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Abstract—In the Internet Protocol Multimedia Sub-  envisioned in the 3GPP standards, as shown in figure
system (IMS), call switching is provided by IP based E] [1], [3], network operators must choose from:
call controllers. In addition the IMS architecture has « Use a CAMEL AS which supports the large num-
to support circuit switched features for compatibility ber of legacy services for 2G mobile networks, but

with existing PSTN networks. This requires the IMS is inadequate for multimedia triple plav services
switches operate as service switching points (SSP) for q ple play '

the public switched telephone networks (PSTNSs), with *

intelligent network (IN) features. IN switches are set with
a call model in each switch which provides access to
distributed service logic. IMS uses the session initiation
protocol, which has a state model that is different to the
IN call model. There is a need for application servers
(AS) on top of the IMS network to provide the necessary

Use a SIP application server, which whilst robust,
is often a proprietary vendor implementation and
thus more difficult to develop services on than a
standardised platform, as well as not conducive to
third party interworking. Circuit Switched services
are not easily supported since state models differ.
o« Use a OSA/Parlay gateway AS solution, which

service intelligence to support IN services, as well as IMS
services. This requires a mapping from the IN call model
as well as the SIP state model to that understood by the
AS. This mapping allows services to be transparently
supported across both the circuit switched and packet
switched networks. This paper examines a mapping
between the capability set 1 (CS1) IN call model, and
the SIP Invite Dialog, using the OSA/Parlay application
server as the interworking function. In particular the
Parlay Multiparty Call Control call model is used as the
basis for the mediation.

can interwork over multiple heterogenous net-
works, provide secure third party interfaces and
web services, open standardised API for services,
and cope with services ranging from the CS
domain to IP multimedia streaming.

A key factor in the success of service interworking
is the interworking of the call model, which can also
be described as a protocol state machine [4]. The
OSA/Parlay AS has a call model, which as will be
shown, can be mapped to both circuit and packet
switched networks. OSA/Parlay is thus the evolutionary
path for service provisioning from a circuit switched

. . . domain to a packet switched IMS domain.
A primary goal of an advanced service architecture

is a standardised, open Application Programming Inter- Il. CALL STATE MODELS

face (API)._An API offers the possibility of operato_r An abstraction of the call is required for any
inter-operation, transportable code and cost eﬁec“‘fglecommunications service. Dobrowolskt al. [5]
service creation, rapid development of new servic Sund that a call model can be found for any com-

ar_1d a smgl_e adaptable platform able to interwor unication session. For simple request response type

with a multitude of _netvvorks [1]. The_ C)‘9"6‘/|3‘a‘r|""3/services the call model required is often simplistic type

API’. as a result of 'T‘dus.”y co—op_eratlon, hgs beefat does not require involvement of an application

providing these benefits since the first set of mterfaccsaerver_

specifications was published in 1998 [2]. Many simple CS services can be mapped to IMS
IMS, the IP Multimedia Subsystem, is a SIP basegiinq it the need for an AS, however services with mid-

telecommunications architecture tteatablesadvanced o gnerations or media path interaction are considered

IP services by means of application servers (AS) oy pe easier to implement in application servers [4].
top of the IMS network [3]. With three different AS

. INTRODUCTION

IIl. IN SERVICE TRIGGERING
*The Centre is supported by Telkom SA Limited, Siemens . oL . L
Telecommunications and the THRIP Programme of the Department E&Ch Service Switching Point (SSP) within the IN

of Trade and Industry. network is armed with a trigger table, which is par-
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Detection point t?US_rJenclil Service logic|  enable additional event detection points within the SSP
asiC ca programs f . . .
. or further service invocation.
Trigger table processing
Trigger 1-0 - A. OSA/Parlay Application Server Triggering
Trigger 2 - 1 esume .
Trigger 3-0 basic call The OSA/Parlay gateway contains a humber of net-
processing work adapters, allowing the gateway to be connected

to IMS entities as well as PSTN equipment, as shown
in figure[1. The OSA/Parlay SCF behaves like an IN
Service Control Point, controlling the resources of the
switches based on the service logic in the AS.

