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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI membersand non-members, and can be found in
SR 000 314: “ Intellectual Property Rights (IPRs); Essential, or potentially Essential, |PRs notified to ETS in respect of
ETS standards’ , whichis available free of charge from the ETSI Secretariat. Latest updates are available onthe ETSI
Web server (http://www.etsi.org/ipr)

Pursuant to the ETSI IPR Policy, no investigation, including | PR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in SR 000 314 (or the updates on the ETSI Web server)
which are, or may be, or may become, essential to the present document.

Foreword

This Technical Specification (TS) has been produced by ETSI Project Telecommunications and I nternet Protocol
Harmonization Over Networks (TIPHON).

1 Scope

The present document defines the network architecture and the reference configurations that are necessary for:

?? the delivery of telephone calls which originate in an Internet Protocol (1P) network and are delivered to Switched
Circuit Networks (SCN);

?? the delivery of telephone calls which originate in SCNs and are delivered in an | P network;

?? the delivery of telephone calls which originate in SCNs, routed through a | P network and finally delivered to an
SCN; and

?? the delivery of telephone calls which originate and terminate in | P networks. Such calls may be routed using an
SCN.

These four scenarios are part of TIPHON Release 3.

The architecture includes provision of information and facilities which areincidental to the delivery of telephone calls
described above.

The present document builds upon the concepts embodied in the TIPHON Phase || Network Architecture and Reference
Configurations [5] by considering the additional scenarios and the expansion of the IP network into amore appropriate
network model. Annex B shows the relationship with the previous architecture.

The present document is applicabl e to equipment performing the roles of terminal, and Gateway, and also to entities
within the IP network that are necessary to support the four scenarios of TIPHON Release 3. Where the text indicates the
status of arequirement (i.e. as strict command or prohibition, as authorisations leaving freedom, or as a capability or
possibility), this may modify the nature of arequirement within areferenced standard used to provide the capability.

2 References

The following documents contain provisions which, through reference in thistext, constitute provisions of the present
document.

?? References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.
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?? For aspecific reference, subsequent revisions do not apply.

?? For anon-specific reference, the latest version applies.

?? A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same

number.

| ITU-T Recommendation E.164 (1997): “The international public telecommunications numbering
plan”.

(2] ETS 300189

3] ISO/EC 11571

4 TR101 300 “Description of Technical IssuesV2.1.1".

[9] TS101 313 v0.4.2 “Network architecture and reference configurations; Phase I1: Scenario 1 +
Scenario 2”.

[6] WG1 deliverable on requirements

[7] DTS/TIPHON-05009

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:

administrative domain

Gateway

Infor mation flow

Inter connection function

Interface

I nterworking function
I P network

| P Telephony

Protocol

Reference point
Service provider network

Switched Circuit Network
(SCN)

anetwork controlled by asingle operator.

an endpoint on a network wich providesfor real time, two way communication between an IP
based network and an Switched Circuit Network (SCN).

Defines acomplete set of logical information exchanged between two functional entities.

afunctional entity connecting two networks having differing administrative policy such as
Quality of Service (QoS) or addressing policy but employing the same signalling protocol, and
transport technology, at the point of interconnect.

acommon boundary between two communicating entities. One or more protocols may be
implemented across an interface

afunction connecting two networks of different signalling and or transport technol ogy
amanaged transport network supporting IP

This phraseis used as a shorthand to describe any telephony related service that is supported
onlP.

NOTE: Such services may also be supported by other technologies.

aset of rules and formats which govern exchange of information across an interface between
two functional entities for purposes of information transfer

aconceptual point at the conjunction of two non overlapping functions.
anetwork controlled by a Service Provider which offers service to other persons

atelecommunications network, e.g. Public Switched Telephone Network (PSTN), Integrated
Services Digital Network (ISDN), and General System for Mobile communications (GSM), that
uses circuit-switched technol ogies for the support of voice calls. The SCN may be a public
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Telephonecall:

Terminal:

network or a private network

atwo-way speech communication between two users by means of terminals connected via
network infrastructure.

an endpoint other than a gateway or a multipoint control unit.

TIPHON compliant system  asystem that complies with the mandatory requirements identified in the TIPHON requirements

Ticket

documents together with compliance to the parts of the TIPHON specifications in which these
requirements are embodied.

aticket is obtained through the registration session, when used in acall it provides the
terminal/user with ameansto show avalid registration exists.

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

BC
BICC
CcC
DTMF
FG

IN

IP
IPTN
IWF
MC
MSC
NFG
OGFG
OTFG
PCM
PSTN
QoS
SC
SCN
SCNIWF
SDL
SIP
SSP
TGFG
TTFG

Bearer Control

Bearer Independent Call Control

Call Control

Dual Tone Multi Frequency

Functional Grouping

Intelligent Network

Internet Protocol

IP Telephony Network

InterWorking Function

Media Control

M essage Sequence Charts

Network Functional Grouping

Originating Gateway Functional Grouping
Originating Terminal Functional Grouping
Pulse Code Modulation

Public Switched Telephony Network
Quiality of Service

Service Control

Switched Circuit Networks

Switched circuit network inter-working function
Specification and Description Language
Session Initiation Protocol

Service Switching Point

Terminating Gateway Functional Grouping
Terminating Terminal Functional Grouping
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4 Introduction

The network architecture and reference configurations contained in the present document are derived from examination
of the capabilities required by [6] for the support of TIPHON ScenariosO, 1, 2, 3and 4 asidentified in[4].

The present document demonstrates how the scenarios given in[4], may be expressed as a set of interconnected
networks with associated Interconnecting Functions. From thismodel, the concepts of functional planes, Functional
Groupings, and functional layers are devel oped.

Where there is arequirement that an information flow needs to be exchanged between physical equipment, areference
point is defined. Where an information flow will only beinternal to pieces of physical equipment, no reference pointis
defined.

Finally Message Sequence Charts (M SC) and Specification and Description Language (SDL) diagrams are presented in
the form of ageneralised model.

5 Networks

TIPHON Scenarios 1, 2, 3 and 4 require interconnection of 1P Telephony Networks (IPTN) and Switched Circuit
Networks (SCN). For the purpose of the model, functionality can be distributed across anumber of networks.

Each network is part of only one administrative domain. When different administrative domains provide all functions
needed to e.g. originate a call, these functions pertain to different networks. Each administrative domain may haveits
own policies on addressing, Quality of Service (QoS), etc.

Each network may further be decomposed into functional groups, as shown in Clause 7.

5.1 Networks involved in registration

Figure 1 shows the network types that may inter-operate during the registration of a user.

Serving Intermediate Home
IPTN IPTN IPTN

Figurel. TIPHON generic network registration model.

The Home IPTN isthe principle place where the user information is stored. The Home IPTN provides the functions
required for registration and for subscriber related operations.

The Serving IPTN provides the function required to register the user and to forward the registration towards the Home
IPTN.

The Intermediate IPTN provides the functions required to connect the Serving IPTN and the Home IPTN during the
registration. The intermediate IPTN is only present when the Serving IPTN and the Home IPTN are not directly
connected.

AnIPTN may act as both the Serving IPTN and the Home IPTN.
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Figure 2 shows the different types of networks that may inter-operate for callsin TIPHON compliant systems. A specific
call may not involve all network types. Each network will include any required interconnecting and interworking

functions.

Home
IPTN
Originating Intermediate Terminating
IPTN IPTN IPTN
Originating Intermediate Terminating
SCN SCN SCN

Figure2: TIPHON generic network call modd.

The Originating IPTN contains a set of functions required for originating calls from an IP terminal device.

The Originating SCN contains a set of functions required for originating callsfrom a SCN terminal device.

The Intermediate IPTN contains a set of functions required for connecting calls between originating and terminating
networks. This network may not be present for some calls but may be present several timesinacall.

The Intermediate SCN contains a set of functions required for connecting calls between originating and terminating
networks. This network may not be present for some calls but may be present several timesin acall.

The Terminating IPTN contains a set of functions required for terminating callsto an | P terminal device.

The Terminating SCN contains a set of functions required for terminating callsto a SCN terminal device.

The Home IPTN contains a set of functions required for subscription-related operations.

AnIPTN may act as any combination of an Originating IPTN, and/or aHome IPTN and/or a Terminating IPTN.

6 Functional Planes

Each of the networksin the TIPHON generic network model may be considered as comprising distinct groupings of
functionality. Within a network, these functions interact to enabl e the policies and business objectives for that network
to be achieved through exercising appropriate control of the resources within that network.

In order to provide a structured analysis of the requirements, the concept of “functional planes” isused. Each functional

plane contains a high level grouping of functionality.

IPTNs can be considered to contain sets of similar functions and it is possible to consider these functions to be grouped
as planes of common functionality. The IPTN can be separated into an IP Transport plane and an | P Telephony

Application plane.
Figure 3identifies the following functional planes:
?? |P Telephony Application;

?? |IP Transport;
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?? SCN;

?? Management.

Figure 3. TIPHON Functional Planes.

The IP Telephony Application plane makes use of capabilities provided by the other functional planes and it contains
functions to support | P telephony.

The IP Transport plane contains the functionality relating to the underlying packet transport and the functionality of
serversin general use. The details of thisfunctional plane are not considered further in the present document.

The SCN plane contains the functionality relating to the SCN. The details of this functional plane are not considered
further in the present document.

The Management plane contains the functionality relating to network management. The details of this functional plane
are not considered further in the present document.

7 Functional groupings

Functionality in the IP Telephony Application plane can be gathered into functional groups.

7.1 Functional groupings involved in registration

Figure 4 shows functional groupings for registration.

Terminal Serving Intermediate Home
Registration Network Network Network

Functional Functional Functional Functional

Grouping Grouping Grouping Grouping

Figure4. Overview of functional groupingsinvolved in registration.

The Terminal Registration Functional Grouping represents the functionality of the registering terminal.

The Serving Network Functional Grouping represents the functions required to enable the user to register and to use
services.

The Intermediate Functional Grouping connects the Serving Network Functional Group to the Home Network Functional
Grouping.

The Home Network Functional Grouping represents functionality relating to the user’ s profile and subscription.
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The Home Network Functiona Grouping and the Serving Network Functional Grouping may reside in the same network
or in different networks.

7.2 Functional groupings involved in a call

Figure 5 shows functional groupingsfor acall.

Originating Terminating
Terminal Terminal
Functional Functional
Grouping Grouping
Network
Functional
Grouping
Originating Terminating
SCN Gateyvay Gateyvay SCN
Functional Functional
Grouping Grouping

Figure5. Overview of functional groupingsinvolved in acall.

The Originating Terminal Functional Grouping represents the functionality of the calling terminal.

The Originating Gateway Functional Grouping represents the functionality of the ingress gateway from an SCN.
The Terminating Terminal Functional Grouping represents the functionality of the called terminal.

The Terminating Gateway Functional Grouping represents the functionality of the egress gateway to an SCN.

