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t el ecommuni cati ons service provision sugport system which supports a
plurality of different types of services provided in the 5 form of
service-specific data processing during a service session. It has been
known for service providers fevise Hvovdsion Supperd Siysteppmes of services via a
retailer party to custoners, thereby sinplifying the access to services at

| east fromthe custoners point of view. The price charged to a custoner is

det erm ned by -paThisehesrmionndlqes eo ryteléeonsmbribBSorfeteritet frovisRA ViupBort
provi der. The service provider generates a notification of the price to be
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actually charged by the service retailer. Service providers therefore
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Journal, Vol. 14 c 3 | v 1996, describes an operatiqnal support system
(0SS) whi ch pr ov{‘d‘lé\%s 6’??%3’%‘8%% °'bF?'|"I°ﬁgp'f°dfFEﬁ{? dfs ra?r’tas’ﬁgg\%eﬁ{‘foﬁe'ﬁéﬁ’ of
functions such as provi si.lonifgg, gortfol i 0 managenent and custoner hel p.
The paper PYYF6Se¥%ah FHCORAYT & HEEGVES; rifetePyxsimpdlyingttae -acepes 4pl e
busi ness services, and standardised application programmng interfaces 20
(API's) to B8'VRF ithiesshiieMomeSeistaresss pPing@f ivievt-i pl e service providers to be
packaged together via common interfaces. Notably, the pricing
functional ity de$ke ipticel chavgedde a bistomenisnddteoninee ibyi mesmgene Al eeciayr eans
of chargeabl e "events".
10 schemes set by the service provider. The service provider generates a notification
of the price to be charged for the provision of a particular type of service, which
may be actually charged by the service retailer. Service providers therefore
implement pricing logic within their services.
The paper “Operational Support Systems For The Future”, D Freestone
15 and M Owen, BT Technology Journal, Vol. 14, No. 3, July 1996, describes an
operational support system (OSS} which provides pricing and billing functions
along with other functions such as provisioning, portfolio management and
customer help. The paper proposes an approach for delivering flexible, inter-
operable business services, and standardised application programming interfaces
20 (APis) to allow information services from multiple service providers to be packaged
together via common interfaces. Notably, the pricing functionality described
include the information services generated streams of chargeable “events”.
“Events” in this case are only generated by the information services provider if

they are considered chargeable, and the choice of such chargeable events is made

25 at the time of construction of the service. The pricing options exemplified include -



"BEvents" in this case are only generated by the information services

provider ifywhlagyas9se considered chargeable, and the choice Gicrigs93mie61
chargeabl e events Is nade 25 at the ti ng of construction of the service.

The pricing options exenplified include WO 99/ 62272

PCT/ GB99/ 01661 2 a subscription-type pricing policy, which is knowm to be a
one- of f chasgezbbdoewaet priging updlicgr webichcig krypenite be poloneyofbfchprgeablag by
content, which requires the nunber of units of the content to be known from

t he event gRas@NAl Rither Polidy HIRN isPPlbblidy bY PEcRYESPLOAteRt] WhicAIreGiiRG thY
duration, which requires the start tine and end 5 tine to be knowmn fromthe.

event par aRfueF 8f uhfls bfkife E6BAEIto BEANBRAArEmANEEvent PhMRTetdrdaM further
subscription-type events, have in the past been generated not as a record

of an ins Ut .
7 comi ned Ol LY Sefiffed iPHieifs ph thadh, WoR eufpE AF Gf CufE afp pnd
conbi neg. . For egarr\Pl S'l i convc—intiona t el ephony, a 10 chargeabl e event
i s recorddl"g 1P Be KAPYN FO0) P VG R YPEE Y es the duration of the call by
neans of both a start tine and an end tine. In this sense, the chargeabl e
event recorded i Hifere8Rrd. FRAYGRRPIP seveNtHoRtiehdAen RHRSENPYINYPEL $YRITD! dat a
speci fying nore than one instantaneous event. I n accordance wth an aspect
of the pr g@ggﬁn they padti kegntaeeeeated npt ¢ iadegord of an instantaneous event, but as

what as may be referred to as a “combined” event, generated when instantaneous
events are logically combined. For example, in conventional telephony, a

10 chargeable event is recorded in a call record, which specifies the duration of the
call by means of both a start time and an end time. In this sense, the chargeable
event recorded in the call record is a “combined” event, consisting of data
specifying more than one instantaneous event.

In accordance with an aspect of the present invention there is provided a

15 communications service provision support system which supports multiple different
types of services during service sessions,

said system when in use comprising a session manager which performs
functions generic to each of said multiple different types of services during service
sessions;

20 wherein for each of said muitiple types of services, said session manager
is arranged during a service session, in which a plurality of participants participate,
to generate event messages indicating discrete changes in the session-related
status of individual users of the system and to transmit said event messages 10 an

event handler for processing.



15 communi cations service provision support system which supports multiple
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use conprising a session manager which pgrfornms functi ons generic to each
of said nultiple different types of services during service sessions; 20
wherein for each of said nmultiple types of services, said session nmanager
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session-rel ated status of users during a service session, the need for the
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service provision.
Furthermore, the events generated by the session manager may be
automatically forwarded for logging and subsequent analysis in a service usage
10 analysis engine.
In accordance with a further aspect of the invention there is provided a
method of notifying events occurring during a multi-party service session in a
communications service provision support system, said method comprising:
generating a plurality of event messages during a service session in which
15 a plurality of participants participate, each said event message being generated in
response to a discrete change in the session-related status of individual users of
the system; and
transmitting said event messages to an event handier for processing.
In accordance with a yet further aspect of the invention there is provided a
20 method of generating billing records for participation in a service session, in which
a plurality of participants participate, provided by a telecommunications system,
said method comprising:
receiving event messages indicating discrete changes in the status of

individual participants in said service session: and



aut omatical ly forwarded for |ogging and subsequent analysis in a service -

usage 10 angh¥gksHrengi ne. In accordance with a further aspegicriipdolagss: )
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on a change in status of said other participants during said service session.

By allowing the changes in status of other participants to affect a charge
to be made for participation by a particular participant, novel and utile tariffing

10 structures may be implemented for multi-party services.

Embodiments of the present invention will now be described, by way of
example only, with reference to the accompanying drawings wherein:

Figure 1 is a schematic block diagram of a telecommunications system in
accordance with an embodiment of the present invention;

15 Figure 2 is a schematic block diagram of system components in the client,
retailer and service provider domains of the system illustrated in Figure;

Figure 3 is a schematic block diagram illustrating an embodiment of the
arrangement illustrated in Figures 1 and 2, consisting of interrelated software
objects;

20 Figure 4 is a diagram schematically illustrating a session lifecycle in
accordance with an embodiment of the present invention;

Figures 5 to 13 illustrate interactions between the objects illustrated in

Figure 3 during various procedures causing a change in the status of a user of the

system;



wherein a billing record indicating a charge for a particular participant's
parti ci pati oRoigsiemas d service session includes data derived pepasiy/meset e
charges in 5 the status of other parti ciaoants in said service session, such
that the charge indicated for said particular participant is dependent on a
change in status of said other participants during said service session. By
al I owi ng t he chafigese i ¥ St ad uschefmaoichblockadibganpdihtssratiog asdfewsrea objearsge t o
be made for participation by a particular participant, novel and utile
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Enbodi ments of the present invention will now be described, by way of

exanpl e onlyyesdpt (Reh@éfraace to the acconpanying draw ngs wherein: Figure 1
is a schematic bl ock diagram of a tel econmuni cati ons systemin accordance

with an enbodi mef, of yhe PLasEtd YenL] he hERGHHE S Zevefits?

. im : ing t
schemati c bl ock dlgagr am of System corrponea(ra?f%sm ﬁﬁ‘s{rﬁgn%l ie ailer and
service prqvider donmains. of the systemillustrated,. in Figure; Figure 3 is a
schemat | £ BVGEKPYAMREPU IM T55014REF NYITLA BTBERITIRGRE" HIE RRSeRtinvaRyHe nt
illustrated in Figures 1 and 2, consisting of interrelated software
obj ects; 20 igure i gﬁjﬁebiﬂck §'a@'%ﬂ‘a'{:i‘#%?fﬁ“@cﬁéﬁ'ﬁ??"@mupvap%%ﬂﬁéﬂ g a
session lifecycle in accordance with an enbodi ment of the present
i nventi on; d#ecouiense withoangmbpdiment af ¢hd preseatcinventonb et heesystemecopbistscefs
illustrated in Figure 3 during various procedures causing a change in the
status of a useiterofertdreRS yideanplurality of third party servers TPS1, TPS2 ... TPSn.

User terminals T1, T2 ... Tn are connected to the retailer server RS via a data

10 communications network, in this embodiment the Internet.

The third party servers TPS1, TPS2 ... TPSn are either remotely connected
to the retailer server RS via communication links 2, which may be separate
physical links and/or logical finks, as shown, or are co-located with the retailer
server RS.

15 Each third party server has access to a database TPDB1, TPDB2 ... TPDBn
for the storage and retrieval of service-related data.

Although the servers RS TPS1, TPS2 ... TPSn are illustrated in Figure 1 as
consisting of single servers, each may consist of one or more servers
interconnected in a network. The servers may each be implemented on a

20 computing resource, such as a workstation computer. Each of the user terminals
T1, T2 ... Tn may be implemented in the form of a workstation computer, a net
computer, a mobile communications terminal, etc.