titioned according to the number of detection points " the case of a circuit switched application, the

within the Basic Call State Model. The trigger table O©SA/Parlay application requests the setting of a trigger

in addition to the detection points, contains criteri@Cint with the Call Control Manager object within the
OSA/Parlay SCF. The OSA/Parlay SCS logic then arms

for each point, indicating the conditions which are : ) _ _ .
necessary for a notification to be issued to the servid8€ required trigger or event detection points within the

layer, and how to process the trigger once activated.SW'tCh' The OSA/Parlay SCS receives the detection

When a detection point is triggered, the routing Opoint notificati.ons from the undgrlying CS network
the notification is queried to ensure the correct servi¢h€n appropriate and presents it to the Call Control
logic program receives control. During call processind”1anager, which creates an appropriate call leg object
the SSP steps through the BCSM and checks ealh 'éPresent the incoming trigger. The application is
detection point. If an active trigger is detected then thgotified and the required logic is executed.
call execution is suspended and control is passed to the2€iNg able to provide service logic for both the
appropriate service logic program within the servicdS and IN domain simultaneously ensures that the
control point (SCP), as in figufg 2 [6]. OSA{ParIgy gateway is able to best support services in

The SCP service logic analyses the information ﬁ’” migration scenarios.
receives from the SSP and resolves how to continue
processing the call. This decision is sent back to the IV. SIP SERVICE TRIGGERING
SCP, and could result in a change in the state of theIMS triggers services in a similar fashion to CS
call. IN call processing is not limited to simple requeshetworks, the initial information string is analysed,
response type transactions, but can also include ottmmpared to the trigger table, and if appropriate the
entities for extended durations, for example the switchpplication server is notified. The IMS elements can be
may be prompted to connect the caller to an Interactivdivided into multiple planes as shown in figlije 1, where
Voice Response unit for additional digit collection, oiit is clear that IMS is a call/session signalling protocol

Fig. 2. Detection of IN service calls in the switch [6, pg. 65]



network, and as such does not have any advanced

service intelligence without the application servers. rcnme 4 ® oo s
However service activation is more flexible in IMS as
each user has a individual profile that is analysed to oraete e,

Initiating

Orig. Attempt_Autorised

2. Collect_Info

determine the unique service requirements of the user.

For the case of IMS service triggering, all the
required OSA/Paraly trigger detection points are stored
in the HSS as service information data, which is loaded
into the S-CSCF as user specific initial filter criteria
upon user registration. Service-triggering information
is presented in the form of initial filter criteria [3]. Ini-
tial filter criteria have trigger points, as well as service
point triggers. The filtering in the S-CSCF is based
on the initial request messages such as REGISTER,
INVITE, SUBSCRIBE, and MESSAGE [7].

The users’ initial filter criteria are downloaded to
the appropriate S-CSCF, either on user registration for
an event, or on initiating a call. The S-CSCF then i [9Jopscomet
passes relevant messages to the OSA/Parlay SCF which [[10_] o_pvandon
updates or creates the required state information for the

call leg object, and triggers application logic. 6

V. OSA/PARLAY-CS MAPPING
. - . Fig. 3. CS1 Originating BCSM and OSA/Parlay MPCC Originat-
We consider IN capability set 1 (CS1), as thisng cail Leg Mapping

demonstrates the principle of operation, which can be

extended for more complex call models. Mapping from TABLE |

the CS1 BCSM to the OSA/Parlay MPCC Call Leg ORIGINATING DETECTION POINTS AND OSA/PARLAY MPCC

object state transition is performed considering the state NOTIFICATION MAPPING

entry and exit events. Not all notifications received jsappmultiPartyCallControl- Orig~

from the CS network correspond to a transition. OSA/- Manager.reportNotification- Attempt Authorised

Parlay has defined a limited set of notifications from the (Criginating Call Attempt Authorised)

MPCC Manager to the corresponding Call Leg objectss.Lﬁ:ﬁg&‘ﬁ'::;fg:ty,\foat!'figggﬁf Collectedinfo
Both the CS1 call state model and the OSA/Parlay (addressCollected)

Multiparty Call Control call state model have half| IpAppMultiPartyCallControl- Analysedinfo

call models, separating the originating and terminatingr"ﬁr(‘jage;epor’\'g;'f'cat'0”'