The Network Functional Grouping represents all of the functionality of the IP network(s) in support of the call. Figure 5
shows the case where the originating and terminating functional groupings are associated with asingle “network”.
Where the originating and terminating functional groupings are associated with different networks, the Network
Functional Grouping can be separated into an Originating Network Functional Grouping and a Terminating Network
Functional Grouping (seefigure 6)

ETSI



Error! No text of specified style in document. 17 DTS 02003 v0.10.10 (2000-07)

_______________________ -
| |
| |
| |
| |
| o romnas ||
| Functiqnal %’gﬁgzgl Functiqnal |
| Grouping Grouping

|
| |
| |
| |
l_ Network Functional Grouping |
Figure 6. Separation of Network Functional Groupingsinto originating and terminating Network Functional

Groupings.

Figure 6 also includes Interconnecting Functional Groupings that provide functions, e.g. protocol conversions, policy
enforcement, that enables the networks to communicate.

NOTE 1: In someimplementations, there may be no need for an interconnection function between some networks,
but it is necessary to include this functionality to develop a consistent model.

Where there is an intermediate network between the Originating Network Functional Grouping and the Terminating
Network Functional Grouping, the Network Functional Grouping can be further subdivided to include one or more
Intermediate Network Functional Groupings (seefigure 7).

' !
l | Intermediate |
| 1 Network
I Functional [
| | Grouping |
| |
Originating 3 5 | Terminating
|| T ||| e mesomectog | || e
Functional i i Functional
| Grouping | CENI CRLy | Grouping
I
| ! Intermediate Intermediate |
Gat Gati |
| Function;I e Functional T
| Grouping Grouping |
| | |
| L _ _ _ _ _ _ _ Intermediate Network Functional Grouping __ _ __ __ _ _ __ J
I

Figure7. Intermediate Network Functional Grouping.

As infigure 6, Interconnecting Functional Groupings are included to enable the networks to communicate.

Also, figure 7 includes an Intermediate Gateway Functional Grouping that provides communication with SCNs
NOTE 2: thefiguresdo not consider mobility aspects.

These functional groupings may be used to construct the four scenarios as follows:

?? for Scenario 1, the call isfrom an Originating Terminal Functional Grouping to a Terminating Gateway Functional
Grouping ;
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?? for Scenario 2, the call isfrom an Originating Gateway Functional Grouping to a Terminating Terminal Functional
Grouping;

?? for Scenario 3, the cal isfrom an Originating Gateway Functional Grouping to a Terminating Gateway Functional
Grouping ; and

?? for Scenario 4, the call isfrom an Originating Terminal Functional Grouping to a Terminating Terminal Functional
Grouping using apair of Intermediate Gateway Functional Groupings enabling communication viaan SCN.

8 Functional decomposition of the IP Telephony
Application plane

The architecture for the P Telephony Application plane consists of functional entities organised into functional layers.
One functional layer builds upon functionality provided by another functional layer. Together they provide the
telephony application. This grouping is useful for the understanding of the functionality involved but does not imply
any physical implementation. There are information flows between the functional entities. Information flows may be:

?? between functional entitiesin the same functional layer;

?? between afunctional entity in one functional layer and afunctional entity in the next functional layer upwards;
and

?? between afunctional entity in onefunctional layer and afunctional entity in the next functional layer
downwards.

A functional entity may have one or more of these types of information flow.

There are information flows between functional entitiesin the |P Telephony Application plane and the other functional
planes.

Where it can be determined that there is arequirement for a physical interface between entitiesresiding in separate
pieces of physical equipment, areference point will be defined. One reference point may encompass multiple distinctive
information flows.

A standardised protocol will be required to support information flowsin cases where areference point is defined.

8.1 Introduction to the functional layers

The TIPHON functional architecture has 5 functional layers: the service functional layer, the service control functional
layer, the call control functional layer, the bearer control functional layer and the mediafunctional layer.

These functional layers are shown in figure 8. For simplicity only two functions are shown in each functional layer with
all of the possible communication paths within the functional layer and to the adjacent functional layers.
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S —— Service

Service
Control

Call
Control

Bearer
Control

Media
Control

Figure8. Functional layersin the | P Telephony Application plane.

In the subsequent sub-clauses each of the functional layersisintroduced.

8.1.1 The Services functional layer

The Servicesfunctional layer shall support arange of services (e.g. Authentication) provided internally to a service
network or functional grouping, or provided by third parties either locally or remotely via other networks or functional

groupings.

Thisfunctional layer has the following functions.

Service profile function

Provides information required for registration and stores information
received during registration. Provides on request information needed for call
establishment.

User profile function

Holds information about the user

Route function

Provides address/number translation, number length determination and
telephony routing capabilities.

8.1.2 The Service Control functional layer

The Service Control functional layer shall contain functionality that is needed for the calls but may have alife span
longer or shorter than the duration of the call (examples are terminal registration, call routing). The Service Control

functional layer shall provide an interface

to functionsin the Services functional layer that may be provided internally to

aservice network, or provided by third parties either locally or remotely via other networks.

Thisfunctional layer has the following functions.

Service Control (SC) function

Provides support for calls

??  Number portability

?? Called User location

??  Name to Name translation

3

Name to address translation

?? Call access authorisation

Provides a routable user name or address to the called user.

Determines where the called user currently is within the service
provider network.
Converts a user name to a routable user name.

Provides a routable address associated with the user name.

Authorises a call to proceed.

Registration (terminal part) Function

Registers a user at a terminal with a service provider.
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Registration (network part) Function | Accepts registration of a user at a terminal.

8.1.3 The Call Control functional layer

The Call Control functional layer shall maintain acall context. The call context allows the services offered by the Bearer
Control functional layer to provide the connections and capabilities requested by the customer as permitted by the
service provider. In order to achieve this control, the Call Control functional layer may request information from the
Service Control functional layer. The Call Control functional layer sends and receives signalling to users and networks.

Thisfunctional layer has the following functions.

Call Control (CC) Function Maintains the call state and, if present, provides services that change
the call state e.g. call hold, suspend, three way and conferencing.
Communication with peer Call Control functions for the establishment
and release of calls.

Requests services from functions in the Service Control functional
layer.

Request determination of, allocation of, and release of, resources from
Bearer Control functions.

8.1.4 The Bearer Control functional layer

The Bearer Control functional layer manages the logical association between pairs of endpoints. Bearer control shall be
responsible for mapping call topology to individual mediaflows (e.g. connect parties a, b and ¢ together). These flows
may be between any pair of media processing functionsin the mediafunctional layer.

Thislayer has the following functional functions:

Bearer Control (BC) Function Allows or disallows media streaming based on information from call

control
?? Bearer negotiation Negotiates with other Bearer Control functions.
?? Media resource acquisition Communicates with the Media Control function to obtain media

resources for the bearer.

8.1.5 The Media Control functional layer

The Media Control functional layer shall be responsible for the properties of the individual mediaflows. Inthis
functional layer media encoding is determined, Quality of Service (QoS) paths are reserved and firewalls are controlled in
conjunction with the IP Transport plane.

Thisfunctional layer has the following functions.

Media Control (MC) functions Provides IP transport addresses for media reception and
transmission.
?? Circuit Network Media Termination Termination of for example: all lower-functional layer circuit network

hardware and protocols, including the method by which speech is
placed on the wire, e.g. PCM a-law, PCM ?-law, etc.

?? Media Processing Performs signal processing functions such as voice compression,
network echo-cancellation, silence suppression, comfort noise
generation, encryption, codec translation, fax conversion, media
insertion (DTMF, messages) filtering and analogue modem
conversion (for passing analogue modem signals “transparently”
through the packet network).

?? Media Resource Management Allocates internal resources in the media plane

?? Packet Media Termination Termination of all methods involved in putting media over the packet
network. This includes transport protocols and framing.

?? IP transport signalling Reserves QoS paths and controls firewalls in the IP Transport
plane.
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8.2 Examples

This subclause contains some examples describing the entities defined above and their inter-rel ationship.

8.2.1 Bearer

A bearer is instantiated for the purpose of media communication through co-operation of the Media Control functional
layer and the IP Transport plane.

Figure 9 shows how the media control in conjunction with the transport plane provides the call with abearer (mediaand
transport) and that BC control the properties of the bearer.

Call control

Bearer Control

Media Confrol

Transport

| TR |

\ bearer )

Figure9. Bearer Control.

ETSI



Error! No text of specified style in document. 22 DTS 02003 v0.10.10 (2000-07)

8.2.2 End to end example

In figure 10 an exampl e of given of the functions of the functional layers. Note that for simplicity the Services functional
layer is not shown infigure 10.

Originating Terminating
2.Locate Network Network
terminating .7 4. L
network terminating

Terminal

1. Setup voice

and video call
toB

¥

5. Do Eg_(ou want a
voice call from A

/8 Send media to

S_ border entity 4

etup a ea
between AandB

7. Send media
to border
entity 1

3b. _’Setup bearier
betweeh border entL_@ies

/2and3.

Origi natin -
Terminal (A) o ' nating
§ Terminal (B)

Border
entityl

Figure 10. Example of the functional layersand their communication with the | P Transport plane.

NOTE:  Steps3aand 3b may beinitiated in parallel, but the completion of bearer establishment may occur prior to
establishment of the call.

The figure 10 shows two terminals and two networks. Each network hasits own transport network (the clouds at the
bottom). In this example, the user at Originating terminal (A) requests acall to party B. (Note that the functional layers
are also present in the terminals but thisis not shown in the picture.)

The originating network is asked to set up the call. Asaresult of the request for routing, the Call Control functional layer
in the originating network isinstructed to setup the call to the network in which the party B resides. The Call Control
functional layersin both networks co-operate to establish this call, each communicating with its Service Control
functional layer for authentication and call routing.

The media communication is done through bearers. Within each network the Bearer Control functional layer co-operates
with the appropriate terminal to establish the bearer properties. Between the networks the bearer entities communicate
the inter-network bearer properties.
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The Media Control functional layersin each network allocate the appropriate firewalls/edge routers in the | P Transport
plane and establish a QoS channel between them. If amediatranscoding or other media transformation e.g. echo
cancellation is necessary the Media Control functional layer performsit.

8.2.3 Relationship between BC, MC and TR entities

Figure 11 shows how one bearer may be constructed out of multiple concatenated media flows each with its own
transport. One Bearer Control entity communicates with multiple entitiesin the Media Control functional layer. Media
flows through each entity in the Media Control functional layer. For each flow the entitiesin the Media Control
functional layer will allocate transport by communicating with the appropriate transport entities.

CC info flow
BC info flow
4 N
Media flows Media flows Media flows
N Bearer Y.

Figure 11. Reationship between BC, MC and TR entities.

8.3 Definition of reference points

Reference points are identified for those (groups of) information flows that are to be subject of standardisation. The rest
of this section describes the reference points, definesin the |P Telephony Application plane and shows how they can be
combined to provide the Telephony Application over |P Networks.