Figure 2 schematically illustrates further details of the telecommunications

system, exemplifying components present in a single user terminal, the retailer

25 server and a single third party server. On the client side, a service browser
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illustrated in Figure 1 as
for users of the system.

During participation in a service the client terminals, the retailer server and

the third party server include application program parts, including on the ciient

10 side, a service-specific application program part 8, on the retailer side, a session
control application program part 8 and on the service provider side, a service
control application program part 10.

The retailer server, or server network, also includes an event handler 11
which handles events generated by the session control application part 9 during a

15 service session.

It is to be understood that the separation into retailer and service provider
domains illustrated in Figure 2 is not necessarily a physical division, or a division of
ownership or control between different servers. For example, the service provider
service control part 10 may be held on a server controlied by the retailer, such as

20 that holding the retailer server RS itseif.

Figure 3 illustrates an embodiment of the invention in which the system is
implemented as a software object system. A description of object-oriented
software concepts may be found in “Design Patterns: Elements of Reusable
Object-Oriented Software”, Erich Gamma et al., Addison-Wesley, ISBN 0-201-

25 63361-2, and the bibliography references given therein.



consi-sting of single servers, each may consist of one or nore servers

i At er connectwe do@z@znetwork. The servers may each be inpl en?Ei‘/?ﬁ!!Qﬁ‘M@i 20
conputing resource, such as a Workstatio_/n conput er. Each of the user

termnals T1, T2 ... Tn may be inplenent’ed in the formof a workstation
conputer, a net conputer, a nobile communications termnal, etc. Figure 2
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exenplifying conponents present in a single user termnal, the retailer 25
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service provision system an authentication part 6 whereby 5 users of the
syst em nmay ‘8RR eMOIRCAL eTeaUsEh Ok ndEghitesture) paEORBRIEMEhevid ngata
procedure, and a subscri Et ion part 7 which maintains subscription data for
users of tmemyyeniestionslinksig partici pation in a service the client
termnals, the retailer server and the third party server include
appl i cation progranhedolicyingncdfetinng witl hdenadkitenthe object-oriented language

Java {trade mark}, which is not intended to be limiting. Other, and indeed
heterogeneous mixtures of object-oriented languages may also be used to

10 implement the system.

The distributed object system includes service generic code and service
specific code, which is distributed between the client side and the server side
during a service session. The part of the system including service generic code is
referred to herein as the service provision support system.

15 Service specific code in the client domain is referred to herein as a “front”
object. The front object in this embodiment is a Java applet which runs on the
client machine. The front object 13 communicates with other system objects, to
support and control a user’s participation in a session. The front object 13 also
provides the service specific front end functionality, such as the service GU| and

20 handling user input relating to the service.

Service specific code in the service provider domain is referred to herein as
a “back” object. The back object 32 represents the session and its participants
within the service provider domain and may interact with other back end systems,

such as servers and databases in the service provider domain. It co-ordinates the

25 interaction between participants in a session and stores service specific state while



10 side, a service-specific application programpart 8, on the retailer
side, a session control application programpart 9 and on tg,%.[ﬁﬁ |

provi der si Y2 9942228, vi ce control application program part 10. eg\é}rogfaéi | er
server, or server network, also include® an event handl er 11 which handl es
events generated by the session control application part 9 during a 1 5

service Segsﬂa(?ﬁcif)éﬂt 1S shhePfed! NIRHS bAOE doidlt BDNEanCRas adxieRNcoritid) ek ad | er
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supported by a distributed processing

J40600), the contents of which are incorporated herein by reference.

Client Domain Software Obijects

A retail workspace object (RWS) 12 runs on the client machine and

10 provides the client with a means of accessing services.

The RWS 12 may be a downloadable Java applet which runs in a known
Java-enabled browser, or a stand-alone Java application program. The RWS
allows the user to log on to the service session control system, to access service
sessions by downloading front objects 13 and to log off via a GUI.

15 The RWS 12 is multi-threaded to allow front objects 13 to be used in |
parallel, both with each other and with the RWS 12. For example, a user may
participate in two services simultaneously and at the same time receive, via the
RWS 12, an invitation to join a third service, Thus, a user may have multiple front
objects 13 of the same or different services running simultaneously on the client

20 terminal.

When the user exits or suspends a session the front object 13 is
destroyed.

Retailer Domain Software Objects

A gateway object 14 provides an initial point of contact for user access to

25 the system. |t mediates the authentication of the user’s identity and password



environment (DPE), whereby distributed software objects in different

physi cal pakfgogadrathe system may interact by the passing of poassEes661f or
exanpl e using CORBA 5 (Common Object gRequest Broker Architecture)
mechani snms, via data comunications links. In the follow ng, reference
will be made to the object-oriented | anguage Java (trade mark), which is
not i nt endedthttheRWISI 12.t iThgreaftét,tbe RVEAd 4 nowedthed ensgencmust abjetut s of
obj ect-oriented | anguages may al so be used to 10 inplenment the system The
di stri but edn@®iecgdtetmny tptdpsi niciunthespa€r vi ce generic code and service
specific code, which is distributed between the client side and the server

side during a sefMiCReRHS1ANs Miia-thdabe®ho disuay 8V ARbNRC! THANG REH, Ce
generic code is referred to herein as the service provision support system
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a session. The front object 13 al so provides the service specific front end
functi onal f4N&%ich as the service GU and 20 handling user input relating
to the service. Service specific code in the service provider domain is
referred to herePnuses agminaiationoppiect 16 Phevides kunsiipaality 32 aresie &senEsert he
session and its participants within the service provider domain and may
i nt eract watetowitther back end systens, such as servers and databases in the
service provider donmain. It co-ordinates the
The user account object 18 serves as a single user’s account within the
10 retailer domain. It holds or obtains a record of all the services to which the user is
subscribed. The user account 18 also receives and stores, or obtains as needed,
information from other objects in the retailer domain about any suspended sessions
the user may have, all public sessions available and any session invitations the
user may have received.
15 The user account object 18 also mediates interactions between the RWS
12 and the remainder of the retailer domain to start, join and resume sessions. [t
handles notifications from a session object 30 that sessions have been suspended
or ended.
User account objects are present in the retailer domain even when the
20 users which they represent are logged off the system.
A user account manager object 20 creates and maintains the user account
objects 18 and provides a reference to the appropriate user account object 18

when a user logs on to the system to start a communications session with the

retailer server RS.



25 interaction between participants in a session and stores service
specific state while 8 a participant is suspended. The b%E%(ﬁBh@ﬁkl32
can al so ex¥PP"88M rol over a session, for exanple it can |n|t|ate suspend
and exit for one or nore participants. R possi bl e i npl enentation of the
back object 32, in which objects control the service session and the
service provi dedh SuthBRiicdtdnaderP@ dHj€dtPENLiSed fofdiCusRatkifdhiRatiGPastadd, S
described in our copending International patent application, filed on even

date herew I | tiple Service Provision" (agent's reference
J40600), teﬁémﬁ:nglra\genté°§1 r@&h “are incorporated herein by reference. dient .
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services. The RW6 12 may. b | oadabl e Jaya et which runs

noun av GNP CRFBF e EUS (e, SAATER BFTG, BERRfrs e a'hew&awa% The
RW5 al |l ows the user to | og on to the service session control sy sten}‘

access Seraddresssesgicondichysessian BAPSRS 48 tnto bbjueed 0 SUBPQIRG $6VIFRYNSI f vi a
a@J. 15 The RW5 12 is multi-threaded to allow front objects 13 to
be used i nalpparsabadd to hotranaged aerash aciralityaefdsession roanagRAs28). 2. For

exanpl e, a user nmay participate in two services sinultaneously and at the
sanme tinme recei vk, sevsion iniehager object 28 prompts a session factory object 26, and a

back facfory object 34 (which is in the service provider domain} to instantiate
session objects 30 and back objects 32 to support service sessions and then

10 mediates between the user accounts 18, the session objects 30 and the back
objects 32 to support further service interactions (e.g. invite, join, suspend,
resume). There is one or more session manager objects 28 in the system.

The session object 30 is a service generic object (i.e. an object used in
multiple different types of services} which controls a service session and co-

15 ordinates the interaction of the objects involved in that session. It handles generic
session behaviour such as invitations and suspensions. For example, when a client
front 13 suspends a user’s session, the session object 30 responds by calls on the
user account 18 and the custom back 32 and by transmitting an event message to
the event handler 31.

20 There is a single session object 30 instantiated per service session being
controlled by the system. The session object 30 is created when the first
participant starts the session and is destroyed when the last participant exits the
session. The session object 30 is otherwise not destroyed, even if all its

participants are suspended.



RWS iz, an invitation to join a third service. Thus, a user may have

mil tiple fropbegkgi@sts 1 3 of the sane or different servi CeSpéritBbdISies
si mul taneously on the client 20 term nal 1 When the user exits or suspends a

session the front object 13 is destroyed. Retail er Domain Software Obiects
A gateway object 14 provides an initial point of contact for user access to
25 the system |t Anexlieat bsndiére3 hig heatdedatd areot dviest heesagesigl@siatdéd/band
password with the RAs 12. Thereafter, the RA5 12 connects to a user

account obj etHer bbjezfsl i hike gedaBarayorphiay $n particurdr NBE RRF taccdlitts 08 @H@Mhd4 1S
multi-threaded to ensure availability. That is to say, during the

processi ng gfsspyrl Sig@is3pduest received fromone client termnal, the 5
gateway 14 is able'to process |logon requests arriving fromdifferent client
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fhe servibes o wiheRepheqiees 54 daapGiiet baak oPis 38t abeduNEUTs chitse
recei ves and stores, or obtains as needed,
session manager 28.
There is a single back object 32 per session object 30. Each back object
32 exists only as long as the session object 30 handling the same service session
exists.