. . ressAnaylse

cases. Mr_amy of the CS1 de_tgctlc_)n points corresporjg pAppMUTtiPartyCallContror O ARSWer

closely with OSA/Parlay notifications. The call staté manager.reportNotification(Answer)

mapping for the originating basic call state model IpAppMultiPartyCallControl- O_Mid _Call

is shown in figurg 3. Note that the OSA/Parlay cal| Manager.reportNotification-

state model has been simplified for the sake of clarit ((Redirected)

Active

tm 4 |Route_Select Failure

—»{ 5 |0 Called_Party Busy

6 O_No_Answer

Releasing

A 4

6. O_Exception

. . Y IpAppMultiPartyCallControl- Route SelectFailure
and does not show all the possible transitions. Wemanager.reportNotification- O_Called Party.Busy
demonstrate that the CS1 call state model detectior(OriginatingRelease) O_No.Answer
points can be mapped as shown in tdble I. O.Disconnect

. . . . | O_Abandon
The call state mapping for the terminating basic cal
state model mapping is shown in figuré 4, again a TABLE I
simplified state model is shown. CS1 BCSM detectionrermINATING DETECTION POINTS AND OSA/PARLAY MPCC
points can be mapped as proposed in tahle Il. NOTIFICATION MAPPING

From sectior Il and1V it is clear that there has to

; : L1 IPAppMultiPartyCallControl- Term.-
be a mapping frpm the underlying network state m.OdE'IManager.reportNotification- AttemptAuthorised
to a corresponding OSA/Parlay MPCC Call Leg object. (rerminatingCall Attempt Authorised)
IpAppMultiPartyCallControl- T_Answer
V1. OSA/PARLAY-SIP MAPPING Manager.reportNotification(Answer)
. IpAppMultiPartyCallControl- T_Called Party Busy
SIP DlalogS are used to model the state of Sl3Manager_reportNotification- T_No_Answer

calls, in particular the INVITE initiated dialog. In an | (TerminatingRelease) T_Disconnect
Internet Draft by Rosenbergt al. [8] a dialog finite T_Abandon
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nating Call Leg Mapping
Idle
H H - t . t
state machine is presented that combines the state for : I demietie)
both the case of the originating UAC and terminating

UAS. This dialog models state from the initial INVITE
message through to the disconnecting BYE message.
We assume that all provisional responses have a tag for
dialog identification. Thé’roceeding state can then

Initiating

Analysing

Trying

be ignored, and any provisional 1xx response causes a ¥

transition to theEarly state, as shown in figufg 5.

A mapping is required between the SIP state ma-
chine and the OSA/Parlay state machine if OSA/Parlay
is to provide services as well as service interworking
between the IMS network and the CS network. Thus

Active

Confirmed

Active
(terminating)

we propose a mapping as shown in figure 6. The MPCC v v v
originating statesnitiating andAnalysing cor- E Rl Terminated Releasing
. . . (terminating)
respond to the SIP dialog staferying , since an
INVITE message causes a transitionTioying , and é é é
similarly CreateAndRouteCallLeg() originates a call MPCC MPCC
. e SIP INVITE L
leg. TheEarly and Confirmed states correspond Originating Dialog FSM Terminating
Call Leg Call Leg

to the MPCC Call LedActive state, as a provisional

SIP response corresponds to a OSA/Parlay Addresg 6 sip INVITE Dialog FSM and OSA/Parlay MPCC Mapping

Analysed or Answer notification. The mapped states
do not overlap and clear boundaries are preserved in
the mapping as recommended by Vermeirial. [9].




VIl. CS-IMS INTERWORKING EXAMPLE there is a logical terminating user agent for the INVITE
message, which is set to tHeying state. A call leg

The following examples show how InterWorkmgobject is created to represent the call in the OSA/Parlay

between a circuit switched and IMS network can b% : ! . L
performed with the supervision of the OSA/Parla CTFhear;d Ilti?:afi?r:ei 'Simslgf(etjcg\;z a’maz d(ljri]tiggzlriall
application server. In these examples both the case'éf . bp s ' o
S o . leg is created, which is set to tHaitialising
a call originating from the circuit switched and IMS )
domain are examined. Whilst not all messages a?‘éate' The call leg is requested to route the call to the
. ' . gecified destination, and the call leg state changes to

shown, the alignment of the corresponding state mode . . :
N : . nalysing . The OSA/Parlay SCS is required to act
is highlighted with respect to the proposed mappings. . e .