This section is structured as follows. Sections8.3.1 to 8.3.5 provide the registration and call scenarios. The subsequent
sections describe the reference pointsin more detail.

8.3.1 Registration

Terminal Serving Intermediate Home
Registration FG Network FG Network FG Network FG
Service_| Pl;JsferI %
Profile ofile
SL 5%
Q
8§
Registratiol R1 Registratiol Re Registratiol R2 Registratior] S8

Figure 12. Functionsinvolved during theregistration of a user.
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8.3.2 Scenario 1
Originating

Termina Originating Intermediate Terminating Terminating
[=¢} Network FG Network FG Network FG Gateway FG

Servic Iinﬂ Route Route %’

Profile I:] I:] 8
S S3 3 S3

g

= EI N 2 N

SsC1 SC2 SC2 sc3 5

Q

Q

[
Cl [ Bc] c2 .1 2 J ool C2 I_j

[e ‘] (=3 of ec ] =] g
N1 N2 N2 N2 N3

M1 M2 ] M2 M2 |—:| -

[j(—);H_I L] 3
T1 T2 T2 T2 T3

IP Transport plane

NOTE:  For the simplicity only one Call Control function is showed within each network. However, one network

may include more than one call control function with areference point similar to the C2 reference point.

Figure 13. Reference pointsfor the Scenario 1.

8.3.3 Scenario 2

T — " _— Terminating
Originating Originating Intermediate Terminating "
Gateway FG Network FG Network FG Network FG Terminal FG
User Service EQ
Route Route Route |pr ofile Route Profile 5-
A
S3 S3 3 S2 3 S1
! g
EI T R e =
;“
sc3 sc2 sc2 sc2 sc1 s
e o - o r .
c2 2 c1 :I o
cC cC cC CcC cC
E - Je 2 o | gl L
EC_L (72N IR D SN I g o7 Jecl  © J_BEI o
_ | L1 L | L L g
N3 rNZ N2 N2 N1
[ef—2 facleuz fucfz—fack—uific]
Q
T3 T2 T2 T2 T1

IP Transport plane

NOTE:  For the simplicity only one Call Control function is showed within each network. However, one network

may include more than one call control function with areference point similar to the C2 reference point.

Figure 14. Reference pointsfor the Scenario 2.
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Originating Originating Intermediate Terminating Terminating

Gateway FG Network FG Network FG Network FG Gateway FG
Route Route Route Route Route g
@

S3 3 3 3 3
g
] = [ [ [=] ¢
sc3 sc2 sc2 sc2 sz ©
[e]
2
El
oL Lo
c H_I 1o g
N3 N2 N2 N2 N3
M2 M2 M2 M2
P g MR MR
_ | ’I_FI‘ - 5
T3 T2 T2 T2 T3
IP Transport plane

NOTE:  For thesimplicity only one Call Control function is showed within each network. However, one network

may include more than one call control functionwith areference point similar to the C2 reference point.

Figure 15. Reference pointsfor the Scenario 3.

8.3.5 Scenario 4

Originating P " Intermediate " Terminating
) Originating Intermediate  SCN Terminating ]

TerlinGmaJ Network FG Gateway FG Gaeway FG  Network FG Ter'r:nlenal

Servicel Servicel &,
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3
8
8
2
S
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=
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g
]
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g
[

IP Transport plane

NOTE:  For the simplicity only one Call Control function is showed within each network. However, one network

may include more than one call control function with areference point similar to the C2 reference point.

Figure 16. Reference pointsfor the Scenario 4.
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8.3.6 SC-Service reference points
S1: Information flows at S1 provide the capability to store, retrieve and del ete the registration ticket.

S2: Information flows at S2 provide the capability to get and set propertiesin the User Profile. For the purposes of:
User authentication, User authorisation, Call routing, User preferences, Allowed services and service options.

S3:  Information flows at S3 provide the capability to get call routing information and address translation.

8.3.7 SC-SC reference points

R1: Information flowsat R1 provide the capability required for a user to register with the Serving IPTN. They provide
the capability to convey users D, terminal 1D, terminal capabilities etc.

R2: Information flows at R2 provide the capability so that networks can exchange user registration and information
related to user profile and subscription.

8.3.8 CC-SC reference points

SC1: Information flows at SC1 provide the capability to get aticket on an existing registration session.
SC2: Information flows at SC2 provide the capability to answer queriesto the user profile.

SC3: Information flows at SC3 provide the capability to answer access and routing requests for callsin the context of
Network Functional Groupings. Input information may include called address/name, caller, calling domain. Output
information may include next-hop address, preferences and constraints for the call parameters.

8.3.9 CC/BC-CC/BC reference points

C1: Informationflowsat C1 provide the capahility to establish, modify and terminate both calls and bearers to and
from the terminal.

C2: Information flowsat C2 provide the capability to establish, modify and terminate both calls and bearers between
non-terminal functional groupings.

C3: Information flowsat C3 provide the capability to establish, modify and terminate calls and connections between
non-terminal functional groupings using an SCN.

8.3.10 MC-BC reference points

N1: Information flowsat N1 provide the capability to request, modify and delete media paths for the creation of a
bearer in the context of Terminal Functional Grouping.

N2: Information flows at N2 provide the capability to request, modify and delete media paths for the creation of a
bearer and provides the capability to control an insertion of information (e.g. tones and announcements) into
media flowsin the context of Network Functional Grouping.

N3 Information flows at N3 provide the capability to request, modify and del ete media paths for the creation of a
bearer in the context of Gateway Functional Grouping.

N4: Information flows at N4 provide the capability to request, modify and delete media paths for the creation of a
bearer and provides the capability to control an insertion of information (e.g. tones and announcements) into
media flowsin the context of Intermediate Gateway Functional Grouping.

8.3.11 MC-MC reference points

M1: Information flowsat M1 provide the capability to carry mediaflows between the terminal and the IPN.

M2: Information flows at M2 provide the capability to carry mediaflows over the IPN.
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M3: Information flows at M3 provide the capability to carry mediaflows over the SCN.

8.3.12 TR-MC reference points

T1: Information flowsat T1 provide the capability to permit, modify and inhibit transport capabilities for the terminal,
including Quality of Service, for the creation of amediaflow.

T2: Information flowsat T2 provide the capability to permit, modify and inhibit transport capabilitiesfor the IPTN,
including Quality of Service, for the creation of amediaflow.

T3: Information flows at T3 provide the capability to permit, modify and inhibit transport capabilities for the SCN,
including Quality of Service, for the creation of amediaflow.

9 Basic functional entities information sub-flows

This subclause contains the M essage Sequence Charts (M SC) and definitions for primitives and their parameters for
each reference point.

Annex A contains an overview of functional entities, information flows, the Specification and Description Language
(SDL) and functional entity actions from which the MSC diagrams in this subclause are derived.

9.1 Introduction

There are request, confirmation, reject, report, and indication primitives defined. The Request primitive shall be used to
request afunction. The Confirm primitive shall be used to confirm that the Request has been completed. The Reject
primitive shall be used to reject the requested function. The Report primitives may be used to report events while a
function is acting on a Request. The Indication primitives are used to report unsolicited events.

9.2 Descriptors

Some of the parameters used in the primitives are grouped. This sub-clause describes these groups.

9.2.1 ServiceClass

The ServiceClass represents the TIPHON QoS service class as defined in DT S5009. It may take the following values:
best, high, medium, low.

9.2.2 FlowDescriptor

The FlowDescriptor describes amediaflow and contains information about the codec, terminal delay and a transport
descriptor.

9.2.3 BearerDescriptor

The Bearer Descriptor combines a ServiceClass and alist of FlowDescriptors offering multiple ways to achieve that
ServiceClass.

9.2.4 TransportDescriptor

The TransportDescriptor providesall relevant information for the transport of aflow. It contains the following
information:

?? maximum gross bit rate; the maximum bit rate of the CODEC including packetisation and framing overhead,

?? dday budget; the allowed (remaining) delay for the flow,
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?? packet rate; This parameter gives a hint to the transport to arrange the appropriate number of buffers,

?? packet delay variation; depending on network option either the allowed or achieved variation in the delay (jitter),
?? packet loss; depending on network option either the allowed or achieved loss of packetsin transport,

?? originator transport address, the sending IP address and port, and

?? destination transport address; thereceiving | P address and port.

9.3 Reference point C1

Information flows at C1 provide the capability to establish, modify and terminate both calls and bearers to or from the
terminal. The reference point C1 is placed between aterminal and network functional groupings.

9.3.1 Primitives for Reference point C1

The primitives and their parameters at reference point C1 are defined in the table below.

Tablel. Tableof C1 primitivesand their parameters.

Primitive name Parameters Status

C1.Additionallnfolndication CalllD
Additional called party address information
Sending complete indication

Cl.BearerConfirm CalllD

bearerID

BearerDescriptor for received media
BearerDescriptor for send media

Cl.BearerReject Call ID
Reason

Cl.BearerRequest CalllD

bearerID

BearerDescriptor for received media
BearerDescriptor for send media

=TI ZIEZELLL (0O

C1.CallConfirm call ID
Ticket

Cl.CallReject call ID

reason {Congestion in the network, Called address non-existing
or not complete, Requested service not supported, Bearer
request missing, Ticket not valid, Caller unauthorised, other}

£Z|0L

<

Cl.CallReport. call ID
Addressincomplete number of digits required O (Note 1)

Cl.CallReport. call ID M
AddressComplete

Cl.CallReport. call ID
Alerting Ticket

C1l.CallRequest call ID

called address

Requested Service {audio, video, data, ...)
ServiceClass

caller ID

calling number presentation restriction indications
Caller location ID

Priority

bearerlD

Ticket O (Note 2)

E00K00ZLELZLE|OL

C1l.Releaselndication call ID M

NOTE1: Thenumber of digits required parameter isrequired when theinformation is available in the SC layer.
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NOTE2: Theticket parameter is mandatory in the terminal to network direction.

9.3.2 Information flows at Reference point C1

The message sequence chart in the figure 17 bel ow describes the call setup between an originating terminal and another
functional grouping. The primitive C1.BearerConfirm can be sent either along the C1.CallReport.Alerting or
C1.CdlIConfirm.

OTFG NFG

CC_BC CC_BC

_“Cl.CaIIRequest

C1.BearerRequest

Sll) C1.CallReport.Addressincomplete 1
C1.Additionallnfolndication o

1

OPT 1
C1.CallReport.AddressComplete

1

op1] - T 1
C1.CallReport.Alerting

1

C1.BearerConfirm

C1.CallConfirm

ACTIVE_PHASE >

C1.Releaselndication

N\

ALT

-t

C1.Releaselndication

Figure17. Terminal-originated call flow at C1.
NOTE:  The Cl1.CallReportAddressincomplete and the C1.Additional Infol ndication may be repeated.
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The message sequence chart in the Figure 1describes the call setup between a Terminating Network Functional Grouping
and an Terminating Terminal Functional Grouping. Please note that the primitive C1.BearerConfirm can be sent either
along the C1.CdlReport.Alerting or C1.CallConfirm.