10 It should be mentioned that objects in the service provision support
system, in particular the gateway 14, the user account manager 20, the
authentication server 22 and the service provider portfolic 24 may consist of
multiple federated copies forming a single logical object, in order to provide
scalability of the system.

15 . Figure 4 illustrates an example of a session lifecycle. The session is begun
when a first participant {participant1) starts the session. Throughout the lifetime
of the session, various numbers of participants may join the session, suspend, and
exit the session. The session exists until the last participant {in the example
shown, participant3) exits the session, when the session terminates.

20 Figures 6 to 13 illustrate interactions between objects in the system
during changes in the session-related status of a user of the system. Messages
sent between objects are indicated by solid arrows, and are numbered to indicate
the sequence in which the message§ are sent. Event channels (indicated by dotted
solid arrows) are used in various cases by the session object 30. Messages are

25 sent by event channels to avoid blocking the session object 30, as would occur if



I nformation fromother objects in the retail er domain about any suspended:

sessions t ?ﬁ@ﬁ{};ﬂiy have, all public sessions avail abl e a'}‘éT%w%ﬁ%Ei on

invitations may have recei ved.1 15 The user "account obj ect
18 al so mediates interacti ons between tRe RWS 12 and- the remai nder of the
retailer domain to start, join and resune sessions. It handl es

noti fi cat rgfifest-reapbAss foceire® N er6usdd), dltbivhedSwooRSMpAYEoh BiRssvigRapded or -
ended. User account objects are present in the retailer donain even when

the 20 ug@des ‘Q/F'tiizﬁﬁ‘aﬁtg.ey represent are |ogged off the system A user
account managé)r obj ect 20 creates and nmai ntains the user account objects 18 .

and provi des a rs%&&fa?%‘?hé PedrEH HPLAN Rl e HRRS. 75 4RY The %Qére&}coéﬁ} ygen a
user logs on to thé systemto start a conmuni catl ons SessSion Wt he
retailer %ﬁr ver RS. | WO 99/ 62%72 Passi . .
PCT/ GB99/ Hy RRFUGHIAT, SRRAINN APNIESs e MPEPNELILET SICMG0ERS &7 JPBFessier
authentication data to authenticate | og on requests. A service provider
por t f ol § o o8ifcET BO(tapbe AW ShiA Mmay; FRMPIEMISHEEFERY onl houeif dBiSe thepeAsians
including the service provider identities and their network

are identified by the RWS 12 using stored “cookie” references, previously passed

to it by the user account 18, whereby the user account 18 is able to identify the
actual session object 30 being referred to.

For clarity, the objects not involved in the interactions being described are

10 omitted from Figures b to 13.

Referring to Figure 5, the gateway 14 is the initial point of contact for user
access to the system. The RWS 12 initiates a data communications session with
the gateway and sends a logon message with the user name and password
suppiied by the user. Provided these values are authenticated by the

15 . authentication server 22, the gateway 14 then retrieves.a reference to the user’s
user account from the user account manager 20 and then contacts the appropriate
user account 18 to confirm that the user is now logged on. The user account 18
transmits a message to the event handler 31 informing it of the logon event.

Further interaction then takes place between the RWS 12 and the user

20 account 18 where the user account 18 returns user profile information including
subscribed services, suspended sessions, public sessions and invitations received,
access to which information the RWS 12 then makes available to the user via the
client terminal.

Referring to Figure 6, when the user initiates a session via the client

25 terminal, the RWS 12 sends a session starting message to the user account 18



5 addresses, and which session manager 28 is to be used to support a

service (th'ﬁo%/éz | oads to be managed across a plurality gdr/Sempiés
managers 28). SeSSI on nmanager obj ect gs pronpts a session factory object

26, and a back factory object 34 (which'F's in the service provider domnain)
to instantiate session objects 30 and back objects 32 to support service

sessi ons angeéifimy IHe sareide aéqeshr]. Waeddéh® ¢reste afepuUstiect1B3, thB®RWSI2i on
obj ects 30 and the back objects 32 to support further service interactions

(e.g. invitBawhid thiedgR8NGowhBa4 R - apbi&irfatd ~°rrd?"@905?éctmaﬁ@ SRPTeE tRnager
obj ects 28 in the system The session object 30 is service generic object

(i.e. an Ohdgg‘rr‘o\t?n%eﬁon‘n”o t1P o‘?tﬂé %ér%ﬁc%%or%XR@?etﬁ]ersng\)é'r §g3) which

control s a I'ce séssion and C tes nteraction of the
obj ects involved_n that sessiog. . £S erlc .sessi on,_behavi Qur such
as invitations ar:fél1 SS\EPATEP YN ?Q%a@ia‘%‘gﬁ'@ f ﬁ S§OViEs é?ﬂ”eﬂegn{}"%g’
suspends _a user's session, the session object 30 responds by calls on the
user acc8umPPLg4aligiuding HI%tdSﬁT‘WaER‘@ZSW'bV‘aP?% {@ iSHBPE(H tB% #REVIGRessage

to the event handler 31. 20 There is a single session object 30
i nst ant i at ex¢spen. wh sands aswesdagn tbahegession manhgad 4P ta ¢reateys pew sesgipe.
session object 30 is created when the first participant starts the session
and i s destTreysdsiohanatdyer 2&8stendard mesgmyet toethie thiack Hectees 84 an.instdimats @ssi on
object 30 is otherwi se not destroyed, even if all its participants are
suspended. new back object 32 and sends a message to the session factory 26 to instantiate

a new session object 30. The back factory 34 and the session factory 26 return

10 references to the new back object 32 and session object 30 respectively, which
are then used by the session manager 28 to instruct the new session object 30 to
attach to the new back object 32. The session object’s reference is also passed
back to the front 13 subsequently via the RWS 12 to allow the front object 13 to
attach to the session object 30,

15 The user account 18 then sends a join-service message to the session
manager 28 which in turn sends a request-join message to the created session
object 30 to cause the user to join a session.

Finally, the RWS 12 instructs the front object 13 to send an attach
message to the session 30. This establishes the communications channel between

20 the front object 13 and the session object 30, The session object 30 then sends a
participant-joined message to the back object 32. The session object 30 also
transmits a message to the event handler 31 to inform it of the start session
event.

Referring to Figure 7, a user can join a session to which he has received

25 an invitation. The RWS 12 transmits a joined-session message to the user account



An event handler 31 is arranged to receive event nmessages generated by
other objects in the retailer domain, in particular the user ?bé(s’ 18
and the sesglpcﬂ?/‘swjzects 30. Service Prqvider Donain Softwar e"%gf‘g% o

The back factory 34 instantiates back dﬁj ects 32 at the initiation of the
sessi on manager 28. There is a single back object 32 per session object 30.

Each back gpRicgcis, 34hRKi dsse®N Yedkid ORFedhict 18 BRSO WHIEH Gwlite3thehaqd! i ng

the same service session exists. 10 | t shpuld be_nentioned t hat
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14, the user account manager 20, the authentication server 22 and the
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5. Ekgﬁge_4 iIIustrZées an_exanpl e q} aéﬁfss' n |ifecycle.
The sessi Gllic¥mBRYY ERS'an fManagen tﬁ"tqsp@ﬁtsegg'gf‘tq 5Pt P StefisioPhe
session. Throughout the lifetime of the session, various nunbers of
parti ci parkask n&/tq epnfinh ghise spapwhilg, she fVSahd seavps thehreed 49 Spwninsd
session exists until the last participant (in the exanple shown,
parti ci panthg)ppsoprigtet hientsalyedtol faritbe selectegesesyioe. t er m nates. 20
Figures 5 to 13 illustrate interactions between objects in the system
during changes iOndehesessioaris vetifiecd by shatsessiofi nsanager 28§ thdese et
Messages
object 18 sends a join message to the session manager 28, which results in a
request-join message sent by the session manager 28 to the appropriate session
10 object 30. If the join request succeeds, the RWS 12 sends a message to instruct
the front object 13 to attach to the session object 30, identified by the reference
transmitted by the user account 18. The session object 30 then sends a
participant-joined message to the custom back 32, by event channel. The session
object 30 also transmits a message to the event handler 31 to inform it of the
15 session joining event.
Referring to Figure 8, the suspension of a user from a session can be
initiated by the front object 13 sending a suspend message to the session object
30. The front object 13 then destroys itseif. The session object 30 sends a
participant-suspended message to the back object 32, by event channel, and
20 marks the participant in question as suspended. The session object 30 also sends
a message to the user account 18 to notify it of the user’'s new status, and
transmits a message to the event handler to inform it of the suspension event.
Finally, the user account 18 sends a message to inform the RWS 12 of the

new suspension, passing a cookie reference to the session 30, so that the user is

25 able to resume the session thereafter.
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to the event handler 31 informing it of the suspension event. The process

continues as described in relation to Figure 8.
Referring to Figure 10, the RWS 12 is made aware of all suspended
10 sessions for the user by the user account 18 immediately when the user is logged
on, and throughout an access session. Therefore, when a user elects to resume a
session, the RWS 12 sends a resume message to the user account 18, which
indicates the session to be resumed, by means of a cookie reference. The user
account 18 sends a verify-session message to the appropriate session manager 28,
15 which pings the session object 30 and back object 32 to verify that the session is
still in progress.

