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Abstract: Session Initiation Protocol (SP) is used for multimedia control in next
generation networks. The paper presents a research on implementing non call-
related user interactions in SP-based networks. The SIP is considered as a
mediator between user interactions in packet networks and third party applications.
A mapping between messages of protocols used for delivery of short messages in
packet networks, SP messages and methods of User Interaction Open Service
Access open interfaces is suggested. Different scenarios for handling SIP user
interaction sessions are examined.
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[. Introduction

Next Generation Networks (NGN) will employ IP technology for transport of voice,
data, and multimedia. The telephony, mobile, and data networks of today will not
disappear in this setting, but will be seen more as access networks that plug into the
IP core network. Of course, this requires some kind of adaptation, for example
gateways or inter-working units. IP is likely to be an integrating technology on
network level. The control protocol used for establishing multimedia session is
supposed to be Session Initiation protocol (SIP) [6].

One of the main features of NGN is considered to be the third party
application control. External applications accesses network functions through
application programming interfaces via secure framework. Many services will
derive an added value from combining different network functions. Among the
technologies that provide open access to network functions is Open Service Access
(OSA). The OSA defines UMTS service architecture that enables application
developers to make use of network functionality through open standardized
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interfaces, i.e. the OSA API's. The OSA API's dlow for 3rd party applications
access to call control, data session control, mobility, user interaction [1], charging
and other network functions. Recommendations for implementing OSA define
mapping of OSA interfaces onto network protocols. User Interaction APl to Short
Message Service (SMS) mapping [2] is among the mappings currently defined for
OSA interfaces.
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Fig. 1. Open access to network functions

The User Interaction interface is used by applications to interact with end
users. The API supports call and non-call related User Interaction. In mapping the
User Interaction interface to SMS call flows, only non-call related User Interaction
isapplicable.

Two alternatives may be used in cellular networks to provide SMS service:

e Mobile Application Part (MAP) signaling for interactions between
SMS-G/IWM SC and mobile station and

e CAMEL Application Protocol (CAP) signaling for interactions between
gsmSCF and gsmSSF.

The SIP protocol is developed to set up, modify and terminate sessions, but it
also may be used in applications that have little or nothing to do with telephony
such as instant messaging. Still, there is no mapping of SIP messaging functionality
onto OSA User Interaction API.

The paper presents a view of how the SIP protocol can be used as an
integrating protocol for provisioning non-call related user interaction service in
cellular networks and OSA applications. Firstly in the paper we present a possible
architecture for integrating non-call related user interactions in SIP environment.
Then we investigate aternatives for handling SIP user interaction sessions. A
mapping between MAP/CAP messages, SIP messages and OSA User Interaction
API’s methods is given. As an illustration, an example of 3rd party user interaction
control is presented.



I1. Integration of non-call related user interactions
in SIP environment

This section describes how SIP protocol can be used to provide the generic user
interaction service through open interfaces to mobile end users.

A. Instant messaging

Instant Messaging (IM), when SIP is as transport protocol, uses the MESSAGE
request [5]. The parties engaged in an IM “conversation” exchange short messages
in amost real-time. The participants do not establish a dialog by themselves, but the
MESSAGE request might be sent within or outside a dialog. The message body as a
MIME attachment carries the actual message content. The support of “text/plain”
format is mandatory for user agents supporting MESSAGE request and optionally
they might support other format as “text/html” or another. The delivery of
MESSAGE reguest to the final destination normally is indicated by receiving a
“200 OK” response. However, the message body of the “200 OK” response is not
the one that contains the IM response, but a separate MESSAGE request is used. A
“202 Accepted” response is indicating to the sending user agent that an
intermediary hop is about to forward the message hopefully to the final one. Still,
neither response is a confirmation that the message is shown to the end-user.

B. Inter-working between MAP/CAP and SIP

An inter-working unit, let cal it Signaling Gateway (SG), is needed to handle
MAP/ICAP signaling and SIP signaling in case of interaction between cellular
network and SIP network. The SG embodies MAP/CAP entity which provides
MAP/CAP interface and SIP entity which provides SIP interface, as it is shown in
Fig 2. The SG receives MAP/CAP messages, trandates them to SIP messages and
sends them to the next hop. Likewise, on receiving SIP messages, the SG trandlates
them to the corresponding MAP/CAP messages. The mapping between MAP/CAP
signaling and SIP signaling in the context of user interaction is shown in Table 1.