NFG TTFG
CcC_BC CC_BC

—C1l.CallRequest -t

Cl.BearerRequest

OPTI e e 1
C1.CallReport.Alerting

gt

C1l.BearerConfirm

C1.CallConfirm

< ACTIVE_PHASE >

ALT C1l.Releaselndication 1

C1l.Releaselndication

Figure 18. Terminal -terminated call flow at C1.
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9.4 Reference point C2
Information flows at C2 provide the capability to establish, modify and terminate both calls and bearers between network
functional groupings or gateway functional groupings. The reference point C2 is placed between two network functional

groupings, between a network functional grouping and a gateway functional grouping, or between two gateway
functional groupings.

9.4.1 Primitives for Reference point C2

The primitives and their parameters at reference point C2 are defined in the table below.

Table2. Tableof C2 primitivesand their parameters.

Primitive name Parameters Status

C2.Additionallnformation CalllD M
Indication Additional called party address information O (Note 1)
Sending complete indication O (Note 1)

C2.BearerConfirm CalllD

bearerID

BearerDescriptor for received media
BearerDescriptor for send media

C2.BearerReject Call ID
Reason
terminating domainlD, SMPdomainID

C2.BearerRequest CalliD

bearerID

BearerDescriptor for received media
list of (Address|DomainID)}
BearerDecriptor for send media
Llist of (Address|DomainID)}

C2.CallConfirm Call ID

C2.CallReject call ID

reason{Congestion in the network, Called address non-existing or
not complete, Requested service not supported, Bearer request
missing, other}

=00 LLZoLEELELER

C2.CallReport. Call ID M
Addressincomplete number of digits required O (Note 2)
C2.CallReport. Call ID M
AddressComplete
C2.CallReport. Call ID M
Alerting
C2.CallRequest Called address M
Requested Service {audio, video, data, ...) M
Service Class (0]
set of ( M
caller ID, M
calling number presentation restriction indications (0]
type of address (0]
)
Caller location ID M
call ID M
Priority (0]
bearerlD M
C2.Releaselndication call ID M

NOTE 1. The Additional information indication parameter is mandatory when the Sending complete indicationis
absent.

NOTE 2: The number of digits required parameter isrequired when the information is available in the SC layer.
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9.4.2 Information flows at Reference point C2
NFG or OGFG NFG or TGFG
CC_BC Next

C2.CallRequest -1

'

C2.BearerRequest

-

OPT 1
C2.CallReport.AddressIncomplete

-

C2.Additionallnfolndication

OPT 1
C2.CallReport.AddressComplete

C2.CallReport.Alerting

C2.BearerConfirm

C2.CallConfirm

< ACTIVE_PHASE >

ALT C2.Releaselndication !

C2.Releaselndication

Figure 19. Network -network call setup information flow.
NOTE:  The C2.CallReportAddresslncomplete and the C2.Additional Infol ndication may be repeated.
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9.5 Reference point C3

Information flows at C3 provide the capability to establish, modify and terminate both calls and bearers over SCN. The
reference point C3 is placed between a Gateway Functional Grouping and a SCN.

9.5.1 Primitives for Reference point C3

The primitives and their parameters at reference point C3 are defined in the table below.

Table 3. Table of C3 primitivesand their parameters.

Primitive name Parameters Status
C3.Additionallnformation CalllD M
Indication Additional called party address information O (Note 1)
Sending complete indication O (Note 1)
C3.CallAndBearerRequest | Called address M
Requested service {audio, video, data, ..} M
set of (
caller ID, M
calling number presentation restriction indications (0]
type of address (0]
)
call ID M
Circuit ID O (Note 2)
Priority O (Note 3)
C3.CallAndBearerConfirm Call ID M
Circuit ID O (Note 2)
C3.CallReject Call ID M
reason {Congestion in the network, Called address non-existing | M
or not complete, Requested service not supported, other}
C3.CallReport. Call ID M
Addressincomplete number of digits required O (Note 4)
C3.CallReport. Call ID M
AddressComplete
C3.CallReport. Call ID M
Alerting
C3.Releaselndication call ID M

NOTE 1. The Additional information indication parameter is mandatory when the Sending complete indication is
absent from the message.

NOTE 2 Thecircuit may be assigned either by source or destination
NOTE 3: Indicates that the call establishment shall be given aspecial priority, e.g. an emergency call.

NOTE2: The number of digits required parameter isrequired when the information is available in the SC layer.
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9.5.2 Information flows at Reference point C3

OGFG
SCN CC_BC

C3.CallAndBearerRequest

OPT, 1
P C3.CallReport.Addressincomplete
C3.Additionallnfolndication
1
OPT C3.CallReport.AddressComplete !
D 1
1
OPT, C3.CallReport.Alerting
D 1

C3.CallAndBearerConfirm

< ACTIVE_PHASE >

ALT

C3.Releaselndication

C3.Releaselndication

Figure20. SCN-IPTN call setup information flow.

TGEG
CC_BC SCN

C3.CallAndBearerRequest

OoPT C3.CallReport.Addressincomplete 1
C3.Additionallnfolndication

1

oPT, C3.CallReport.AddressComplete 1

B 1

OPT . 1

C3.CallReport.Alerting
1

C3.CallAndBearerConfirm

< ACTIVE_PHASE >

ALT

C3.Releaselndication

C3.Releaselndication

Figure21. IPTN-SCN call setup information flow.
NOTE:  The C3.CallReportAddresslncomplete and the C3.Additional I nfol ndication may be repeated.
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9.6 Reference point N1
Information flows at N1 provide the capability to establish, modify and terminate media flows between bearer control and
media control within terminal functional grouping. The reference point N1 isplaced between two network functional

groupings, between a network functional grouping and a gateway functional grouping, or between two gateway
functional groupings.

9.6.1 Primitives for Reference point N1

Theinformation flow primitives and their parameters at reference point N1 are defined in the table below.

Table4. Tableof N1 primitivesand their parameters.

Primitive name Parameters Status

N1.MediaEstConfirm Bearer ID M

terminating side
FlowDescriptors for received media
FlowDescriptors for send media
Media ID

00

originating side
FlowDescriptors for received media
FlowDescriptors for send media
Media ID

00

N1.MediaEstRequest terminating side

FlowDescriptors for received media
FlowDescriptors for send media
Media ID

=L

originating side
FlowDescriptors for received media
FlowDescriptors for send media
Media ID

N1.MediaEstReject Bearer ID

Reason

originating side
Media ID

=L

<

terminating side
Media ID M

N1.MediaActindication originating side

Media ID

FlowDescriptors for received media
FlowDescriptors for send media

ocoxL

terminating side
MedialD
FlowDescriptors for received media
FlowDescriptors for send media

o0oXL

N1.MediaReleaseReques | originating side
t Media ID M

terminating side
Media ID M

N1.MediaReleaseConfirm | Bearer ID M
originating side
Media ID M

terminating side
Media ID M
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N1.MediaRsvConfirm

Bearer ID

originating side
FlowDescriptors for received media
FlowDescriptors for send media
Media ID

terminating side
FlowDescriptors for received media
FlowDescriptors for send media
Media ID

=L

N1.MediaRsvRequest

Bearer ID

originating side
FlowDescriptors for received media
FlowDescriptors for send media
Media ID

terminating side
FlowDescriptors for received media
FlowDescriptors for send media
Media ID

L L

=L

N1.MediaRsvReject

Bearer ID
Reason {Not enough resource available}
originating side

Media ID

terminating side
Media ID

=L L

<

9.6.2 Information flows at Reference point N1

TFG

v ]

N1.MediaRsvRequest

TEG

o]

ALT, . ) 1
N1.MediaRsvConfirm
1
N1.MediaRsvReject o
1
P N1.MediaEstRequest
1
ALT N1.MediaEstConfirm
1
N1.MediaEstReject
1
OPT, ) . 1
N1.MediaActindication
1

< ACTIVE_PHASE

-

N1.MediaReleaseRequest

N1.MediaReleaseConfirm
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9.7 Reference point N2

9.7.1 Primitives for Reference point N2

Theinformation flow primitives and their parameters at reference point N2 are defined in the table below.

Table5. Table of N2 primitivesand their parameters.

Primitive name Parameters Status

N2.MediaEstConfirm Bearer ID M

terminating side
FlowDescriptors for received media
FlowDescriptors for send media
Media ID

00

originating side
FlowDescriptors for received media
FlowDescriptors for send media
Media ID

00

N2.MediaEstRequest terminating side

FlowDescriptors for received media
FlowDescriptors for send media
Media ID

=L

originating side
FlowDescriptors for received media
FlowDescriptors for send media
Media ID

N2.MediaEstReject Bearer ID

Reason

originating side
Media ID

<ZIKELL

<

terminating side
Media ID M

N2.MediaActindication originating side

Media ID

FlowDescriptors for received media
FlowDescriptors for send media

ooXL

terminating side
Media ID
FlowDescriptors for received media
FlowDescriptors for send media

ocoxL

N2.MediaReleaseReques | originating side
t Media ID M

terminating side
Media ID M

N2.MediaReleaseConfirm | Bearer ID M
originating side
Media ID M

terminating side
Media ID M

N2.MediaRsvConfirm Bearer ID M

terminating side
FlowDescriptors for received media M
FlowDescriptors for send media M
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Media ID

originating side
FlowDescriptors for received media
FlowDescriptors for send media
Media ID

M

N2.MediaRsvRequest

Bearer ID

terminating side
FlowDescriptors for received media
FlowDescriptors for send media
Media ID

originating side
FlowDescriptors for received media
FlowDescriptors for send media
Media ID

L L

=L

N2.MediaRsvReject

Reason {Not enough resource available}
Bearer ID
originating side

Media ID

terminating side
Media ID

<ZIKELL

<

9.7.2 Information flows at Reference point N2

NFG NFG
MC BC
N2.MediaRsvRequest
ALT, . . 1
N2.MediaRsvConfirm
1
N2.MediaRsvReject o
1
P N2.MediaEstRequest
1
ALT N2.MediaEstConfirm
1
N2.MediaEstReject
1
OPT, . L 1
N2.MediaActIndication
1

< ACTIVE_PHASE

-

N2.MediaReleaseRequest

N2.MediaReleaseConfirm
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9.8 Reference point N3

9.8.1 Primitives for Reference point N3

Theinformation flow primitives and their parameters at reference point N3 are defined in the table below.

Table6. Table of N3 primitivesand their parameters.