Meanwhile, the RWS 12 downloads the appropriate front object 13 for the
selected service. Once the session manager 28 has verified that the session
remains available, the RWS 12 instructs the front object 13 to send an attach-front

20 message to the session object 30 to restore the front connection with the session
object 30. The session object 30 then sends a participant-resumed message to the
back object 32, by event channel. The session object 30 also transmits a message
to the event handier 31 to inform it of the resumption event.

By providing for suspension of a participation in a service session as

25 described, in addition to complete exiting from a service session, the state of the



supplied by the user. Provi ded these values are authenticated by the:

15 aut hen%&%/gﬁ% server 22, the gateway 14 then retrievesparichsifRere t O
t he user's user account fromthe user ? count manager 20 and then contacts

the appropriate user account 18 to contfrrmthat the user is now | ogged on.
The user account 18 transmts a nmessage to the event handier 31 informng

it of theph@igpatieN by balrétbaid iimt@leashtorotjd@n 3takes thé adigatien eiend he RWS:
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profile i giQfABbhON ahGhLEldied SRS RhO PArRGEIICESts &) PR/ YaRRIHOAS

publ i c sessions and Invitations received, access to which information the
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to Figur eBg‘,L‘]m\rf\Tﬁ‘éoﬁ’ toﬁeﬁﬁsgf tﬁ%ift??rgt gg}é §?s1eés/s°?‘or?n\gl?églslqri\e%g‘%\lséﬁopg%ﬁf grﬁim' nal ,
the RW5 12 sends a sgsgio. startjnP message to the user ﬁcco g% 18 b 13
speci fyi ng'aPAGCTBETY PL &G EURIESTEER A FESSHEE 135 B &4 FOR PPIRT 'ob[Mt P43, the
RW5 12 spawns a thread to downl gad the appropriate front object, and

down! oddsreadidy dppintaded e resURRtYbj ect 1 3 for the service fromthe

retailer server RS. The user account 18 obtains details for the service
request ed from BetersngsrpFigare | hcwhah mguseievistiesmtd exit efsessiensthesirent hnager
28 to support the service session, and sends a nessage to the session
manager 28erds em entieamtidipatiches®ssayge to the session object 30, and then destroys

itself. The session object 30 sends a participant-left message to the back object

32. The session 6bject 30 also transmits a message to the event handler 31 to

10 inform it of the participant leaving event. The session object 30 then sends a
session message to the user account 18 to notify it that the user has left the
session. The session object 30 then destroys itself if there are no active or
suspended participants-left in the session, after sending a message to the event
handler 31 to inform it of the session ending event.

15 Exiting the session may alternatively be initiated, as a result of service
logic processing, from the back object 32 as illustrated in Figure 12. In this case,
exit is initiated by the back object 32 sending an end-participation message to the
session object 30. The seséion object 30 sends an end-participation message to
the front object 13, which then destroys itself. The session object 30 then sends

20 a participant-left message to the back 32, and to the event handler 31. The
process then continues as described in relation to Figure 11.

Referring to Figure 13, when the user logs off, the RWS 12 sends a logoff

message to the user account 18. The user account 18 transmits a message to the

event handler 18 to inform it of the logoff event.



T he session manager 28 sends a nessage to the back factory 34 to

i Nst anti at e woneMerack obj ect 32 and sends a nessage to the sepspodoilect ory
26"to instantiate a new session object 430. The back factory 34 and the
session factory 26 return 10 references to the new back object 32 and
session object 30 respectively, which are then used by the session manager
28-to0 instruct t@tencihiagersi tantodBesarnd 3Det cusiomabhck 32 el néwhbaatiieatdj ect
32. The session object's reference is also passed back to the front 1 3
subsequent Hlyswatad tiheFiGWBs 12 t6 ol Anlateogendre to aiffereby eetvicks duppaitedidd the t he
session object. 30. 15 The user account 18 then sends a join-service

nmessage t Osysiemsemdl o fRRASSHsedd okt provisigh NofS AiliSpid diBERE ltyp&Y RBf
nmessage to the created session object 30 to cause the user to join a
session. Figigicky, the RWS 12 instructs the front object 13 to send an
attach nmessage to the session 30. This establishes the comunications

: L 1 ' bj ect 30.. .Th
ceasi on obj oct 3 TR SERIEN SORURE, of S e (el RREE 0 NeBbl el Yymin

bj ect 32._.Th i on. .obj,ect. 30 also transmts a nessage to the eyent
ﬁakgfer 31“Fbg?§§§f%§?935?g&ﬁglgpgﬁ s ¥d Bd“ﬂU%ﬂthgﬁPgPPPHﬁ ?g'F?Qﬁre 7,

a user can_join a session to which he has received 25 an invitation. The
RWS 12 tr affSPi pRiegt j! 3 indviesans Sebpamisinaiige inothenterviser HecHamt objects 13

may be distributed in several client terminals, and/or within a single client terminal.
The interactions between the front object 13 and the back object 32 are mediated
10 by the remainder of the system.

Thus, a service developer need not be concerned when developing a
particular service with implementing the multi-party session control functions
which are provided by the system. These functions include the generation of
event messages which allow the service-specific pricing of the service provided to

15 each user and service-specific costing of the service provided by the service
provider to the retailer. All that the service provider needs to develop to implement
a service, which nevertheless may be individually priced and costed, is the code
for the service provision functionality in the service specific front object 13 and the
code for the service provision functionality in the service specific back object 32.

20 The event notifications made by the session object 30 to the event
handler in Figures 5 to 13 are examples only of the possible event messages. A
more complete list of session-related events which may be notified by the session
object 30 is as follows:

i) 8 user starting a service session,

25 ii) a participant joining an existing service session,
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14 object 18, which passes a 'cookie" reference to indicate which invite -

the user V\Q'N%as accept. The user account 18 obtains det apépcgbo/dibé
service fromt éb%PP 24 and sends a rreg,?age to the session nanager 28 to

verify that the session is still curren The sessi on nanager 28 pings the

session object 30 and the custom5 back 32 to confirmthis. Meanwhile, the
RWE 12 spawns aiiij hr egarfodpatavauispentibd paajsiradipniimbe ekisting sebjicecéestdnf or t he -
sel ected service. Once the session is verified by the session nanager 28,

t he user accouniv)objagaticiSartaBssming mrticipRisBigeart exitlrey seoick @Bsdidi)ager 28,
which results in a request-join nessage sent by the session manager 28 to

the appropri at eypesgifpidifantaPh ARG a3rvitd sédifod, 0i N request succeeds, the
RW5 1 2 sends a nessage to instruct the front object 13 to attach to the

sessi on obj ect , i dentilfied. by r e+t @m‘ r
account 18. Thggsegs?%tﬂb%%ﬁgét %@?ﬁéﬁ;{eﬁgg gtpgrti c%r%gtgt}-aj)ﬁo%rr]\%é\%%%ssage
to the custom back 32, by event channel. The session object 30 al so
transm ssﬁssrlr?srksage to the event handler 31 to informit of the 15 session

joining event. Referri ng to Figure 8, the suspension of a user froma
session can be VMRt i2aREHCRIN AAVETFIBIAE BHEFIGE EFSOBIRNRRY WLHRERPT Hsage
to the session object 30. The front object 13 then destroys itself. The
sessi on olsyslem BYItOgTHesUSRIS tP (9ipAnteryige sesfietl nessage to the back object
32, by event channel, and 20 marks the participant in question as
suspended. The wii}siacseobf the sBleml dazlisipgds iavitegsaydoinc séreicasessiacount
18 to notify it of the user's new status, and
ix) a participant withdrawing a general advertisement to users of the
10 system inviting those users 1o join a service session,
x} a service session ending.
It is a characteristic of the event messages transmitted to the event
handler 31 that the events detailed in the event messages contain no history data.
In other words, the events are not logically combined, and each message concerns
15 only an instantaneous event which has just occurred in the session. This is t6 be
compared with other known ways of generating events, which generally include
calculating a duration, by referring to historical usage start date/time on receiving a
usage stop date/time. By the events transmitted to the event handier not being
logically combined, the flexibility of processing which may be subsequently applied
20 to the events is maintained at a high level.
Each event message contains the following data:
1. A session ID.