MAPICAPr —=———— —————~ SIP
signaling | \\apicAP||  sip |1 signaling

<—DA|  entity entity :<::>

|

S
GsM,GPRs,  SG  gp network
UMTS

Fig. 22 MAP/CAP — SIP signaling gateway

The MAP entity may be SMS-G/IWMSC, and the CAP entity is gsmSCF. For
triggering services as a result of messaging events, the MAP/CAP entity in the SG
starts the CAMEL call-unrelated state machine for SMS. For mobile originating
SMS, the MO SMS state model describes the actions in MSC and SGSN. For
mobile terminating SMS, the MT SMS state model is used to describe the actions
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and states in the nodes [3]. Trigger detection points in the state models are defined
to invoke service control.
Table 1. Mapping between OSA Ul API methods, SIP messages and MAP/CAP messages

Original method/m e Trandated original Trandlated translated
g es52g method/message method/message
Direction name Direction name Direction name
IApplication— ISCS-SIP—
SCSSP createUl SIP-gsmSCF SIP-gsmSCF —gsmSSF
Application— |y ;c;sss'\lﬂ? SIP-SMS-G/IWMSC —
SCS-SIP GIWMSC MSC/HLR
fgtApplication— |enableUl SCS-SIP— MAP AnyTime
SCs-SIP Notification Sip-gsmscE [PVBSCRIBESIP-gSmSCFHHLR ) ificaion
IApplication—  (disnableUl SCS-SIP— MAP AnyTime
SCSSIP Notification SiP-gsmscr [ PUBSCRIBESIP-gMSCFOHLR ) ifi carion
gSMSSF— - SIP-gsmSCF— .. |userInteraction
SIP-gsmSCF initiaA DPSM S ScsSp NOTIFY SCS-SIP — Application EventNotify
gsmSSF— Dialog Abort SIP-gsmSCF— . .. |userlnteraction
SIP-gsmSCE  [(if appropriate)  |SCS-SIP SCS-SIP — Application |n g
MSC/HLR— . SIP-SMS- .
SIP-SMS- Dialog Abort G/IWMSC — SCS-SIP > Application W21 nteraction
GI/WMSC (if appropriate) SCs.SIp IAborted
user|nteraction
gsmSSF— SIP-gsmSCF— _— e
g SCS-SIP — Application [Notification
SIP-gsmSCF SCS-SIP Interrupted
MSC/HLR— SIP-SMS- userlnteraction
SIP-SMS- G/IWMSC — SCS-SIP — Application [Notification
G/IWMSC SCS-SIP Interrupted
user|nteraction
S e agemSCr SCS-SIP > Application [Notification
9 Continued
MSC/HLR— SIP-SMS- user|nteraction
SIP-SMS- G/IWMSC —» SCS-SIP — Application [Notification
G/IWMSC SCS-SIP Continued
gsmSSF—SIP- |Dialog Abort SIP-gsmSCF— ... |userlnteraction
gsmSCF (if appropriate) ISCS-SIP SCS-SIP — Application FaultDetected
MSC/HLR— ) SIP-SMS- )
SIP-SMS- %'fa' %9 rﬁb‘r’ir‘; o  [GIWMSC SCS-SIP - Application Eﬁ'gg;“e‘;”
G/IWMSC appron SCs-SIP
MAP
SendRouting
SIP-SMS-GM SC —»HLR|InfoForSMreq
IApplication— SCS-SIP— HLR— SIP-SMS-GMSCMAP
SCS-SIP sendinfoReq SiP-sMs-GMsc MESSAGE Igp smsGmsc > [SendRouting
MSC I nfoForSM Conf
MAP MTForward
ShortM essage
RequestReport
SMS Event
(if appropriate)
SIP-gsmSCF— gsmSSF [FurnishCharging
IApplication— SCS-SIP— SIP-gsmSCF— gsmSSF InfoSMS
SCS-SIP sendinfoReq Sip-gsmscF MESSACGE |g1p_gemsCF-—» gsmssF |(if appropriate)
SIP-gsmSCF— gsmSSF [ConnectSMS
(if appropriate)
ContinueSMS
(if appropriate)
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Table 1. Mapping between OSA Ul APl methods, SIP messages and MAP/CAP messages (continue)