Primitive name Parameters Status

N3.MediaEstConfirm Bearer ID M

terminating side
FlowDescriptors for received media
FlowDescriptors for send media
Media ID

00

originating side
FlowDescriptors for received media
FlowDescriptors for send media
Media ID

00

N3.MediaEstRequest terminating side

FlowDescriptors for received media
FlowDescriptors for send media
Media ID

=L

originating side
FlowDescriptors for received media
FlowDescriptors for send media
Media ID

N3.MediaEstReject Bearer ID

Reason

originating side
Media ID

=L

<

terminating side
Media ID

N3.MediaRsvConfirm Bearer ID

Circuit ID

originating side
FlowDescriptors for received media
FlowDescriptors for send mediacircuitlD
Media ID

=EZ50LK(L

terminating side
FlowDescriptors for received media
FlowDescriptors for send mediacircuitlD
Media ID

N3.MediaRsvRequest Bearer ID

Circuit ID

originating side
FlowDescriptors for received media
FlowDescriptors for send mediacircuitID
Media ID

=505 E

terminating side
FlowDescriptors for received media
FlowDescriptors for send mediacircuitlD
Media ID

N3.MediaActindication originating side
FlowDescriptors for received media

oL L
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FlowDescriptors for send mediacircuitiD (0]

Media ID M
terminating side

FlowDescriptors for received media (0]

FlowDescriptors for send mediacircuitlD (0]

Media ID M
N3.MediaReleaseReques | originating side

t Media ID M
terminating side

Media ID M

N3.MediaReleaseConfirm | Bearer ID M
originating side

Media ID M
terminating side

Media ID M

N3.MediaRsvReject Bearer ID M
originating side

Media ID M
terminating side

Media ID M

9.8.2 Information flows at Reference point N3

GFG
MC

N3.MediaRsvRequest

GFG
BC

ALT . )
N3.MediaRsvConfirm

N3.MediaRsvReject

N3.MediaEstRequest

N3.MediaEstConfirm

N3.MediaEstReject

N3.MediaActindication

< ACTIVE_PHASE

N3.MediaReleaseRequest

Bl

N3.MediaReleaseConfirm

Figure24. Call setup and call releaseinformation flows at N3.
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9.9 Reference point N4

9.9.1 Primitives for Reference point N4

Theinformation flow primitives and their parameters at reference point N4 are defined in the table below.
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Primitive name

Parameters

Status

N4.MediaEstConfirm

Bearer ID

terminating side
FlowDescriptors for received media
FlowDescriptors for send media
Media ID

originating side
FlowDescriptors for received media
FlowDescriptors for send media
Media ID

M

00

00

N4.MediaEstRequest

terminating side
FlowDescriptors for received media
FlowDescriptors for send media
Media ID

originating side
FlowDescriptors for received media
FlowDescriptors for send media
Media ID

=L

N4.MediaEstReject

Bearer ID

Reason

originating side
Media ID

terminating side
Media ID

=L L

<

N4.MediaActIndication

originating side
Media ID
FlowDescriptors for received media
FlowDescriptors for send media

terminating side
Media ID
FlowDescriptors for received media
FlowDescriptors for send media

ocoxL

o0oXL

N4.MediaReleaseReques
t

originating side
Media ID

terminating side
Media ID

N4.MediaReleaseConfirm

Bearer ID
originating side
Media ID

terminating side
Media ID

N4.MediaRsvConfirm

Bearer ID

terminating side
FlowDescriptors for received media
FlowDescriptors for send media
Media ID

originating side
FlowDescriptors for received media
FlowDescriptors for send media
Media ID

<=L

N4.MediaRsvRequest

Bearer ID

L
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terminating side
FlowDescriptors for received media
FlowDescriptors for send media
Media ID

originating side
FlowDescriptors for received media
FlowDescriptors for send media
Media ID

=L

N4.MediaRsvReject

Reason {Not enough resource available}

Bearer ID

originating side
Media ID

terminating side
Media ID

=KL

<

9.9.2 Information flows at Reference point N4

[Cre ]

GFG GFG

o]

N4.MediaRsvRequest

ALT . )
N4.MediaRsvConfirm
N4.MediaRsvReject o
P N4.MediaEstRequest
ALT N4.MediaEstConfirm
N4.MediaEstReject
OPT ) o
N4.MediaActindication

AN

ACTIVE_PHASE

Figure 25. Call setup and call releaseinformation flows at N4.

N4.MediaReleaseRequest

-

N4.MediaReleaseConfirm

-

9.10 Reference point M1

The information flow at this reference point comprises one-way or two-way mediaflows and their associated statistics.

9.11 Reference point M2

Theinformation flow at this reference point comprises one-way or two-way media flows and their associated statistics.
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9.12 Reference point M3

The information flow at this reference point comprises one-way or two-way mediaflows and their associated statistics.

9.13 Reference point T1

9.13.1 Primitives for Reference point T1

DTS 02003 v0.10.10 (2000-07)

The information flow primitives and their parameters at reference point T1 are defined in the table below.

Table8. Tableof T1 primitivesand their parameters.

Primitive name Parameters Status
T1.TransportEstConfirm Receiving TransportDescriptor M
transportID M
Sending TransportDescriptor M
transport ID M
T1.TransportEstReject transportID M
Reason M
T1.TransportEstRequest Receiving TransportDescriptor M
transportlD M
Sending TransportDescriptor M
transportlD M
T1.TransporActindication Receiving transportID M
Sending transportID M
T1.TransportReleaseReques | receiving transportiD M
t sending transportID M
T1.TransportReleaseConfirm | receiving
transportID, M
statistics O
sending
transportlD M
statistics (6]
T1.TransportRsvConfirm MedialD M
Sending TransportDescriptors M
transport|D M
Receiving TransportDescriptors M
transportlD M
T1.TransportRsvReject MedialD M
TransportDescriptor M
Reason {Not enough resources available, other} M
T1.TransportRsvRequest MedialD M
Sending TransportDescriptor M
Receiving TransportDescriptor M
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9.13.2 Information flows at Reference point T1

TFG TFG

[ ]

T1.TransportRsvRequest

M

T1.TransportRsvConfirm

T1.TransportRsvReject

T1.TransportEstRequest

T1.TransportEstConfirm

T1.TransportEstReject

T1.TransportActindication

ACTIVE_PHASE

Figure 26. Call setup and call termination at T1.

T1.TransportReleaseRequest

-

T1.TransportReleaseConfirm
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9.14 Reference point T2

9.14.1 Primitives for Reference point T2

Theinformation flow primitives and their parameters at reference point T2 are defined in the table below.

Table9. Tableof T2 primitivesand their parameters.

Primitive name Parameters Status

T2.TransportEstConfirm originating side
ReceivingTransportDescriptor
transportiD

Sending { TransportDescriptor
transport ID

<=L

terminating side
ReceivingTransportDescriptor
transportlD
Sending { TransportDescriptor
transport 1D

L

T2.TransportEstReject transport ID

T2.TransportEstRequest originating side
ReceivingTransportDescriptor
transportlD

Sending { TransportDescriptor
transport ID

=L L

terminating side
ReceivingTransportDescriptor
transportiD
Sending { TransportDescriptor
transport ID

<=L

T2.TransportActindication Originating side
Receiving transport ID
Sending transport ID

<<

Terminating side
Receiving transport ID M
Sending transport ID M

T2.TransportReleaseReques | originating side
t receiving transportiD M
sending transportID M

terminating side
receiving transportiD M
sending transportID M
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T2.TransportReleaseConfirm

originating side
receiving
transportID,
statistics
sending
transportiD
statistics

terminating side
receiving
transportID,
statistics
sending
transportiD
statistics

oL

T2.TransportRsvConfirm

Originating side
MedialD
Sending TransportDescriptors
transportID
Receiving TransportDescriptors
transport|D

Terminating side
MedialD
Sending TransportDescriptors
transportlD
Receiving TransportDescriptors
transport|D

=L

=L

T2.TransportRsvReject

originating side
Media ID
ReceivingTransportDescriptor
transportiD
Sending { TransportDescriptor
transport ID

terminating side
Media ID
ReceivingTransportDescriptor
transportID
Sending { TransportDescriptor
transport ID

=LKL

=L

T2.TransportRsvRequest

originating side
Media ID
ReceivingTransportDescriptor
transport|D
Sending { TransportDescriptor
transport ID

terminating side
Media ID
ReceivingTransportDescriptor
transport|D
Sending { TransportDescriptor
transport ID

=L

=L
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9.14.2 Information flows at Reference point T2

NFG NFG
P M

T2.TransportRsvRequest

ALT 1
T2.TransportRsvConfirm _
1
T2.TransportRsvReject
~ 1
T2.TransportEstRequest
ALT T2.TransportEstConfirm -~ 1
1
T2.TransportEstReject
= 1
OPT P T2.TransportActindication 1
1

< ACTIVE_PHASE >

T2.TransportReleaseRequest

T2.TransportReleaseConfirm

Figure 27. Call setup and call termination at T2.
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9.15 Reference point T3

9.15.1 Primitives for Reference point T3
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Theinformation flow primitives and their parameters at reference point T3 are defined in the table below.

Table10. Tableof T3 primitivesand their parameters.

Primitive name

Parameters

()]
—
S
=
(7]

T3.TransportEstConfirm

ReceivingTransportDescriptor
transportlD
Sending { TransportDescriptor
transport ID

T3.TransportEstReject

transport|D

T3.TransportEstRequest

Receiving TransportDescriptor
transport|D

Sending TransportDescriptor
transportlD

T3.TransporActtindication

Receiving transportlD
Sending transportID

T3.TransportReleaseReq
uest

receiving transportiD
sending transportID

) EEd EEGEIEd 4 EOEEES

T3.TransportReleaseConf
irm

receiving
transportlD,
statistics

sending
transportID
statistics

oL

T3.TransportRsvConfirm

MedialD

Sending TransportDescriptors
Transport ID

Receiving TransportDescriptors
Transport ID

T3.TransportRsvReject

MedialD
TransportDescriptor

T3.TransportRsvRequest

MedialD
Sending TransportDescriptor
Receiving TransportDescriptor

G [OId EaEdE-ar-4ard [0
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9.15.2 Information flows at Reference point T3

GFG GFG
[P ] [ v ]

T3.TransportRsvRequest

ALT 1
T3.TransportRsvConfirm

T3.TransportRsvReject

T3.TransportEstRequest

ALT T3.TransportEstConfirm 1
1

T3.TransportEstReject
- 1
ud) T3.TransportActindication 1
B 1

N

ACTIVE_PHASE >

T3.TransportReleaseRequest

-

T3.TransportReleaseConfirm

Figure28. Call setup and call termination at T3.
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9.16 Reference point SC1

9.16.1 Primitives for Reference point SC1

Table11. Tableof SC1 primitivesand their parameters.

