP as a

fail-over, The dialer is set up for automatically SWtCh&;\,eg to 3G UMIS in
the abser@dfCATWANZOHIE RS FeeDatBE cHrFPEaeT oFe BEt hiekh R 4CS comon

server 14 and g {e4m cﬁ‘ﬁéié‘ﬂ f‘oai@u?&iété@'k%y%ﬁ@ Pé/rzm@aﬁfﬁ?“ 884189
di al er 20 when being called up. Alternatively, data comrunication between

t he TGS cZQanrersebevmg lczlahmldaupermmmm*grdehyerdaﬂarsommumlaa’edony t he
TCS co n server gé t he (I)atter cfas& @e TCS comon. Sfrve£014 for
exanpl e eﬁa% %PI ? %I ommon serve an a erminating dilaler
is initiated by the TCS common server 14. In the latter case,
when the TCS common server 14 for example sends a lock-reply
signal to the controlling TCS server 12,13, the TCS common
15 server 14 also sets up a TCP/IP data connection between the

TCS common server 14 and the terminating dialer 20.

Typically, an operator originates test calls from its own

network, while termination takes place in other networks.

However, a terminating dialer may also become an originating
20 dialer, and the operator may originate test calls from a

dialer in a remote network.

Password authentication is used in the TCS common server 14.
Thereby, an operator cannot get meaningful results from
dialers without authorization. In the TCS common server 14,
25 there is an authentication device that allows access only if
a correct password is given. The authentication device has
lists of passwords and dialers and/or parties relating to

each TCS server.

The Nokia E51 cellular telephone has a Symbian Operating
30 System (0S). The dialer function of the third dialer 20 is an
application on the Symbian O0S. The application interfaces

with the voice-oriented networks and the data-oriented

18



signal to the controlling TCS server 12,13, the TCS commobn server 14 al so
sets up a TCP/I P data connection between the TCS common server 14 and the

t er m nat iWe 20i0A44852020. Typically, an operator origi nat epctr®sbo198bd181 from
its own network, while termination takes place in other networks. However,

a term n@iéﬂlﬂaﬂé@'tﬁ{r S0 RECOTEh ah Qf i h NALd dr L dd erappad, tﬂ@e
operator may originate test calls froma dialer in a renpote network

Passwor d Mkﬂﬁérﬁﬁlcatéblrula;r Li%@kﬁﬁhpm¢1ecq1@$@mrm Ferlmtendet Thep ebyte an
oper ator £annot, ge a fu Jts fromdl | er t ho aut hori zati on.
BRI ek il SR Rl e e SR

In the T rrrmn server n-devite that al | ows
access Oyl ifs a6 recteRAGSVOISE 15 Gwide Shecaslidendt caibedy ieyige has
lists of passwords and dialers and/or parties relating to each TCS server.
The Noki &Ll AGFOTEEHFhONEhasha By¥R e perating System (0S) . The
dialer function of the third dialer 20 is an application on the Synbian CS.

Th I X t
e appl ig€at d&rhffﬁ;ﬁ;aft rou é’éﬁe%?scvodk@ré)réfé‘ SO PELNOT&Si @k £ N8y

dat a- ori ent ednet wor ‘ation Program [nt erfaces (API S) The
Noki a E5Xiceldnd and e:braartcmenmtmemg slialemn $hver reetd \Aiafbﬁ@rikeed r om wiher e

thedlalera I|c |on| |.oaded,. The ki a 1|51ust npl e of a
tovi ce. s ERBRE S orS ey Ty PH Ll S 157 At e iR HRTHE. (e on.
For cl aridot angl wonedsenessd ddhed elﬁﬁaecazﬁdhtd@ e gir[\aémﬁ\ﬁordl aers and one
term nating dialer shown and described in the enbodi nents, each of which

di al éF harsatcﬁﬂry Ohef g t yEherhi &S |150 ABRY thatR torsteluciakens ) i#ndation of

t he |nve

er . of 0] di al ers,
and hundredns ot par%‘ge%Lté és 1 mrﬂtgsﬁ%rag;whru%er nﬁok?@ls S

dialers, there are potentially hundreds of lock queries in

the TCS common server 1l4.