Original method/m e Trandated original Translated translated
g o529 method/message method/message
MSC— MAP MTForward  [SIP-SMS-GMSC —
SIP-SMS-GM SCISM Conf N 2XX SCS-SIP — Application [sendInfoRes
gSMSSF— SIP-gsmSCF—  [2xx L
SIP-gsmSCF EventReport SMS Scs.sip SCS-SIP — Application [sendInfoRes
MAP SendRouting .
MSC/HLR—  |InfoForSM Conf iPSCS:I\S/Iér”C:SM SC 4XX
SIP-SMS- (error) BXX SCS-SIP — Application (sendInfoErr
SIP-SMS-GMSC
GMSC MAP MTForward CSSp 6XX
SM Conf (error) ~
gsmMSSF— EventReport SIP-gsmSCF— —
SIP-gsmSCE |SMS Scs.sip 4xX, 5xx, 6xXISCS-SIP — Application [sendinfoErr
gsmSSF— TCAP ReturnError  |SIP-gsmSCF— I
SIP-gsmSCF  ((if appropriate) scs.sIp 4xx, 5xx, 6xx|SCS-SIP — Application {sendinfoErr
MAP
SIP-SMS-G/IWMSC  |SendRouting
—~HLR InfoForSMreq
Application—  [sendinfoAnd o HLR—> SIP-SMS- MAP
SCS-SIP CollectReq /IWMSC MESSAGE |5/ ,wmsc SendRouting
SIP-SMS-G/IWMSC  |InfoFor SMConf
—>MSC MAP MTForward
Short Message
RequestReportSM
S Event
. (if appropriate)
IApplication—  (sendinfoAnd SCS-SIP— 2: Egigi :g$§ FurnishCharging
SCS-SIP CollectReq Sip-gsmscF [MESSAGE o 9 o 9 oo [nfosMS
P-gsmSCF —gsmSSF it anpropriate)
ConnectSMS
(if appropriate)
MSC— SIP-SMS-
SIP-SMS- g{gﬁ,&" OFOZ"’""'d' IWMSC — MESSAGE |55 gip 5 Application fg‘fg‘?&gd
IWMSC = scs-siP
EventReportSMS
gSMSSF— (if . SIP-gsmSCF— .. |sendinfoAnd
appropriate) MESSAGE [SCS-SIP — Application
SIP-gsmSCF Initia DPSMS SCS-SIP Collect Res
MAP SendRouting
SIP-SMS-GMSC
MSC/HLR > 'r;‘fOForSM confemol, scsgp XX e SP o Anglication EdINfOAN
SIP-SMS-GMSC| SIP-SMS-GMSC —ARp Collect Err
MAP MTForward CSSP 6XX
SM Conf (error) ~
gSMSSF— SIP-gsmSCF— . . IsendinfoAnd
SIP-gsmSCF EventReportSMS sCs.sip 4xX, 5XX, 6XXISCS-SIP — Application Collect Err
gSMSSF— ITCAP Return Error  [SIP-gsmSCF— . . IsendInfoAnd
SIP-gsmSCF (if appropriate) ISCS-SIP XX, Sxx, Bx(SCS-SIP — Application Collect Err

In case of sending a SIP message to another SIP entity, the SIP entity is
involved in non-INVITE client transaction. In case of receiving a SIP message from
another SIP entity, the SIP entity isinvolved in non-INVITE server transaction [6].

C. SIPenabled OSA service capability server
OSA names the existing network functions which are accessible for 3rd party
applications through APl Service Capability Servers (SCS). The SCS which is
accessible for multimedia session establishment in |P-based networks, supports SIP
asacontrol protocol.
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The SIP enabled OSA SCS supporting User interaction API incorporates a SIP
entity handling SIP signaling and an OSA entity which is responsible for the dialog
with the OSA application, as it is shown in Fig. 3. The mapping between SIP
messages and methods of Generic User Interaction Service Interface is shown in
Table 1. The OSA SCS supports an application view on the User Interaction object

[1].

Application server

Generic User
Interaction API I
SIP messages
after OSA
control

SIP network

Fig. 3. OSA SCS supporting SIP signaling

Service point triggers [4] are those points in the SIP signaling on which filter
criteria can be set. Filter criteriain the SIP entity triggers one or more service points
triggers in order to send the related request to specific application server. The set of
filter criteriais stored in service profile for given user. On reception a MESSAGE
request, the SIP entity in the OSA SCS checks if the filter criteria are met and if so,
forwards the request to the OSA entity in the OSA SCS. The OSA entity in the
OSA SCSisresponsible for the OSA dialog with the application.

[11. Handling SIP user interaction sessions

The template of handling IP-media sessions defined in [4] can be applied to
handling SIP user interaction sessions. The OSA SCS can utilize five basic modes
of processing SIP MESSAGE reguests. Applications can be built using
combinations of these five modes of operation between the SG and OSA SCS. The
OSA SCS can change from one mode of operation to another during the lifetime of
user interaction the application is managing.