Primitive name Parameters Status
SC1.0_ServiceRequest | Requested Service{audio, video, fax, data, other} M
SC1.0_ServiceConfirm | UserlD M
Ticket M
ServiceProvider Address M
Service Details {QoS class, etc} M
SC1.0_ServiceReject Reason { No valid ticket for the service(s), other} M
SC1.T-ServiceReject Reason {No valid ticket for the service(s), other} M
SC1.T-ServiceRequest | Requested Service{audio, video, fax, data, other} M
Calling party address (Address, Screening, etc) M (Note)
Called party address (Address, Screening, etc) M
SCL1.T-ServiceConfirm UserlD M
Ticket M
ServiceProvider Address M
Service Details {QoS class, etc} M
SC1.T-ServiceReject Reason {No valid ticket for this service, other} M

NOTE:  The parameter is mandatory, however, it may contain null information, e.g., when presentation is not

allowed.

9.16.2 Information flows at Reference point SC1

TFG TFG
cC cC

< Originating_ Call >

SC1.0_ServiceRequest

ALT SC1.0_ServiceConfirm L

SC1.0_ServiceReject

< Terminating_ Call >

SC1.T_ServiceRequest

SC1.T_ServiceConfirm

SC1.T_ServiceReject

Figure 29. Information flows at Reference point SC1.
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9.17 Reference point SC2

9.17.1 Primitives for Reference point SC2

Theinformation flow primitives and their parameters at reference point SC2 are defined in the table below.

Table12. Table of SC2 primitivesand their parameters.

(%))
2
=l
c
7

Primitive name Parameters

SC2.AccessAndRouting | service class,

Confirm Resource capability limit

Allowed service {audio, video, data, other}

calling number presentation restriction indications
route info,

destinations

call ID

SC2.AccessAndRouting | call ID
Reject reason {Number incomplete, other}

Number of digits needed (Note) 1

SC2.AccessAndRouting | called address

Request caller ID (normally includes an E.164 [1]/Private Numbering Plan [2]
and [3] style number)

calling number presentation restriction indications

call ID

service Class

Requested service {audio, video, data, other}

Resource capability limit

Priority

Ticket

|0 ZIEEELELLLL0E

(Note 2)

oooxgLELL

NOTE1: Only sent when theinformation is available.

NOTE 2: Indicates that the call establishment shall be given aspecial priority, e.g. anh emergency call.

9.17.2 Information flows at Reference point SC2

SC2..AccessAndRoutingRequest

-

ALT SC2..AccessAndRoutingConfirm

SC2..AccessAndRoutingReject

Figure 30. Information flows at Reference point SC2
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9.18 Reference point SC3

9.18.1 Primitives for Reference point SC3

Theinformation flow primitives and their parameters at reference point SC3 are defined in the table below.

Table13. Table of SC3 primitivesand their parameters.

()]
—
S
=
(7]

Primitive name Parameters

SC3.AccessAndRouting | call ID

Confirm Allowed service {audio, video, data, other}

calling number presentation restriction indications
route info,

destinations

called address (Note 1)

SC3.AccessAndRouting | call ID
Reject reason {Number incomplete, other}

SC3.AccessAndRouting | called address

Request Requested service {audio, video, data, other}

caller ID (normally includes an E.164 [1] /Private Numbering Plan [2]

and [3] style number)

calling number presentation restriction indications M

callID M

service Class o
O
O

=500

Resource capability limit
Priority

NOTE1: Only sent when the called Addressis modified
NOTE 2: Indicates that the call establishment shall be given aspecial priority, e.g. an emergency call.

SC3.AccessAndRoutingRequest

ALT SC3.AccessAndRoutingConfirm

SC3.AccessAndRoutingReject

Figure 31. Information flows at Reference point SC3
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9.19 Reference point S1

Information flows S1 provide the capabilities to authorise and authenticate incoming or outgoing service or call requests

by terminal functional groupings.

9.19.1 Primitives for Reference point S1

DTS 02003 v0.10.10 (2000-07)

Primitive name

Parameters

()]
—
S
=
(7]

S1.UserInfoRequest

List of Requested services{audio, video, fax, data, other}

S1.UserInfoConfirm

List of (Allowed services{audio, video, fax, data, other}
UserlD
ServiceProviderID)

S1.RegistrationIndication

List of (Allowed services{audio, video, data, other}
Ticket

ServiceProviderAddress

UserlD

Registration ID)

S1.Deregistrationindication

List of (Allowed services {audio, video, data, other}
Registration ID)

S1.0-ServiceRequest

Requested Service{audio, video, fax, data, other}

S1.0-ServiceConfirm

UserlD

Ticket

ServiceProvider Address
Service Details {QoS class, etc}

S10-ServiceReject

Reason {No valid ticket for this service, other}

S1.T-ServiceRequest

Requested Service{audio, video, fax, data, other}

4 EEI O I 444 F4 E4E O I I Eid E - Ol FaE-ai-d K<

Calling party address (Address, Screening, etc) (Note)
Called party address (Address, Screening, etc)

S1.T-ServiceConfirm UserlD
Ticket
ServiceProvider Address
Service Details {QoS class, etc}

S1T-ServiceReject Reason {No valid ticket for this service, other}

Note: The parameter is mandatory however it may contain null information e.g. when presentation is not allowed.
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9.19.2 Information flows at Reference point S1

S1.UserInfoRequest

'

S1.UserInfoConfirm

S1.Registrationindication

< Registered

S1.Deregistrationindication

Figure 32. Registration information flows at Reference point S1

Deregistered

OTFG OTFG
Service_
SC Profile
S1.0_ServiceRequest
ALT S1.0_ServiceConfirm 1
1
B S1.0_ServiceReject
1
S1.T_ServiceRequest
ALT S1.T_ServiceConfirm 1
1
S1.T_ServiceReject
1

Figure 33. Call-related infor mation flows at Reference point S1
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9.20 Reference point S2

Information flows S2 provide the capabilities apply user-specific services, routing or access limits on the network

functional grouping.

9.20.1 Primitives for Reference point S2

DTS 02003 v0.10.10 (2000-07)

Theinformation flow primitives and their parameters at reference point S2 are defined in the table below.

Table14. Table of S2 primitivesand their parameters.

Primitive name

Parameters

(%))
2
=l
c
7

S2.UserRoutingConfir
m

calllD
routing info

destinations

service

service class

resource capability limit

PriorityPresentation number & restrictions O

calllb
reason

S2.UserRoutingReject

S2.UserRoutingReque | calllD

st caller ID (normally includes an E.164 [1] /Private Numbering Plan [2]
and [3] style number)

calling number presentation restriction indications

called address

service

service class

resource capability limit

Priority

Ticket

oOZIELE00000KL

@]
—
P
=1
D
~

0OZ000XL

NOTE:  The caling number presentation restriction indications parameter is mandotory when the caller ID

parameter is present.

9.20.2 Information flows at Reference point S2
[ ]

S2.UserRoutingRequest

]

-

ALT 1
S2.UserRoutingConfirm

S2.UserRoutingReject

Figure 34. Information flowsat Reference point S2
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9.21 Reference point S3

Information flows S3 provides the capabilities for non-user-specific call access control and routing.

9.21.1 Primitives for Reference point S3

Theinformation flow primitives and their parameters at reference point S3 are defined in the table below.

Table15. Table of S3 primitivesand their parameters.

Primitive name Parameters Status
S3.ValidateRoutingConfirm | call ID M
Routing information (address where to route the call) M
S3.ValidateRoutingReject call ID M
reason {Address incomplete, other}} M
S3.ValidateRoutingRequest | called address M
service (e.g. voice 3.1 kHz audio) M
caller ID (normally includes an E.164 [1] /Private Numbering Plan | M
[2] and [3] style number) M
calling number presentation restriction indications M
call ID M
Priority O (Note 1)
S3.AccessRoutingConfirm call ID M
Routing information (address where to route the call) M
S3.AccessRoutingRequest | called address M
service (e.g. voice 3.1 kHz audio) M
caller ID (normally includes an E.164 [1] /Private Numbering Plan | O
[2] and [3] style number)
calling number presentation restriction indications O (Note 2)
call ID
Priority
S3.AccessRoutingReject call ID M
reason {Address incomplete, other}} M

NOTE 1: The calling number presentation restriction indications is mandatory when the caller ID is present.

NOTE 2: Indicates that the call establishment shall be given aspecial priority, e.g. an emergency call.
9.21.2 Information flows at Reference point S3

S3.ValidateRoutingRequest

ALT S3.ValidateRoutingConfirm 1
1
P S3.ValidateRoutingReject
1
S3.AccessRoutingRequest
ALT S3.ValidateRoutingConfirm 1
1
S3.ValidateRoutingReject
1

Figure 35. Information flow at Reference point S3
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9.22 Reference point R1

9.22.1 Primitives for Reference point R1

Table16. Tableof R1 primitivesand their parameters.

Primitive Parameter Status
R1.RegistrationConfirm UserlD M

List of Service address [Allowed Service{audio, video, fax, data, O (Note 1,2)

other}]

Ticket M
R1.RegistrationReject UserID M

reason{Unknown user, Already registered elsewhere, other} M
R1.RegistrationRequest User ID M

Requested service(s) {audio, video, fax, data, other} O (Note 1,2)

Terminal ID (0]

Terminal details{ID, type of terminal, other details} (0]
R1.DeregistrationConfirm UserlD M
R1.DeregistrationReject UserlD M

Reason {Not registered, other} M
R1.DeregistrationReport UserlD M
R1.DeregistrationRequest UserlD M

NOTE 1. Optiona when the User profile function and the SC function (where the Terminal network registers) reside

in the same service provider network.

NOTE 2 Details about supplementary services and their statusis out of scope of this document.

9.22.2 Information flows at Reference point R1

TFG Serving NFG
Serving_ NFG_ Discovered
[*FFS in WG7 */

R1.RegistrationRequest

Authentication
/* FFS in WG8 */

R1.RegistrationConfirm

R1.DeregistrationRequest

R1.DeregistrationConfirm

Figure 36. Information flows at Reference point R1

ETSI




Error! No text of specified style in document. 59 DTS 02003 v0.10.10 (2000-07)

9.23 Reference point R2

9.23.1 Primitives for Reference point R2

Tablel7. Table of R2 primitivesand their parameters.

Primitive Parameter Status
R2.UserRegistrationConfirmatio | UserlD M
n List of Service address [Allowed Service{audio, video, | O (Note 1,2)
fax, data, other}]
Allowed Service(s) {audio, video, fax, data, other} O (Note 2)
Service Class (@)
number presentation restrictions (0]
Ticket O
R2.UserRegistrationReject UserlD M
Reason {Unknown user, Already registered M
elsewhere, other} (@]
terminallD {ID, type of terminal, other details} (6]
R2.UserRegistrationRequest UserlD M
Terminal ID O (Note 3)
Terminal details{ID, type of terminal, other details} O (Note 3)
User location details (@)
Requested service(s) {audio, video, fax, data, other} O (Note 1)
Address of Home Service ID O (Note 4)
User location details O (Note 5)
R2.UserDeregistrationConfirm UserlD M
User location details O (Note 5)
R2.UserDeregistrationReject UserlD M
Reason {Not registered, other} M
User location details O (Note 5)
R2.UserDeregistrationReport UserlD M
User location details O (Note 5)
Statistics (©)
R2.UserDeregistrationRequest UserlD M
User location details O (Note 5)

NOTE 1. Reguested Service(s)/Allowed Service(s) is mandatory when a subset of subscribed servicesis requested.
The User profile function shall screen the Requested Service(s) parameter and only return the allowed
service(s).