2. The name of the service (or an identifier) being supplied during the

session.



transmts a nessage to the event handler to informit of the suspension
event. Fi nalwe@gsshez user account 1 8 sends a nessage to inf oramChew/ RS 12
of the new suspension, passing a cooki eq,peference to the session 30, so
that the user is 25 able to resune the session thereafter. Referring to
Figure 9, an alternative session suspension procedure can be initiated from
the customdack IR catagonhpt thmsegntdimgpeesiptm sessionirelatede atticiganerdatet om
back 32 sending a suspend nmessage to the session object 30. The session

obj ect 30 ssmndse-provitepestingd; SaweiohOort dtbef EaBforgljfasentt3 in question, 5
which then destroys itself. The session object 30 proceeds by sending a

particCi pant4.SUSpmﬂ%eﬂ?ﬁéﬁ%orté%ah?%,@@&% fbp 86ined2..).and transmtting a
nmessage to the event handler 31 informng it of the suspension event. The

process congi nues VH?%’. inrelation to Figure 8. Referring to Figure
10, the RW5 12 isAggt Zﬁ'iﬁére of all suspended 10 sessions for the user by

t he user pacgount nAL i.nmed] fﬁ el y. when .the. user is |o d on, and throughout
an access5 s%’ssi on. %ﬁ'&pgf']f) e‘,w%ﬁgﬁs YELE; %‘Ieecc?f‘iextté’gggiﬁ?féb “session, the
RWs 12 sendz a reﬂ_'%ge& rress%gjz to the user account 18, which indicates the
session to fe res er BIMAASRe BRrtigiP@Bbki e ref erence. The user account 18
sends a verify-session mssagf to the apg'ropri ate session nanager 28, 15
whi ch pi ngsBthe sEesidgntiybpletiie Barturie heabiledbyvbich B2canstansrfof @ particulahe
session is
participant throughout a session.
In the event categories referred to above, one event category is referred to
10 as a service provider defined category. Discussions thus far have related to events
automatically generated by the service provision support system. In order to
provide further flexibility, a third party service provider may include a service-
specific billing event to be generated at an appropriate point during a server
session. Such service provider defined events are initiated in the service control
15 component, in the service provider domain, and passed to the event handler in the
same manner as the service-generic session events previously referred to.
Figure 14 illustrates one embodiment of the event handler 31, which
performs pricing of service usage on a per-session basis.
Event messages enter the event handler at an event router object 100. On
20 receiving an event message indicating the start of a new service session, the event
router generates a message which is sent to a session pricing factory object 102,
including the identity of the session. The session pricing factory object 102

proceeds to retrieve a service tariff policy object 106 from a tariff manager object

104.



still in progress. Meanwhile, the RW6 1 2 downl oads the appropriate front -
obj ect 13 fwoodknrsel ected service. Once the session manageeTAssdsst
verified that the session remains avaibgble, the RA6 1 2 instructs the
front object 1 3 to send an attach-front 20 nessage to the session object
30 to restore the front connection with the session object 30. The session
obj ect 30 t hen Senderviceptaritfi palisameauessrent byetbs sgesion prinimglfactorplopiect 32,
by event channel. The session object 30 also transmts a nmessage to the
event hanihcrides thé iddntityointhd sedfvidento mddahpitel sessnepdrtainy gadothieiengcd or
suspension of. a participation in a service session as 25 described, in

addi tion tpircpeRyabturfed by RSe tarAManagéris GeraESSpeRific. t he state of the
participation may be stored in the back object 32 for the duration of the

suspensi on, anénée&%gfeegermntatrihﬁpgﬁéﬁ bfyPBE theRPbY the faRfURBnager for

participation. Destruction of the of the front object 13 on suspension
all ows £ or f%'c' t.,Q .Cl ] ) gﬂt ur S a new
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Figure 11, when ﬁ user Ww she§ tg eﬁit a s s?‘%gn, the.front 13 sends . an
end- par t i 8f ¢ 8ReHhRA8 £51/1%% 1 KE POUR% PS'ﬁ‘ggTﬁ 9 B§ervigRy ANGTHCHRICYYS
itself. The session object. 30 sends a participant-left nessage to the back
obj ect 32selested HepNFAT B BEYt BRFaH1SIer st SUFL AF tthe datpidmaqt the stee odvbet
handler 31 to
session, the billing status of the first participant in the session, etc.
A service tariff policy could also be shared between different services
10 which are to be priced in the same manner.
The service tariff policies include data specifying how events are to-be
logically combined and/or filtered in order to price a participation in a session.
On receipt of the service tariff policy 106 from the tariff manager 104, the
session pricing factory object 102 instantiates a session pricing manager object
15 108, which includes event filter rules data 110 and participation pricing engine
spawn rules data 112, derived from the service tariff policy which is particular to
the service the session pricing manager is to handle.
A service session is started by a single participation, for which the session
pricing manager spawns a single participation pricing engine object 114. The
20 participation pricing engine 114 contains pricing rules derived from the service
tariff policy originally received from the tariff manager.
On instantiating the session pricing manager 108, the session pricing
factory object 102 returns a destination address for the session pricing manager

108 to the event router 100. On receiving the session pricing manager address,

25 the event router 100 transmits a message to the session pricing manager



1 0informit of the participant |eaving event. The session object 30 then

sends a sessjy@bogBesage to the user account 1 8 to notify itpdipghosiorésiuser
has | eft the session. The session obj eﬁ 30 then destroys itself if there

are no active or suspended participants®left in the session, after sending
a message to the event handler 31 to informit of the session ending event.
15 instdictingi @ ol nAedastion eyt 2hamieh ailevedyythbevent essagds rexeivedr esul t
of service logic processing, fromthe back object 32 as illustrated in

Figure 1 2yl fhet BiysntCAsiRer P¥hhining tdithe ai&dioRY haded @Gk 11Djs8&diord Drigmgdi ng
an end-participation nessage to the session object 30. The sessi on obj ect

30 sends a?nag_\r%g?'p%%jagg&agoi %O%F§ggg§8%9h%%%§fe;‘ont obj ect 13, which then

destroys its sessi on ect ends 20 a participant-|left
nmessage to the back 32 an? t. he event handler 31. }h ._pr.oce e
continues as des?f‘?t?éfﬁhﬁ [PUHE 'gstelsforr?c?%e’f:%ﬂ%emi?agﬁeP & ?'ﬁ'rﬁ‘g t? J @jl g%ér}e&l 3,
when the user logs off, the R\ 12 sends a | ogoff nessage to fhe user
account 28 differany sessions HGAINITB e SAVIGE BroN'SIAESUPPE Y STaR LIV ERKE er 1
8 to informit of the |ogoff event. 17 O her than the front 13 and the
cust om bacive8, toghe vefiousneoreasperding isessien prEgiedimManag®rgures 5 to 13 are
generic to different services supported in the system and are thus re-used
for the provisi oAsofvilirbé tappteiaded fronetibe bipes thé session pricing manager 108
receives event messages originating from a service session which informs the
session pricing manager of a predetermined set of session-related events, if and
10 when they occur in a service session.
As the session manager receives event messages indicating new
participants joining a session, it spawns additional participation pricing engines.
The session pricing manager 108 applies event filter rules to discard
events which are, for the service in question, not determinative of price. The
15 session pricing manager copies each of the filtered events to a plurality of
participating pricing engines 114, to be logically combined in accordance with a
defined charging algorithm to produce calculated price data for each participation
in the session. The price data calculated and summary event information is then
transmitted to a billing system log, to allow the charge to be debited against an
20 account of the responsible party for each participation.
As will be appreciated, this arrangement aliows the actions of not only the
participant for which a participation is being priced to be taken into account in the
pricing algorithm used, but also allows the actions, or changes in status, of other

participants within the service session to be taken into account in the operation of

25 the charging algorithm of the participation in question.



services. 5 A service session consists of a single custom back

32, depl oyegowolshi7h the service provider domain, together wig r
front obj eg'?svy{;g One front object 13 is present per partici pJaJr{‘?l?)ér}Hl th

service. The front objects 13 may be distributed in several client
termnals, and/or within a single client termnal. The interactions between

the front objectoddecist dthemeasdgedhiiesiingdthadtRe ¥BSKIGh Bds tAded))ht B€rvice
remai nder of the system Thus, a service devel oper need not be concerned

when devel &p;li@m%nQQért LGPt SRoYIRE 19 ééa-hl et EBBALA ri‘)gicfneeerf&#et éndjmehzt - ons

session contr functions which are provided by the systém “These

i ncl ude tr@esﬂgosrt@ufprta% Op%vgag JEOGATRS ARG ALLAN L8 o Ge-sRaei f1 C

pricing of t service pr serV|ce spe
costing of ,the ser

Qv I? ﬁtﬁé g etsserwrce %.t%lv er tooth "§£“\%al | er.
Al that t9fe §8P?fu B? S’vu der Nedus PSSR Y hhT e AETH O a2 Vet
whi ch nevert hel ess, na be FlelduaII priced and costed, is the code for
the servic@ oW"é*C&Pﬁ”f UMRIED FhS| F?QWC'Pﬂ“?%@'@@BvP’é%'“SﬁédieF‘PQf‘sfbf‘Q)ﬁPr ofjdect 1
3 and the code for the service provision functionality in the service
speci fi ¢ B&ENEMiY thea pgoingdata to a billing ey &g et drbitéd jagainsbtie billde maytyt he
session object 30 to the event handler in Figures 5 to 13 are exanples only
of the possricbuet. elanft partisipates pricingengine ahgn destréyssitsedf. sessi on-rel at ed
events which may be notified by the session object 30 is as follows: i) a
user starting a &eexernplifgasshapging Policy which mialy)be usedpiaf ah&xBmple $pViBe,Ng an
exi sting service session,
for a conferencing service the system might charge the organiser of a conference
10 session an entry fee of N for each participant in the session, and each participant
is individually charged a usage fee of n per unit time.
An example session in this case may include participant 1, having a first
user status, such as that of the organiser of this session, starting the session and
inviting participants 2 and 3 to join the session at a second user status, such as
15 that of normal participants. Participants 2 and 3 aécept the invite. Participant 2
subsequently suspends. Participant 3 leaves the session. Participant 2 resumes
and subsequently ieaves the session, along with participant 1.
In this example scenario, the participation pricing engine acting on behalf
of the conference organiser (participant 1) receives event messages informing it of
20 other users joining the session, in the example given participants 2 and 3 joining.
The entry fee is then charged three times by the participation pricing engine acting
for participant 1. The participation pricing engines pricing the usage of participants
2 and 3 receives event messages including messages specifying when the party

they are responsible for joins, suspends, resumes and leaves, and calculate a time-

25 based charge accordingly.