A. OSA SCS as user agent server or redirect server

In this mode, the application has preliminary subscribed for events concerning
incoming short messages. When a mobile subscriber sends a short message to the
application, the SIP entity in the SG acts as user agent client and creates a
MESSAGE request which is sent towards the OSA SCS as shown in Fig. 4. The SIP
entity in the OSA SCS acts as a user agent server or redirect server. The OSA entity
in the OSA SCS invokes 'userinteractionEventNotify' method to notify the
application about the incoming short message.
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Fig. 4. OSA SCS acting as user agent server or redirect server
B. OSA SCS acting as user agent client

In this mode of operation, the application can send a short message to a mobile
subscriber. It invokes “sendinfoReq” method of the OSA entity in OSA SCS. The
SIP entity in OSA SCS creates MESSAGE request and sends it towards the SIP
entity in the SG as shown in Fig. 5. The CAP/MAP entity in the SG trandates the
MESSAGE request into corresponding MAP/CAP signaling message and starts
mobile terminated SM S transaction (see Table 1).

Application server

@ OSA diaog
SIP dialog MAP/CAP dialog
s = —> @
OSA'SCS SG cadlular

networ k

IP core network '’

Fig. 5. OSA SCS acting as user agent client
C. OSA SCSacting as a SIP proxy

In this mode the application can be involved in forwarding short messages to
another destination, adding or removing SMS destinations and gathering SMS
statistics. As a precondition, the application needs to register its interest in events of
particular short messages. When a short message of interest arrives in the SG, the
SIP entity creates a MESSAGE request which is sent towards the OSA SCS. The
SIP entity in the OSA SCS acts as a SIP proxy as shown in Fig. 6. The OSA entity
in the OSA SCS and invokes ‘userinteractionEvent Notify’ method on the
application. After application logic processing, the OSA entity in the OSA SCS
transfers the control to the SIP entity in the OSA SCS, which in turn can add,
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remove or modify the header contents containing in the MESSAGE request
according to changes requested by the application.

Application server

OSA dialog
MAP/CAP SIP didlog #1 ﬂ
dialog 1alog
—
—> <——
SIP dialog #1
I g

Cellular ‘S

network

I P core network

Fig. 6. OSA SCS acting as a SIP proxy

D. OSA SCSas athird party call control/ B2BUA Mode

If the application performs 3rd party control, the SIP entity in the OSA SCS acts as
a B2BUA. There are severa kinds of 3rd party user interaction control, for
example:

e Routing B2BUA: the SIP entity in the OSA SCS receives a MESSAGE
request from the SIP entity in the SG, terminates it and generates a new MESSAGE
request, which is based on the instructions received from the application.

Application server

OSA diadog
MAP/CAP ﬂ '
dialog SIPdiadog SIPdialog
#1 #2

Fig. 7. OSA SCS performing 3rd party user interaction control acting as arouting B2BUA

In this mode of operation (Fig. 7) the incoming MESSAGE request is proxied
by the SIP entity in the SG to the SIP entity in the OSA-SIP gateway, which then on
behalf of the application, generates a new MESSAGE request for a different SIP
didlog. The MESSAGE request is sent to the SIP proxy in the SG which then
proxies it towards the destination. In this mode the application might be involved in
barring of mobile originating and/or mobile terminating short messages.

e Initiating B2BUA: the SIP entity in the OSA SCS initiates two requests,
which are logically connected together at the application side. This is the scenario
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in which the application sends two correlated short messages to different
destinations.

Application server
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Fig. 8. OSA SCS performing 3rd party user interaction control acting as ainitiating B2BUA

In this mode of operation (Fig. 8) the SIP entity in the OSA SCS initiates two
MESSAGE requests with different SIP dialogs. The application is responsible for
correlating the two dialogs. These requests are proxied through the SIP entity in the
SG which then proxies them towards the destinations. In this mode the SIP entity in
the OSA SCS behaves as a B2BUA for multiple SIP dia ogs.

E. OSA SCS not involved or no longer involved

In this mode the application was either never involved in the SIP session signaling
or has determined to be no longer involved. The incoming MESSAGE request is
proxied by the SIP entity in the SG towards the destination as shown in Fig. 9.