NOTE 2. Details about supplementary services and their statusis out of scope of this document.
NOTE 3: Mandatory when the user may register from more than one terminal at the sametime.

NOTE4: Optional when the User profile function and the SC function (where the Terminal network registers)
residesin the same service provider network.

NOTES: The sending service provider network may provide (local) details only understandable by the sender.
Those details shall always be provided in all communication between the network where the User profile
resides and the sending Services provider network.
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9.23.2 Information flows at Reference point R2

Serving NFG Home NFG
SC SC

R2.UserRegistrationRequest

Authentication
/*FFS in WG8 */
User_ Information_ and_ Profile_ Transfer
/*FFSin WG7 */

R2.UserRegistrationConfirm

R2.UserDeregistrationRequest

User_ Information_ and_ Profile_ Release
/* FFS in WG7 */

R2.UserDeregistrationConfirm

Figure 37. Information flows at Reference point R2
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Annex A: (Normative)
Overview of functional entities and information flows.

The message sequence charts (M SC) show information flows between functions required for registration and normal call
within and between functional layersin the |P Telephony Application plane. The information flows al so show
communication with the |P Transport plane and the SCN plane.

In the event of incompatibility between the SDL diagrams and the message sequence chartsthe SDL shall take
precedence.

A.2 Registration

Figure 38 shows the information flow when a user registers to a Serving Network functional grouping. The location
information is forwarded to the Home Network functional grouping using the SC2.UserRegistrationRequest primitive.

Actionsin the Figure 38 are described below.

MSC Registration_through_Serving_IPTN
TFG SeTn':Se Serving NFG Home NFG HO'_T;em’:FG
[ u ] [ s 1] Profile_ sC sc Profile”

Ul.LoginRequest S1.UserInfoRequest

S1.UserinfoConfirm

Serving_ NFG_ Discovered
I*FFS in WG7 */
R1.RegistrationRequest R2.UserRegistrationRequest
Authentication
I*FFS in WG8 */

User_ Information_ and_ Profile_ Transfer
I* FFS in WG7 */

Ul.LoginConfirm R1.RegistrationConfirm R2.UserRegistrationConfirm

S1.Registrationindication

< User_ Registration_ Complete >

Figure 38

. Information flows during theregistration.

Figure 39. Information flows during the deregistration.
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A.2.1 Service functional layer

Registered

Deregistered

S1.Deregistrati
Indication

S1.Registratiorn)_
Indication

Store the tickets...

Registered Deregistered

Figure40. Storingticketsin the Service Profilein aterminal FG

S1.Userlnfo_
Request

To be defined

S1.Userinfo_
Confirm

Figure4l. User inforequest in aterminal FG.
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A.2.2 Service Control functional layer

WaitingForUserInfo

Deregistered

S1.UserInfo_ *

Ul.Login_
Confirm

Request

Ask for user and service
information from Register
service profile

S1.Userinfo_
Request

WaitingForUserInfo

Figure42. Terminal FG registration, part 1.

NOTE:  Actionsintheterminal functional grouping is beyond the scope of this document. However, it can be
assumed that the Registration function within the Service Control functional layer informs the user
regarding the progress of the registration/deregistration process by means of applicable indications. For
example, the SC layer can ask user profile for user information, as shown in Figure 42 above.

Register

‘

Discover_
Serving_
Network
L Sends a registration
R1.Registration_ request towards serving
Request network asking user to be
reqistered with it

Registering

i

i
i i n/ User registration is
Eéﬁ?ﬂsnaﬂo complete with this
terminal

S1.Registration_ Store the tickets Ul.Login_ || Inform the user about
Indication to the service profile Reject registration rejection

UI.Lo_gln_ - Info_rm user of successful Deregistered

Confirm registration

Registered

Figure43. Terminal FG registration.
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Deregistered

Registering

R2.User_
Registration_
Confirm

R1.Registratior]
Request

The service control locates The service control function stores
|| the User's home network |__{applicable user information required
functional grouping. for basic call setup.

The user's location information is
forwarded to the home network.
The means for locating User's

home network is beyond scope R1.Registration}
of ths document Complete

The Registration confirmation is
forwarded to the terminal.

R2.UserRegistratio
Request

Registering Registered

Figure44. Serving or Intermediate Network FG registration.

NOTE:  Themeansfor locating the home network functional grouping is out of scope of this document.

R2.User_
Registration_
Request

R2.User_
Deregistration_
Request

The home NFG updates the location
|1 of the user. It may cancel the I __{The home NFG cancels the
registration from the previous registration of the user.
serving NFG, authenticate the
user and transport user
information to the

serving NFG.

UserProfile_
Release

Authenticate

R2.User_
Deregistration_
Confirm

UserProfile_
Transfer

R2.User_
Registration_ -
Confirm

Figure45. Home network FG registration and der egistration.
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Deregistering

Registered

R2.User_
Deregistration_
Confirm

R1.Deregistrat}
Request

The service control deletes the user

|{ information from its databases.

The unregistration confirmation should
be forwarded to the terminal

The cancellation of the user's
71 registration is forwarded
to the home network.

R2.User_
Deregistration_
Request

R1.Deregistratid
Complete

Deregistering Deregistered

Figure46. Serving Network FG deregistration.
NOTE:  Thereasonsfor deregistration of the User is beyond the scope of this document.

Note: unsuccessful
Deregistering deregistration is FFS

Registered

R1.Deregistratig
Confirm

Ul.Logout_
Request

S1.Deregistration_
Indication

R1.Deregistration_
Request

Note: unsuccessful

Deregistering deregistration is FFS gl(;rl;fc;?rgut_

Deregistered

Figure47. Terminal FG deregistration.
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Registered,
Degistering

Network -initiated

R1.Deregistrati deregistration

Indication

S1.Deregistration_
Indication

Ul.Logout_
Indication

Deregistered

Figure 48. Network initiated Terminal FG deregistration.
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A.3 Call control

A.3.1 Originating Gateway FG

The Originating gateway functional grouping implementsthe SCN Interworking Function (SCNIWF) e.g. agateway. The
figure 49 shows the information flow within the SCN Interworking function required for abasic call setup on the
incoming side of the call.

MSC Call_Setup_in_Originating_Gateway
OGFG OGFG OGFG OGFG OGFG OGFG FG
[ sen ] [ P | [ mc ] [ BC | [ cc ] [ sc 1] [ services | [ Next
C3.CallAndBearer_ SC3.AccessAnd: 23.ValidateR0uling_
Request RoutingRequest equest
OPT) 1
C3.CallReport._ SC3.AccessAnd_ | S3.ValidateRouting_
Addressincomplete RoutingReject Reject
C3.Additionallnfo_ SC3.AccessAnd_ S3.ValidateRouting_
Indication RoutingRequest Request
1
S3.ValidateRouting_
Confirm
S3.AccessRouting_
Request
T3.TransportRsv_ N3.MediaRsv_ BearerRsv_ SC3.AccessAnd_ | S3.AccessRouting_
Request Request Request RoutingConfirm Confirm
T3.TransportRsv_ N3.MediaRsv_ BearerRsv_ C2.Call_
Confirm Confirm =t-Confirm Request -
C2.Bearer_
Request
OPT, C3.CallReport._ C2.CallReport._ 1]
Addressincomplete Addressincomplete
C3.Additionallnfo_ C2.Additionalinfo_
Indication Indication
1
OPT, C2.CallReport._] 2i
AddressComplete
2
OPT. C3.CallReport._ 2|
AddressComplete
2
T3.TransportEst_ N3.MediaEst_ C2.Bearer__|_
Request Request Confirm
T3.TransportEst_ N3.MediaEst_ BearerEst_
Confirm Confirm Indication
OPT, C3.CallReport._ C2.CallReport._ 1]
Alerting Alerting
1
- C2.Call_
Confirm
OPT) T3.TransportAct_ N3.MediaAct_ BearerAct_ 1]
Indication Indication Indication
1
c3.call_
Confirm
< ACTIVE_PHASE >

NOTE 1. The sender of the Bearer request shall be prepared to receive media as soon as the Bearer request is
transmitted.

NOTE2: The Cn.CallReportAddressincomplete and the Cn.Additional Infol ndication may be repeated.

Figure49. Information flows at the Originating Gateway Functional Grouping at call establishment phase.

The Originating gateway functional grouping receives aclearing indication from the SCN when the calling party clears.
Thereleaseindication istransferred to the next functional grouping and the bearer is released within the SCN.
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The Originating gateway functional grouping receives a clearing indication from the next functional grouping when the
Called party clears. Therelease indication is transferred to the next functional grouping and the bearer is released within

the SCN.

The figure 50 shows the detailed information flow required for clearing the call.

MSC Call_Release_in_Originating_Gateway
OGFG OGFG OGFG OGFG OGFG OGFG FG
| SCN | | IP | | MC | | BC | | cc | | sC | |Services| | Next |
< ACTIVE_PHASE >
ALT C3.Release_ C2.Release_ 1
Indication Indication
1
C3.Release C2.Release_
Indication Indication
1
T3.TransportRelease | N3.MediaRelease_ BearerRelease_
Reques| Request Request
T3.TransportRelease| N3.MediaRelease_ |BearerRelease_
Confirm Confirm Confirm

Figure50. Information flows at the Originating Gateway Functional Grouping at call teardown phase.

A.3.1.1 The Services functional layer

The behaviour of the Services functional layer isimplementation dependent. The Services functional layer is expected to
respond to requests made from the Service Control functional layer with appropriate parameters.
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A.3.1.2 The Service Control functional layer

Null
Requests the Services functional layer
gﬁt'ﬁc?essﬁgs(r_—" to validate and perform routing analysis
9gReq and translation, as required to enable
(addr)
the call to proceed

S3.ValidateRouting
Request(addr)

Validating

S3.Validate_
RoutingConfir
(addr, status)

(Incomplete) (Complete)

Optionally the information received
from the Services functional layer
may be used to generate a further
request to validate and perform
routing analysis and translation, as
required to enable the call to
proceed. The information used to
generate the request may be derived
from the response received from the
Services functional layer as well as
the information received from the
Call Control functional layer in this
functional grouping.

S3.Validate_
RoutingReject

Rejects the Access routing request when
number does not result in a reference to
another network or another service.

SC3.AccessAnd..___|
RoutingReject

Null
NOTE : This may involve the Services !
functional layer entity acting as a
proxy and sending the request to any
number of functional entities in the
Services functional layer. It may also
involve the Service Control functional
layer issuing requests to a number of
functional entities in the Services
functional layer (like presented here).