1 8iii) a participant suspending participation in an existing service
session, iV)wooegeR@ticipant resumng participation in an expei/GB®/EEsIVi ce
session, V) a participant |eaving a s%vi ce session, vi) a participant
inviting another user of the system to“join a service 5 session, vii) a
participant advertising a service session generally to users of the system
inviting those useygve @ fuRthBr exBwsiy, £ eersiegsn org forin 6f) a gameenayobe tieeger/st em
declining an invitation to join a service session, ix) a participant

Wi t hdr awi ngyea; ARG Rl p R AR {ilmS EBRMedty HieehsmBdr dihgarliciBanByifteived Bvardy ng
those users to join a service session, X) a service session ending. It is

a characterj st Lh el Essages transnitted to the event handler 31
that the ev%a?f{'éﬁacf(e)tﬁrgl'l‘g%% h the event nmessages contain no history data. In

ot her words, the events ar t 1ogj.call |_n a

concerns 15 onl y"dA's; erf?f’ﬁ’ﬁ ’gﬁéec?u aqte'\g/"glaﬂ%\ﬁgﬁ"cﬁ ehis ?'u%rtg%gc%? ﬁgggﬁ%%ﬁe
session. This is to be conpared with other kn ways of generati events,
whi ch gerfer g8ssigni 3nd U‘d’é‘eﬁaﬂaéﬁ‘?’a?’?tﬁg{lé‘”&ﬁ'a‘(v%t?ﬁ% %’E—ﬂ‘ 2he PR iﬁr} otical
usage start date/tinme on receiving a usage stop date/tinme. By the events
transmi t t edcdrtain timeepamicingand| leavesshe sessien. Later, participants 2 and 3 leave.

fn this example scenario, the participation pricing engine acting on behalf

of participant 1 requires knowledge of the session-related status of each

participant in the session, due to the charging policy adopted. When participants

10 1, 2' and 3 are active in the session, each participant is charged X/3 per unit time.

When participant 1 leaves the session, participants 2 and 3 are charged X/2 per
unit time, due to the reduced number of participants invoived.

As will be appreciated from the two scenarios described above, the

automatic generation of a comprehensive set of event messages which may be

15 filtered and copied to individual participation pricing engines provides the ability to

£

adopt charging policies for a service which are flexible and individually

configurable, without requiring the service session logic, nor indeed the service

logic itself, to have knowledge of the charging policies which will be adopted for

the service. Furthermore, charging policies may be dynamically altered with time

20 readily. All that is required in order to alter the charging policies for a particular

service is to provide a new service tariff policy held in the tariff manager for the
service in question.

In addition, each individual participation pricing engine may be configured

on a user-dependent basis. Namely, user subscription data may be used to provide

25 for user-specific pricing of participations in the session. This may include volume



| ogically conbined the flexibility of processing which nay be subsequently

applied 20 ,events is naintained at a high level. gn Z% ] ssage
cont ai ns the foI W ng data: 1. igssion I D. 2. thﬁ
service (or an |dent|f|er) bei ng suppl ¥éd during the. seSS|on

category of the event (for exanple, session-related, part|C|pant-reIated,

servi ce- pu¢bdsts, @ed,i taesh appliedt tat thenpridihg plohisies Gabp@arby @éch?\éﬁﬁkg)anﬂn

The event type (for exanpl e, start, stop, joined ...). te/time
stanp. 5 pficing engﬁﬁeoam h@d:f?@t{‘tthégarﬂé\bﬂbd 5rnh‘uﬂb%tde@ rhb\ be ¥¥nGYliredfint he
sessi on. 9 he user name of the partici pant. The 1déntity of

the partydg ,Pa%ngg'dn 91 yg{%gﬂgvé b@og}ta?ﬁ& LY in a%@géubﬁmf-aor E%érﬁﬂ:lgant

throughout Sessron. ent’ C Pi'%s re rred to above, 'one event
category is referr By Service efined categ o

by scuss obEet Y PEPtiah, BovEePee” bY PESURE AR oolk In A1 1575 GBn ol BY By ¢ he
service_ provision support system In order to provide further flexibility,

a t hi r P p&hergeddpy FE% PBFIINALR THRY VPR FeeRNding @P\FPEéQIesFEJé\‘,‘FCt i ¢ Brderitag

event to be generated at an appropriate point during a server
take such roles into account, the session pricing manager, on detecting a new

participant joining a session, applies the PPE spawn rules data 112 in order to
instantiate a participation pricing engine 114 in accordance not only with the
service tariff policy, but also with the appropriate participation type characteristics.

10 Figure 15 illustrates a further embodiment of the invention, in which the
event router 100 copies event messages originating from a single session object
30 for dissemination to different parts of the event handling system which are
responsible for different aspects of event handling. In the embodiment shown,
these different parts include a customer pricing engine 200, which may be similar

15 to that described in relation to Figure 14, a usage analysis engine 300, and a third
party costing engine 400.

The event router 100 holds a channel allocation table which provides a
register for determining the destination of events received from various different
session objects, by quick reference.

20 The customer pricing engine 200 applies event filter rules and tariff
policies to the events occurring during a session in order to generate billing records
for each individual participant in the session.

The usage analysis engine 300 stores the event data passed to it for large
numbers of service sessions, so as to build up a statistically significant view of the

25 usage of services in the system. The usage analysis engine may then produce



sessi on. Such service provider defined events are initiated in the service
-control 15 wownwenent, in the service provider domain, and ppesegodmssihe
event handler in the same manner as thesgervice-generic session events
previously referred to. Figure 14 illustrates one enbodi ment of the event
handi er 31, which perfornms pricing of service usage on a per-session basis.
Event rresség@!iﬁt@ﬁ'i\elﬂfoph%seévéﬁﬁ feansedn monawm/@ng imeraving oty avelityomd On 20
recei ving an event nessage indicating the start of a new service session,

t he event rrengeof smvieenpayidedriysthagystém.ch is sent to a session pricing
factory object. 102, including the identity of the session. The session
pricing factory dieablrd b8y RoOURLEQIHD400IrEt Ve the RENIsGRiginatihg FropptHecy
object 106 froma tariff nanager object 104. The service tariff policy

request Se@esaxntolarecs@,@s'aﬁ@f;&yscsmobﬁcstuwcxnﬁmeg%e igDehtd ARBudiRG du@lsﬂgta' ty of
the service to which the session pertains, and the service tariff pol |cy

retur nedSbysersggn il E%]rd AQfh fhﬁg:‘tﬂ #Qf Sgstﬁvge&&hc*e% S for thRE %eﬁﬁé |

tariff policy may Be y th ger each servic

provi ded by the entire service provisi,on s ort sX, stem t he, case of
for et han SHESGRTJD GEer 3PP e PO R Bl F ARG oot SN0 1 Be mitncoy sﬁ'ten
policy is sel ected depending on input paranmeters, such as the date/tine of

the start oferfifRrelaies ity the f?fé‘cﬁlpl“l"f'%sstat us of the first participant in

t he session, etc. .
As will be understood from Figure 15, the provision of a predetermined set

of events which are automatically generated by the service provision support
10 system is such as to allow flexible customer pricing policies to be generated
directly from the messages received at a customer pricing engine. Furthermore,

other processors may make use of the same event messages, or a copy thereof.



A service tariff policy could al so be shared between different services 10

whi ch are twoegpshced in the same manner. The service tari fﬂcﬁ@ﬁh@}gﬁ
i ncl ude data specifying how events ar e g0 be | ogi cal | y—conbi-net—-angr-or----

filtered in order to price a participation in a sessio = ej pt of
the service tariff policy 106 fromthe tariff manager ﬂ!ﬁl & H
pricing factory object 102 instanti atd&MdSsessi on pric t 15 -

108, which includes event filter rules data 110 and participation pricing
engi ne spawn rules data 112, derived fromthe service tariff policy which
is particular ta.the semwiurtcdtivhs $epALOPrqvidied BGppBrIagQen Svhich dapehs. A
service session is started by a single participation, for which the session
Prici ng Nnagee dRPSERStyPes I BeRIRR ddririgRRiVied sddidisNd engi ne object 114,
The 20 participation pricing engine 112 contains pricing rules derived from
the seryice tarif; Y L gk nall celved, fr tariff, manager. On
¥ shib 8ReRYWRE 9h Nk é’orﬁ;grgs?ﬁ%gss,e?ﬁw k36a ecgnwfallprn cqeﬁ%%f'a ctory

instantiating the session pricing nana e Sess

ooLoct L3RS oy HRoL ARG Bt N e s

address, 25 the event router 100 transmits a nmessage to the session pricing
manager S®¥4%Mmstructing it to connect to an event channel whereby the

event nessages received _ .
wherein for each of said multiple types of services, said session manager

is arranged during a service session, in which a plurality of participants participate,
10 to generate event messages indicating discrete changes in the session-related
status of individual users of the system and to transmit said event messages to an

event handler for processing.

2. A system according to claim 2, wherein said event messages include

15 an event message which contains data indicating only one such discrete change.