In the TCS 10, there is also an arbitrary mix of types of
15 dialers without departing from the scope and the spirit of
the invention. Furthermore, the TCS common server 14 may be
duplicated for redundancy. The necessary alterations for
alternative embodiments in accordance with the aforesaid

would be obvious to someone skilled in the art.

20 The method in accordance with the invention will now be

described with reference to figure 4.

A lock query signal is sent from a TCS server 12,13 to the

TCS common server 14, see the first box. When the lock query

signal is received in the TCS common server 14, a party in a
25 terminating dialer 20 is marked as busy in records of the TCS

common server 14, see the second box.

Lock reply signals are sent to TCS servers 12,13 in a first
come first serve manner from the TCS common server 14, sce
the third box. In response to a lock reply signal from the

30 TCS common server 14, a TCS server 12,13 sends a call request

signal to an originating dialer 18,19, see the fourth box.
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dialers, there are potentially hundreds of |ock queries in the TCS conmon
server 14. In the TCS 10, there is also an arbitrary mx of types of

di al ers wybhowii4@@parti ng fromthe scope and the spirit pef/seb@oioovigent i on
Furthernore, the TCS common server 14 may be duplicated for redundancy. The
necessar Wi ef &té DPsnd of hal 81 NatéyGe £ALOUGABIS Sthe 8ecgifdaneggwi th the

af oresaid woul d be obvious to sonmeone skilled in the art. The nethod in
accor danceta¢h 18el 9 noehi s orP ke horbeaBbRgrdbabei 20, reeerthee to
figure 4 fif%ﬁqggxquery signal is sent froma TCS server 12,13 to the TCS
common server 14,7 see the first box. Wien the | ock query signal is received
in the TCS conmopn server 14, a party in a termnating dialer 20 is marked
as busy in records of the TCS common server 14, see the second box. Lock
reply signals are sent to TCS servers 12,13 in a first come first serve
manner fromthe TCS conmon server 14, see the third box. In response to a

| ock reply signal fromthe TCS conmon server 14, a TCS server 12,13 sends a
call request signal to an originating dialer 18,19, see the fourth box. \Wen
receiving the call request signal, the originating dialer 18,19 calls up
the termnating dialer 20, see the fifth box.Cains There is clained: 1 . A
system for neasuring tel ecomunications quality in voice oriented networks
(25) conprising a first dialer (18) and a second dialer (19) being
originating dialers, and a third dialer (20) being a term nating dialer
connected to voiceoriented networks (25) , and a first test-call-system
server (12) and second test-call-system server (13) connected to a

20



respective one of said originating dialers by nmeans of a data-oriented
network (35) , where said systemfor neasuring telecomunications quality
i s adapt esiof20ro/meknng test-calls and reporting test-cal PCIiSERI18M0DS1 and
said originating dialers (18,19) are adapted for initiating test-calls

t hrough voleémsri ented networks (25) under the control of said testcall-
system servers (12,13), characterized in: - a test-call-system conmon
server (l#4)egennectedihegsaid termnating dialer (20) for control thereof,
and connected to said first test-call-systemserver (12) and second

t est - caII%ysﬁeﬁY§§¢mefO€1@?3Eyrhﬁﬁn§eéﬁc§ﬁm§né§ﬁél@ﬁﬁeﬁﬂéélﬁ§tmﬁrWoegs)

shere sal dtinshl faLioall  2YS] CILABLYSLAGLE) (And ogand. ! o3k Sably system

server (1 e€ach’is a hrou sa

t est - cal | ssyshéndcamapn ( $euveelﬁ@4brbgﬁﬁaelﬁgnﬁaademg,aandragtnakdng di al er
to |n|t|ate a test-call and - a | ocking and queuing device in said
test-cal € §9§?én1%Bhnﬁﬁl§§r9eFe€T&?atF89 Qé?%?ﬁgCQHHGPEPQa§Pn§°PS€Ks and

for queu'BgléHEEquéﬁh8§kErQﬁB§a'Qn&'55E1E§§tté@kLcéiﬁtggbééhvgérQé%) and
second test-call-systemserver (13) in a way such that exclusive right to