In the following examples the OSA/Parla atewaas a local user agent, proxying the modified received
: . 9 P . y 9 NVITE message to the destination. The originating
is broken into a number of elements: the SIP Server an

IN CCF/SSF to enable translation between IN ISU%Si;;gfontthséatﬁéscse;g yll\r/\I%C,Fatr: gngztézl\:LLESIP
and IMS SIP; the Service Capability Server logic t '

: : : L INVITE into an IAM, and once the circuit switched
deal with detection point processing; the MPCC mam-arty answers, a 200 OK message is returned. This

ager and associated call leg objects for the mum_parr)ésults in the SIP call state in the originating user agent

servi.ce ¢ apabi_lity feat_u re; af‘d. lastly the OSA/ParIaYO transition toConfirmed . The OSA/Parlay call leg
Application logic contained within the OSA/Parlay AS'object is informed and enters thictive  state. as

In the first example a call is made by a circuit

switched subscriber towards a subscriber in an "V'gvevztgﬁga@a{rjhzniﬂﬁﬁnO?rlféIgfc%mgf %f(:gseamerzc;lgm
network, as shown in figurE] 7. The circuit switche party 9. 9

originating Initial Address Message (IAM) is for- o the IMS subscriber and after the acknowledge voice

warded to the OSA gateway, which determines that caommumcanon can take place via the IM-MGW.

trigger has been set and notifies the SCS logic, the

SCS logic processes the notification and informs the VIIl. CONCLUSION

call manager object in the MPCC service capability

function. It is assumed that triggering is done from We have examined the role of the OSA/Parlay ap-
the home network, ie there is an INAP connectioflication server in the IMS network, supporting the
to the OSA/Parlay gateway. A new call leg object igransition from a circuit switched IN network to IMS.
created to represent the originating leg, and its staldie Parlay AS is shown to be able to support services
is set toActive , as corresponding to the mapping inn both the IN domain as well as the IMS domain.
figure[3. The application is notified and creates a caWve have shown a mapping is required between the
leg object for the terminating party with the requiredN BCSM, the Parlay AS and the IMS SIP state
information, the state set tActive . Call processing model, and provided mappings between the models.
for the originating call leg is resumed, resulting in €ur proposed mappings preserve state boundaries, and
Continue  INAP message to the switch, resumingdo not overlap, ensuring that ambiguous states do not
basic call processing. The IAM is sent to the medi@ccur. Examples of CS originated and IMS originated
gateway control function which translates it into arfalls are given to show the role of the OSA/Parlay AS
INVITE, creating a dialog in th@rying state. Once in the interworking of the call models.

a provisional ringing response is received, Haly

state is entered, and an address complete message
is returned to the exchange switch, resulting in the
terminating BCSM _gomg t_o th& Alerting state. A 1] The Parlay Group and AePONA Limited. The Parlay Group.
200 OK message is received by the MGCF when the Technical report, IMS and Parlay: Finding the optimum strat-
call is answered and the terminating half of the BCSM egy for real-world deployments, January 2005.

ransitions to theT_Activ fter r rtina th [2] J. Zuidweg. Next Generation Intelligent NetworksArtech
transitions to thel Active  state, aiter reporting the House, Massachusetts, USA, first edition, 2002.

t_.answer detection point and alerting the appllcatlon.[3] M. Poikselka, G. Mayer, H. Khartabil, and A. Nierihe IMS:

In the second example a call is made from the IMS |P Multimedia Concepts and Services in the Mobile Domain
network to a circuit switched subscriber, as shown ia : f/oflln éViliy and icysé MaSS_aCAhusetts, UI?\IA, 2004. e
: . K. Gurpani an . Rastogl. Accessin services rrom
flgqre@. An ”\.I\./ITE request sent f.ro.m th.e IMS Sl.Jb- networks, August 2001. IQIJ\ITERNET-SRAFT draft-gurbani-
scriber is identified by the S-CSCEF initial filter require- iptel-sip-to-in-05.xt.
ments as requiring OSA/Parlay application processing] J. Dobrowolski, M. Grech, S. Qutub, M. Unmehopa, and K. Ve-
The S-CSCF proxies the INVITE to the OSA/Parlay muri. Call Model For IP Telephony, June 1999. INTERNET

SCS using the ISC interface. In our example thf@ DRAFT draft-dobrowolski-call-model-00.txt.
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