3. A system according to claim 2, wherein said event messages include
a plurality of event messages which each contain data indicating only one such
discrete change.

20

4.- A system according to claim 1, 2 or 3, wherein said discrete
changes include at least one of the following events:

i) a user starting a service session,

i) a participant joining an existing service session,

25 i) a participant suspending participation in an existing service session,



by the event router pertaining to the session handl ed by the session

pr.ici ng managehemgdz9: passed to the session pricing njj ”H‘”]"Hf"’“ rout er
itself receives event nessages pertainipg to a nunber/iof gl.lm
sessions ongoing in the service provision support system &nd"routes the
events to the various correspondi ng session pricing managers. As will be
appr eci at ed fromithe ab¥licipadheesyrng RATIGPAIMI) aneeKisting SdBice sessivves event
nmessages originating froma service session which inforns the session
pricing nmanager off a ppatieipannieaeidg actenote sesskinpn-rel ated events, if and 10
when they occur in a service session. As the session nmanager receives event
messages i ndi cativiig neywafRigantiimdtihg ahethHet MBed of @R& I syBter ttoSPRAWASservice
additional participation pricing engines. The session pricing nmanager 108
applies eveqdssiph) ter rules to discard events which are, for the service in
guestion, not determ native of price. The 15 session pricing nmanager

copi es each of t fi [ S Ity of i,clpating. pricing
engi nes %14, to B@)I oégﬁgé'% fﬁggﬁ%?srﬁé‘ g?angé{g,(’?gr%tg%gg Q/\ne%'?hat"g e |elﬁsef eargi ng
al gorithmto produce cal cul ated price data for each participation in the

sessi on. THYSHT S8 WORBMEHP AP 4YN AiF EeHAEIS{P event infornation is then

transmtted to a billing systemlog, to allow the charge to be debited
agai nst an 20 actBurft U %ﬁ@e PYUBEHECHNRg garRYjtation tadRin asarYiFe peRsianon. As
w || be appreciated, this arrangenent allows the actions of not only the
partici pant for N che fapiginantivishdrawingsa lgsinatpl pdivemigement ¢o tuskesnof tieo
account in the pricing algorithmused, but also allows the actions, or
changes i n sstdnu§vitpfg tibbeusers to join a service session,

10 x) a service session ending.

5. A system according to any preceding claim, wherein said session
manager is capable of generating a predetermined set of said event messages for
each of said multiple different types of service.

15

6. A system according to any preceding claim, wherein said event

handler comprises a pricing data processor for pricing a participant’s usage of a

service during a service session.

20 7. A system according to claim 6, wherein said pricing processor is

arranged to perform service-specific processing of said event messages.

8. A system according to any preceding claim, wherein said event
handier comprises a service usage monitor for storing and/or analysing usage of

25 said services over statistically significant numbers of service sessions.



participants within the service session to be taken into account in the

operation e charging algorithmof the partietpatton—imnm quesd on.
Ry 6227?@03@62259 Esh

PCT/ GB99/ 01661 22 On receipt of a mssszgae i ndi cat leummwﬁawl on has

ended, the service pricing nmanager copies the nes C s i ci pation
pricing engine and then destroys itself. Each participation pricing engine
generates a record of the pricing data generated as a result of the events

occurring wthim. t hes s8gtdm®aceBEbifg ! 1ot aiy Jrecdting tdiaihewRéreli REiddavéntt 0 a
billing log to be debited against the billed party account. Each

partici pafh%ﬁaﬁg%b@gﬂgeseg%eﬁ dbfEProdesidrons cobfifd b: seFAc&PRoRdd by 3 HRar 9i ng

policy whic use or an exanpl e service, for a conferencing service

t he system %%trwghaa&?gicgggs{g&gani ser of a conference 10 session an entry

fee of N 8rYeac particrpant in the session, and each participant is
individually charged a usage fee of n per unit tine. An exanple session in
this case nmay include participant 1, having a first user status, such as
that of the organiser of this session, starting the session_ and inviting
participants 2 afd AtStYD neaREing o RY apresediag griMuswhergimisgll e¥enth as 1
5 that of normal participants. Participants 2 and 3 accept the invite.
Part i ci parandles wosuyisentanyevent peeasege Pavitiplientait cadyingasaid avient owssagns.
Partici pant 2 resunes

and distributing said copied messages to a plurality of event processors.

10 11. A system according to any of claims 1 to 10, comprising said event

handler.

12. A method of notifying events occurring during a multi-party service
session in a communications service provision support system, said method
15 comprising:
generating a plurality of event messages during a service session in which
a plurality of participants participate, each said event message being generated in
response to a discrete change in the session-related status of individual users of
the system; and

20 transmitting said event messages to an event handler for processing.

13. A method according to claim 12, wherein said event messages are
generated in response to a plurality of the following events:
i) a user starting a service session,

25 iil) a participant joining an existing service session,



and subsequently | eaves the session, along with partieipant 1. In this
exanpl e scengbisdsadbhe participation pricing engine actin | f 1@é1 t he
conf erence organi ser (participant 1) reggives ev i@%\“‘ mng it

of 20 other users joining the session, In the ex | participants 2
and 3 joining. The entry fee is then charged three*tifres by the

partici pation priigi ng pattjicipentasitspandif@ papipation fraat ekistiig eepyietdessipat i on
pricing engines pricing the usage of participants 2 and 3 receives event
messages i ncl udi ng nmespageipaspreeiumhingridipatidrnia dnaexistinghsyvias eegsesponsi bl e
for joins, suspends, resumes and | eaves, and calculate a tine- 25 based

charge accordi nghy. apaacipantie¥@ng afsdrliteteBiorml e, a service in the form
of a ganme may be charged at a fee of X per unit tinme, divided by the nunber

of participants igvol [ ' r rti.ci-pat ] : this
exanpl e, three pgpticélggﬁt%gpagfg?ﬁﬁ\éeaggﬁg “E%":tgf éﬁ%as tg?efs sttga{lr;}'?sé %’%gwégn
sessi on gnds[eis%\\éli,‘tes participants 2 and 3, which then join the session.

After a Certarntime, participant 1 | eaves the session, Later, participants
2 and 3 | eave. | n‘* hi s exanpl e acenari o, the participation prici ng engi ne
acting on behal f V3t FaPPTEIRFEhECEHRRGIT SYVIER R EIaRLeperallndoisets Bhihel at ed
status of each participant in the session, due to the charging policy

adopt ed. WHYSteFAIVItEIgoERES users to join a service session,

viii) a user of the system declining an invitation to join a service session,
ix} a participant withdrawing a general advertisement to users of the
10 system inviting those users to join a service session,

x) a service session ending.

14. A method of generating billing records for participation in a service
session, in which a plurality of participants participate, provided by a
15 telecommunications system,
said method comprising:
receiving event messages indicating discrete changes in the status of
individual participants in said service session; and
generating a plurality of billing records each containing data indicating a
20 charge for a different individual participant's participation in said service session,
wherein a billing record indicating a charge for a particular participant's
participation in said service session includes data derived from discrete changes in
the status of other participants in said service session,
such that the charge indicated for said particular participant is dependent

25 on a change in status of said other participants during said service session.



10 1, 2 and 3 are active in the session, each participant is charged X/3

per unit tiwb.oeo¥¥en participant 1 |eaves the session, parti GdaaRhedeteeind 3
are charged X12 per unit tinme, due to t3 e reduced nunmber—of participants

involved. As will be appreciated from the two sCenari os gped above,
the automatic generation of a conprehensive set “mm““\m&ms whi ch may
be 15 filtered and copied to individual partiq ] W CE Ng* engi nes .
provides the ability to adopt charging policies for®a service which are

flexible and indis/i daahdtho€ Qibb@itbd @laii | HOWNet&A Uhe i dMardeMdfcdted £
session logic, nor indeed the service logic itself, to have know edge of

the char g'sQFi P&kib&l‘a?ﬁa%ip&ht W bépdaeRCBRLRE nf.:ﬂ'[be?I Q‘F,o?ﬁér‘éda?ﬁcipfnﬁétirhgéi re,
charging policies may be dynamcally altered wth tine 20 readily. Al
that is red .iéeegeésfbnor der to alter the charging policies for a particular
service is to provide a new service tariff policy held in the tariff
manager _for the service in question. In addition, each individual
particiBation pricing engi ne may be configured on a user-dependent basis.
Nanel y, user subscription data may be used to provide 25 for user-specific
pricing of part i%ﬁ-pd&i'ﬁ?@@ feeAEing s ickim Thia Weywhatein e bidlingnecordso4
di scounts, etc, to be applied to the pricing policies adopted by each
parti ci patibdpating ehergeerfgr seid ptheadrti¢cipentstineludardstaidsaived frqm jdisanete
engi nes may be configured in
changes in the status of said particular participant in said service session,
such that the charges indicated for said other participants are dependent

10 on a change in status of said particular participant.

17. A method according to claim 14 or 15, wherein the charges
indicated for said other participants are dependent only on changes in status of the
respective participants for which the billing records are produced.