Application server

MAP/CAP
dialog

—

— >

N
H
Cellular
SG
networ
g\‘\}) | P core network

Fig. 9. A MESSAGE request is passed through the OSA SCS without application server involvement

SIP

V. Usecase

Let us consider an example of application which sends greeting messages to mobile
subscribers on special occasion. Fig. 10 shows the corresponding message flow.
First the application requests creation of a new user interaction object and then
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invokes “sendinfoReq” method to send a message. The OSA SCS creates a
MESSAGE reguest and forwards it to the SG. The SG then trandates the SIP
request into appropriate MAP message which starts in turn MAP mobile
terminating SMS transaction for sending the short message to the mobile
subscriber. When the short message is delivered, the MSC servicing the mobile
subscriber confirms message delivery. In the SG the confirmation message is
trandated into “200 OK” response which is transferred to the OSA SCS. On
receiving “200 OK”, the OSA SCS invokes “sendinfoRes” method which informs
the application about the completion of the “sendinfoRes”.

| osascs S SPMAPSG
1 [ . 1
- : 1 :1pul i 1 SIP entit SMS-GMSC
JIpAppLogic IPAPRUL  :lpUIManager | SR SiPentity 1> e Yo SUSEMse LR MSC
createUl() > new()
»
>
sendinfoReq|()
» | forward event’
| MESSAGE
‘forward event’
p| MAP SendRouting
InfoForSMreq
MAP SendRouting
InfoForSM Conf
—
MAP MTForward
ShortMessage
| »
T »
MAP MTForward
‘forward event’ SMConf
200 OK < ]
sendinfoRes) forwardevn’ | (¢ !
< | |[¢&————
h I

Fig. 10. Message sequence diagram for sending SM S from OSA application to mobile subscriber

Fig. 11 shows the mandatory parameters of method “sendinfoReq” and SIP
request MESSAGE. In “sendinfoReq”, the parameter “info” specifies the greeting
to send to the mobile subscriber, and a part of “variablelnfo” contains the
destination address (the MSISDN number). In MESSAGE, the destination address
isin aform of telephone URL, and the greeting isin the MESSA GE body.

Application
server OSA SCSs
sendinfoReq|() MESSAGE
——> —
user|nteractionSessionl D, To: te.l ephone URL
info, From: application URL
variablelnfo, Cdl-ID
repeat!ndicator, CSeq
responseRequested \'\;IiZX-Forwards

Fig. 11. OSA method sendinfoReq translated in SIP MESSA GE request
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In the MAP “MTForwardShortMessage” message, the destination addressisin
the form of the mobile subscriber IMSI, while the greeting itself is encoded in
“ShortMessage PDU” message.

V.Conclusion

The paper suggests a possible architecture for handling user interaction sessions
over SIP network. A mapping between MAP/CAP signaling and SIP signaling in
the context of non-call related user interaction is suggested. The OSA User
Interaction APl methods are mapped onto SIP messages. Different modes of
operation between SIP entities in the MAP/CAP-SIP signaling gateway and OSA
SCS are investigated.

The OSA User Interaction interface provides also call-related functions to send
information to or gather information from the user involved in cal. An
announcement could be played to the subscriber involved in two-party call by
setting up a SIP call session to an IP host representing a media server.

The biggest driver for SIP on the Internet is not only call control but also its
extensions for provisioning functions that are call-unrelated. SIP alows integration
of al types of communications and in combination with Open Service Access may
be used to provide customized applications tailored to user preferences.

References

1. 3GPP TS 29.198-5 “Open Service Access (OSA); Application Programming Interface (API);
Part 5: User Interaction Service Capability Feature (SCF)”. V. 6.3.1, 2004.

2. 3GPP TS 29.998-05-04 “Open Service Access (OSA); Application Programming Interface (API)
Mapping for OSA; Part 5. User Interaction Service Mapping; Subpart 4. APl to SMS
Mapping”. V. 7.0.0, 2007.

3. 3GPP TS 23.078 “Customized Application for Mobile Network Enhanced Logic (CAMEL)
Phase 4; Stage 2”. V. 7.9.0, 2007.

4. 3GPP TR 29.198-04-05 “Open Service Access (OSA); Mapping for Open Service Access, Part 4:
Call Control Service mapping; Subpart 4: Multiparty Call Control 1SC. V. 7.0.0, 2007.

5. Campbell,B.,JRosenberg, H.Schulzrinne CCHuitema D.Gurl e RFC 3428
“Session Initiation Protocol (SIP) Extension for Instant Messaging”. 2002.

6. Rosenberg,J,H.Schulzrinne G.Camarillo,A.Johnston,J Peterson,
R.Sparks,M.Handley,E.School er. RFC 3261 “SIP: Session Initiation Protocol”.
2002.

26