comrand |ﬁl@baandnsetonésteeakbslﬂosaspamtyeoverhélﬁérnpnaECngddtaler (20)
via an orj inat'ng dial er (18ﬁé9% nted to.the %est call - ysten1
servers (1959S5TLRE QPt Ré ﬁﬁgF éFg ferhPhgt Xgmaﬁﬁﬁep (20) is
adaptied fesatsendisgtbashedabakt 35| dwhest- sakbi- system eermpBasarvay (14)
t hrough said data oriented network (35) 2 . A tel ecommunications quality

neasureneh@l§9§$@ﬁﬁiﬁaéé@ﬁﬁdaHéélﬁﬁthscﬁéﬁﬁiid feogrnpkinghheaereni-2zéd in: -
an aut hent &a£égefgﬁx ¢ ? 5§l§£1835§%8rQéléngrgb%hSEEnand/Or

parties relatin cal - Sys
dialers (18,19) are adapted for initiating test-calls through

voice-oriented networks (25) under the control of said test-

15 call-system servers (12,13), characterized in:
- a test-call-system common server (14) connected to said
terminating dialer (20) for control thereof, and connected to
said first test-call-system server (12) and second test-call-
system server (13) by means of said data-oriented network

20 (35), where said first test-call-system server (12) and
second test-call-system server (13) each is adapted for
querying through a lock-query said test-call-system common
server (14) before commanding an originating dialer to
initiate a test-call and

25 - a locking and queuing device in said test-call-system
common server (14), for setting and releasing locks, and for
queuing lock-queries from said first test-call-system server
(12) and second test-call-system server (13) in a way such
that exclusive right to command initiation of test-calls to a

30 party of the terminating dialer (20) via an originating
dialer (18,19) 1is granted to the test-call-system servers
(12,13) one at the time, where said terminating dialer (20)
is adapted for sending test data to said test-call-system

common server (1l4) through said data oriented network (35).
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server. 3 . A telecomunications quality neasurenent systemin accordance
wth claim2 , further characterized in that: said termnating dialer is a
cel lul ar welzephiamepo 4 . A tel econmuni cations quality nme&sUSerEnoEyst em in
accordance with claim3 , further characterized in that: said termnating

di al er COQneﬁt%eﬁ@c%ﬁhﬁn@éhﬂlghbeahgq1@§tW@%Eu&éﬁén%'@g@%ém apd in the

absence of WLAN coverage connects to said data-oriented network (35) via

3G UMIS. sccoadgathouiikh alsymtémlfumtheasuhamQCtekezednmnrcations quality
in voi ce-oriented. ne sai s a_first

di al er (1§)a8n8ugh %888ta|§|§%VEE§)E8¥F g%?é?nS?] WSF@Fsangnd a third
di al er (28)abersgaadyernpaatieg Qb&b@ﬁn@oﬁaeébéﬁ E@sYObQQlOBy%ﬂb%d net wor ks
(25) , and a first test-call-systemserver (12) and second testcall- system

server? (18Fr¥6finected to a respective one of said originating dialers by
means of a data-oriented network (35) , where said originating dialers

(18,19) thaggléeaﬁmﬁ FEétEBBQUgﬂaXQEge?%ékgg%ﬁgnﬂegg@EEﬁa§%5) under t he

cont rol o said test-call-system server characterized by: -
sendi ng aabookdqueeywstgnaﬂaﬁmoﬁ»séhdthbmsbhheabteahtsﬁshanﬁhamver (12) to

a test-call-system common se 14 endi n ck query signal from
sai d secoﬁala i?r@éPanggea% ?5e$ §3feﬁiugﬁé ?Eg?pgﬁpﬁ *syst em comon
server (14), - upon receiving a Iock gquery signal fromthe first testcall-

system sesven td2pcomRtkiBgtaochnar buathay mehatiesmbatt Bgstemminating dialers
as bgﬂy in records of the test-callsystemconmmon server (14) and send back
a | odl r epfgosfighRar véthhelpimss, t Eyrthar| choseehrsdeedr Lp12hathat sent the

sald terminating dialer connects to said data-oriented
network (35) via WLAN and in the absence of WLAN coverage

connects to said data-oriented network (35) wvia 3G/UMTS.