15

18. A method according to any of claims 14 to 17, wherein said discrete
changes include, in any combination, one or more of the following:

i) a user starting a service session,

i) a participant joining an existing service session,

20 i}  a participant suspending participation in an existing service session,

iv)  a participant resuming participation in an existing service session,

v) a participant leaving a service session,

vi}  a participant inviting another user of the gystem to join a service

session,



dependence on the role played by a participant in a session. Fof an-
exanpl e, a woaw/emEy adopt an active/ player or passi mm/ T b A
session. The price 5 charged for the pag{icipation h8 W,Wng on
the role played. In order to take such roles into accounht,t tie ses&l on
pricing manager, on detecting a new participant joining a session, applies

t he PPE spawn ruVils @cRaftiaipant advgFiising ecerviee sassien geaerphy te apgratqfdhe
pricing engine 114 in accordance not only with the service tariff policy,
but al so wsystemhievitipprtbess dees pajoin & seryidecsessippe characteristics. 10

Figure 15 illustrates a further enbodi mrent of the invention, in which the
event router 100viippaasecuttie syBEsadediniig gn MRithtion td A a seivitgl s2ssies,Si on
object 30 for dissemnation to different parts of the event handling system

whi ch are respongybl @ paticidhht MiBFavdsHargenehi 8y G HisdAsHt 10 0sers bflthe
enbodi nent shown, these ditferent parts include a custoner pricing engine

200, whigh I ag : CdL inrelation to Figure 14, a
usage an§I§ |§m2ﬁ\é’?‘hg1tg€%, &%ﬁ%{ﬁjoglﬂ?%g@g%r{éiggg'sti ng engi ne 400. The event
router 100 hol ds channel allocation table which provides a register for
determ ning the égst f’risgf\lﬁ%en o eé’r‘?&g'recei ved fromvarious different
session objects, by quick reference. 20 The custoner pricing
engi ne 200 applies event filter rules and tariff policies to the events
occurring during a session in order to generate billing records for each

i ndi vi dual parti dPparft sYstemher 3g9ethed. aqunsding 4gearynpriegeding elalit nehBb@tst or es
the event data passed to it for |arge nunbers of service sessions, so as to
bui | d up aleastthree pedicipants partitipatenn saideservite tshssion.

10



25 usage of services in the system The usage anal ysis engine may then

pr oduce

WD 99/ 62272

PCTI GB99/ 01886873t at i sti cal | y-processed data for use in rrmlGBN/mgGland
inproving the quality and range of services provided by the system The
third party costing engi ne 400 rece ng the events originating fromthe

session object 30, and filters and

during a 5

for the service in question,

cally conbines the events occurring

session in accordance with third party costing policies adopted

in order to provide a nethod of calculating

paynents to be made by the service retailer to the service providers. As

w Il be understood fromFigure 1 5,

the provision of a predeterm ned set of

events which are automatically generated by the service provision support
10 systemis such as to allow flexible custoner pricing policies to be
generated directly fromthe nmessages received at a custoner pricing engine.

Fur t her nor e,

ot her processors may neke use of the sanelBS&nt nessages, or a

copy thereof. 26 _/
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1. " A comunications service provision support system which supports
mul tiple di w(\;;\%%gntypes of services during service sessi oneCTHGB99/01661
said system en in use conprising a session manager whi ch perforns
functions generic to each of said nmultiple different types of services
during service sessions; wherein fog /éach of said nultiple types of
services, said session manager is arranged during a service session, in
which a plurality of participants participate, 10 to generate event
messages i ndicating discrete changes in the session-rel ated status of

i ndi vi dual_users of th ystemand to transmt said event s%o an
event handENTor by =y, 2. A system according to c[T:i erein
a

sai d evenDOMABMges DRMAIN 1 5 an_event nmessage which cont aPROMEBER

i ndi cating only on¢ such dis se.-36 A system actor MIOMAINd cl aim
2, wherein said evc‘ent nmessag g plurality of 20@ent{ nessages which
each contain data indﬁ cating On uch et R e ange, 20 4. A
system according do aim 1, 2 or 3, i cre<e changes
include at | east ore o € okl owi ng_evé seristarting a
service session, ii))( GATRIVAYcjpant j oi nNqg /ng sé¢rvice session,
25 12Nii 1) a~participad suspendi ng pa pation i|n an existing

servi ce sesstoR 22
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I V) a participant resum ng participation in an existing service session,".
V) a partwe | eaving a service session, vi) a participant inviting
anot her use?@o?ﬁ'?%g system to join a service session, 5 PgT/GB%W‘Fﬁ‘ a
partici pant advertising a service session generally to users of the system
inviting those users to join a servd £8 session, viii) a user of the system
declining an invitation to join a service session, iX) a participant

w t hdrawi ng a general advertisenent to users of the systen1invi§ing t hose

users to join 6 vicg se ﬁo L 0 X) a service ses€Pon endi ng.
5. A system rdigg tgigdg—gtkceding claim wherei psart—s<

si on
manager i s capable of denerating a predeterm ned set of
for each of said nultiple different types of service.
according to any preceding claim wherein said event ¥
pricing data processor |for pricing a pdaticipant_ s

during a service sessi 20 7 A_gystem according to claimé6
wher ei n sai ' ' erforIM SeRYi ce-specific
processi ng(of gaig evey aih AAEIOENITNY, t o any
precedi ng ckai g . SERVER 22

18
5.LOG ON
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hapdl er conprises a service usage nonitor for storing and/or anal ysing
usage of 25 swode/eeryices over statistically significant numygsegdoniéshVi Ce
sessi ons. 9. A system according to any preceding claim wherein said
event handl er conprises a cost data processor for costing a service
provided by a third party during a s‘gv‘ﬁi ce session. 5 10. A system
according to any preceding claim wherein said event handler conprises an
event nmessage nultiplier for copying said event nessages and distributing
sai d cogiéggﬁmsssageg wgféa”ty of event processors. 10 ggrvice 11. A
system ding to |a ims 1 to 10, conprising said 1 PEBVIPY il er.
12. A et hod 0f1.notN'|fyi ng eventggoccurring during a nmuljg-party—sery
session in a GESBION cations_serwvi _cg é/ 'én support syste’m said nethod 1
pl LT

5 conprigstng: ¢ rakti Ssages rilng a service
session(in pifNgh a r%&% } artigBpate, jeach said event
nmessage \aei ng ge at e se to a discre{e chan nl t he

sessi on-rfe status of Jma ,\v'g k, users of the's em and 20

transm ti2 ng siai d ev' t;omassag%_\égsggJ an event handler for pr C%ESi ng.
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13. A nethod according to claim 12, wherein said event nmessages are

generated iwo®gpgase to a plurali ty of the follow ng events; i a_user
starting a service session, 25 i) a participant lj"ﬁ’%???é‘“%
exi sting service session, i) a participant suspending participation

I n an existing service sessi on, iv)5/8 participant resum ng participation
I n an existing service session, V) a participant |eaving a service
session, Vi) a part i ci pant inviting another user of the system to join a

servi ERsessi on, E%Aﬂ_ﬁﬂ@rt i ci pant advertising a servi Jesge8aCEN
genergigy—to users steminviting those users to Jloml ce
session, viii ) a uber of the system declining an invitati qn a

[ : i K) a participant wthdrawi ng a generall advertisenment to
ypteminviting those users to join a service session, x)
’ F’Bd'N'%WSL]JéPEI&IBﬁt hod of generating bill ||ng records for

in which a plurality 0! participants
Ql econmruni cati ons system sal d net hod

parti cu)at e, pI‘OVI tep
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|
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receiving event nessages indicating discrete changes in the status of

i ndi vidual payésgéRpNts in said service session; and generat iﬂﬁ'n?sﬁ}ok'&?' ity
of billing records each containing data indicating a 20 charge for a

di fferent individual participant's Earticipation in said service session,
wherein a billing record indicatingbd 8harge for a particular participant's
participation in said service session includes data derived fromdiscrete
changes in the status of other participants in said service session, such
that the charge indicated for said particular participant is dependent 25
on.a change in status of said other participants during said service

sessi on, 15. A ngthod according to claim 14, wnerein th e

i ndi cat B88Rr sai d paRETAIRER participant is dependent on fhggggﬁ!e%r of
other participants iln said service session. 5 16. A nethod! RROMIPER to
claim 14 or 15, wherjein the billing records indicating chafges for said

of said particular payticrpa iy said service session, such that the

charges indicated for s QYN partici pants are dependent 10 on a change
in status of said pdrtifurar—=PRrticipant. 17. A nethod according to claim
14 or 15, wherein the ¢Barges 4. SESSION ENDED

|

ot her participants ignc <0 -. derived fromdiscrete changes in the status

| 32
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I ndicated for said other participants are dependent only on changes in
status of t{g dogspactive participants for which the billing records are
produced. 15 18. A nethod according to any of claims 14 to BGT/GRMEESI
said discrete changes include, in any conbi nation, one or nore of the
following: i) a user starting ap7sgBvice session, ii) a participant
joining an existing service session, 20 1) a participant
suspendi ng participation in an existing service session, ivV) a
participant resunm ng REERci pation BEBMWLER sting service session, v) a
partici pant leaving a service sessjon, Vi) a participant inviting another
user of the systemto join_a serviyce session, vii) a participant
advertising a servicgsSession senérally to users of the systeminviting

t hose users to join(a seRWSe s¥ssli on, viii) a user of the system declining
an invitation to joi | o sdssion, iXx) a participant withdrawi ng a
general advertisenent o GSers O0kythe 5 systeminviting those users to join
a service session, x)12 a service eJst@@ CERdi ngg 19. A system or a

met hod, according to any precedin% claumn which jat
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I e_ast.'. three parti ci pants participate in said service session. 10
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A communications service provision support system which supports multiple different types of services during a service sessions,
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