5. A method in a system for measuring telecommunications

15 quality in voice-oriented networks (25), where said system
comprises a first dialer (18) and a second dialer (19) being
criginating dialers, and a third dialer (20) being a
terminating dialer connected to voice-oriented networks (25),
and a first test-call-system server (12) and second test-

20 call-system server (13) connected to a respective one of said
originating dialers by means of a data-oriented network (35),
where said originating dialers (18,19) initiate test-calls
through voice-oriented networks (25) under the control of
said test-call-system servers (12,13), characterized by:

25 - sending a lock query signal from said first test-call-
system server (12) to a test-call-system common server (14),
- sending a lock query signal from said second test-call-
system server (13) to the test-call-system common server
(14),

30 - upon receiving a lock query signal from the first test-
call-system server (12), marking a party that relates to the

terminating dialers as busy in records of the test-call-
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query, provided the party of said termnating dialer was free, - queuing
the I ock query signal fromthe second test-callsystemserver (13) in the
t est - cal Iweystiemw@omon server (14), provided a rel at ed pparSEgow@s01buSy, -
when the party of the termnating dialer is free, sending a | ock-reply

si gnal ba§§st@mtB@m§6ﬁOBQrb@§t1@@5|aﬁﬁsééﬁhsﬁéﬁﬁra(lékktB@bl§eBEghQ§ query
that is next inline in the queue, and - nmarking the party as frée when no

query is E@eﬁbﬁ,f%ﬁé?eb?séx@ﬁéérﬁﬁstﬁghﬁer@eéoWﬁéhdthﬁtt6antohhef
test-call a 1,hati ng. di Ier Vi L |nat|ng di al er
IS granteéu%gyfhggégéggéaﬁﬁgségggk1§%r§%%§, ﬁ@la?%%ﬁ% g 6"45A net hod

in a tel eEoaauni cations quality nmeasurenent systen1|n accordance with claim
5, characterized bg -_awaiting said | ock-rep Ié gnhal in the first
test - Cal | SySE8WFREr VRe 129% d4RAYwWAEAPRL fEOWeE ?v§80§€ﬁdFﬁ§taCééﬂr request

si gnal tos%@@elfn' sstvdi-al es) (;ﬁ) fhe é&é@‘cl mgslseggtéﬂckoﬁﬁehyséwgél in the

second tes caIIsysten1server en It 1s recelved sending a cal
request sighial poovhéeSeaondldtadepatig)was?busﬁ,nethod in a

t el econmuni cati o qualjty urement system.in.accordance with claimé6 ,
characterlzﬁﬁe%ygﬁﬁ Pﬁﬁkﬁaggﬁgﬁ §ﬁFWéﬂ?¥&ﬁ9. ﬁa%8raFFogF?85tS@ﬁangygten1
servers tDo@R-yeyse dighglsbhbat tbhedeasecottihpebzedal 0-Y§8teR sefivBRE hod
in a teleconmunications quality neasurenment systemin accordance with claim

7 , dRarattdtitedtbyensupepvidehy thpseians@sEsin line in the queue,
and

- marking the party as free when no query is queued,
whereby exclusive right to command initiation of test-calls
to a party of the terminating dialer via an originating

15 dialer is granted to the test-call-system servers, one at the

time.

6. A method in a telecommunications quality measurement

system in accordance with claim 5, characterized by:

- awaiting said lock-reply signal in the first test-call-
20 system server (12), and when it is received sending a call

request signal to the first dialer (18),

- awailting said lock-reply signal in the second test-call-

system server (13), and when it is received sending a call

request signal to the second dialer (19).

25 7. A method in a telecommunications quality measurement
system in accordance with claim 6, characterized by:
using password authentication to allow test-call-system

servers to only use dialers that they are authorized to use.

8. A method in a telecommunications quality measurement
30 system in accordance with claim 7, characterized by:

supervising false answers.
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