The order or sequence of such
requests is outside the scope of
the TIPHON TS-02.003.

Figure51. Originating Gateway: Generic call routing.

Access_
Routing

Access_
Routing

S3.AccessRouti

S3.AccessRouting

Valid address, query
Number portability DB

Confirm that Routing has been chosen
—_| and pass the Routing information
to the Call Control functional layer.

SC3.AccessAn
RoutingConfirm{—

Access_
Routing

(addr)

Figure52. Originating Gateway: Call routing for number portability.
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A.3.1.3 The Call Control functional layer

C3.CallAnd_
BearerRequest
(addr)

SC3.AccessAnd . ) .
RoutingRequest Requests that the Service Control functional layer provides Access and

dd Routing response information. This determines whether the call should
S/aila 523 proceed and if so to what destination it should be offered.

Originating_
Routing
I 1

SC3.AccessAn *
RoutingReject

Request that the Bearer Control C3.CallReport. | o

functional layer in this domain Address_ || Transfer the rejection to

obtains the bearer requirements Incomplete the SCN domain.

for the call. viaC3

(confirm) (Reject)

The Digits already received in
éi.dcr)allRequest Send the Call Request ﬁ%i'zgtli%&:'nse_ store :=addr; | the Call request is stored in CC.
via C2 to the next domain. via 03 SET(Tx2); Start additional information

\!/ \]/ timer Tx2.
Originating_ Null Originating_
OverlapReceiving OverlapSending
Figure53. Originating Gateway: Initiating a call.
Originating_
OverlapSending
C3.Additionallrffo_
Indication
(addr)
RESET(Tx2) I-—1 Cancel timer Tx2.

I
The already received digits are sent
addr := store // addr; {___} together with the additional ones. This
RESET(Tx2); determines whether the call should
proceed and if so to what destination it
l should be offered.

SC3.AccessAnd -
RoutingRequest Requests that the Service Control

dd functional layer provides Access
S/Eiia 523 and Routing response information.

Originating_
Routing

Figure54. Originating Gateway: Overlap sending.
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Originating_
Overlap_
Receiving
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C2.CallReport.
Addressincomplate

C3.CallReport._|
Address_
Incomplete

C3.Additionalln
Indication
(addr)

RESET(Tx3)

Stops timer Tx3.

Starts timer Tx3 in order to

C2.Additionallnfo

SET(Tx3) supervise the reception of Indication Lrggﬁé(;ra?g?gi?&%gdigits 0 the next
additional digits. (addr) via C2
Originating_ )
Overlap_ SET(Tx3) I Starts timer Tx3.
Receiving

C2.CallReport.
Alerting

© ©

C2.CallConfirm

Originating_
Overlap_
Receiving

Figure55. Originating Gateway: Overlap receiving towar ds next functional grouping.

Originating_
Overlap_
Receiving

TX3 Timer Tx3 expires.

C2.CallReport.

C3.CallReport._{ |The CC initiates a report to .
AddressComplefte—]SCN that the number from now RESET(Tx3) I——1 Stop timer Tx3
via C3 on is regarded as complete.
Call C3.CallReport.
Present AddressComplefe} Send the report to SCN.
ese via C3
Do not send a report to SCN as Originating_
%\gd?:s”?gggti B it has already been sent due to Call_
p \ timer Tx3 expiry Proceeding

Figure56. Originating Gateway:

Completing the address.
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Originating_
Call_
Proceeding

C2.CallReport.
Alerting

K
gl?:-?allReport.__ Indicate to the SCN that the called user
Viaerclgg is now alerting.

Originating_
Call_
Alerting

Figure57. Originating Gateway: Remote user has been alerted.

Originating_
Call_
Alerting

O_Bearer_
Establish

Bearer_
Activate

C3.CallAnd_ Indicate that the call has been answered
BearerConfirm to the Bearer Control functional layer
via C3 in this domain and to the SCN.

Call_
Active

Figure58. Originating Gateway: Activating thecall.
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Call_
Active
[ 1
C3.Release_ C2.Release_
Indication Indication
C2.Release_ C3.Release_
e e o Comwan, | nton indcaion  [—|Sendsrelease ohe SCN.
’ via C2 via C3
I ]
/|
Bearer Sends a request to release bearer to the
Release i1 Bearer Control functional layer in this
functional grouping.
Null

Figureb9. Originating Gateway: Releasing the call.

A.3.1.4 The Bearer control functional layer

for the call.

Originating_
Bearer_
Reseving

Figure60. Originating Gateway: Reserving abearer.

BearerRsv_
Confirm

to the Bearer Control functional layer
in the next functional grouping.

Originating_
Belglrsr_ Bearer_
Reseving
I ]
BearerRsv. :
- N3.MediaRsv *
Request._ 4 -
Originating Confirm
'BCOO ‘BCOL
Request that the C2B Send the Bearer Request
N3.MediaRsv_ | __{ Media Control functional layer Re' uzz;er—
Request in this functional group . qC2
identifies the media options via

Report the bearer requirements
and media options for the call

to the Call Control functional layer
in this domain.

Originating_
Bearer_
Reserved

ETSI

At this point, the originating functional
group SHALL be able to receive any
media packets belonging to any specified
codec. It SHOULD queue them to the
jitter buffer.

It is not, however, required to decode the
received media packets until it receives
BearerConfirm.
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Originating_
Bearer_
Reserved

Originating_
Bearer_

Establishing

C2.Bearer_ N3.MediaEst_ *
Confirm Confirm

'‘BCO2 '‘BCO3"

Report the chosen media options to
N3.MediaEst_ [ __|the Media Control functional layer BearerEst_
Request in this functional grouping, Indication

Confirm bearer establishment to
the Call Control functional layer
in this functional grouping.

Originating_
Bearer_
Establishing

Bearer_
Established

Figure61. Originating Gateway: Establishing a bearer.

Bearer_
Established

BearerAct_
Indication

'BCO4'
. Inform media control(s) in this functional
N3.MediaAct_ |—grouping that the call is established
Indication

Bearer_
Active

Figure 62. Originating Gateway: Activating a bearer.
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BearerEstablished,
BearerActive,

BearerRelease
Request

'‘BCO5'

OriginatingBearerReserved,
TerminatingBearerReserved
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Bearer_

Releasing
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N3.Media_

ReleaseConfirm

'‘BCO6'

N3.Media_
ReleaseRequeg

Bearer_
Releasing

Figure 63. Originating Gateway: Releasing a bearer.

A.3.1.5 The Media Control functional layer

N3.MediaRsv
Request

Sends release request to Media control
|___{functional layer in this functional

grouping.

Confirm

Media_
Reserving

T3.TransportRd
Confirm

BearerRelease |__]

Confirms the bearer release to the Call
Control functional layer in this functional

grouping.

‘'MCO00’

Determine the media and the IP
Transport plane capabilities.

T3.TransportR
Request

Media_
Reserving

Figure64. Originating Gateway: Reserving media.

‘MCO1'

Confirm the media and transport options
to the Bearer Control functional layer
of this FG

N3.MediaRsv_
Confirm

Media_
Reserved
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Media_

Media_
Establishing

Reserved

N3.MediaEst
Request

Requests that the IP Transport plane Confirm establishment of the media

"‘MCO2' |__{implements the media requirements. "MCO3' b conngction to the Bearer antrol
Requests that the IP Transport plane functional layer of this functional
provides an adequate QoS, based on the grouping, two way communications
QoS requirements for the call. may be available at this point.

N3.MediaEst_
Confirm

T3.TransportEs}_
Request

Media

Media_ L
Established

Establishing

Figure65. Originating Gateway: Establishing media.

Media_
Established

N3.MediaAct_
Indication

Inform the transport functional layer
"MC04' |___lthat the (_:aII js established. Two way
communications shall be established at
this point if it were not done earlier.

T3.TransportAct_
Indication

Media_
Activated

Figure 66. Originating Gateway: Activating media.
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N3.Media_ T3.Transport_
Release_ Release_
Request Confirm

77

Media_
Releasing
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Confirm termination of the media flow to
I Bearer Control functional layer

Requests that the IP Transport plane
terminates the media flow

‘MCO06'

‘MCO5'

T3.Transport_
Release_
Request

N3.MediaRelease
Confirm

Media_
Releasing

Figure67. Originating Gateway: Releasing media.

A.3.1.6 The IP Transport plane

The functional model and the functional entity actions of the IP Transport plane are outside the scope of the present
document.
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A.3.2 Originating Terminal FG
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The Originating terminal functional grouping implements the Terminal. The figure 69 shows the information flow within
the Terminal and the information flow to the next functional grouping (e.g. a network functional grouping) on the

originating side of the call.

MSC Call_Setup_in_Originating_Terminal
TF
User OTFG OTFG OTFG OTFEG OTFG S(Srviccti EG
e e | [ m | [8 | [cc | [sc ] brofile~ Next
Ul.Call_ 1 SC1.0_Service_ S1.0_Service_
Request Request Request
T1.TransportRsv_ M1.MediaRsv_ BearerRsv_ SC1.0_Service_ S1.0_Service_
Request Request Request Confirm Confirm
T1.TransportRsv_ | M1.MediaRsv_ BearerRsv_ Cl.Call_
Confirm Confirm -1T-Confirm Request T
T Cl.Bearer_
Request
OPT Ul.Address_ C1.CallReport._ 1
ncompletelndication Addressincomplete
Ul.Additionallnfo_ C1.Additionallnfo_
Indication Indication N
orT Ul.Address_ c1.CallReport._ 1
Completelndication AddressComplete N
T1.TransportEst_ M1.MediaEst_ Cl.Bearer
Request Request Confirm
T1.TransportEst_ M1.MediaEst_ BearerEst_
Confirm Confirm Indication
OPT, Ul.Alerting_ C1.CallReport._ 1]
Indication Alerting
1]
ci.Call_
1 Confirm
OPT, T1.TransportAct_ M1.MediaAct_ BearerAct_ 1]
Indication Indication Indication
1]
Ul.Connect_
Indication
< ACTIVE_PHASE >
Figure 68. Information flows at the Originating Terminal Functional Grouping.
MSC Call_Release_in_Originating_Terminal
Geer OTFG OTFG OTEG OTEG OTEG Sgrvi:i EG
I'IPIIMICIIBICIICICIISCIpmmg
< ACTIVE_PHASE >
M Ul.Release_ Cl.Release_ 4
Reguest Indication
1
Ul.Release_ Cl.Release_
Indication Indication
1]
T1.Transport_ M1.Media_ BearerRelease_
Rel Request ReleaseRequest Request
T1.Transport M1.Media_ BearerRelease_
ReleaseConfirm ReleaseConfirm Confirm
Ul.Release_
ICompletelndication

Figure 69. Information flows at the Originating Terminal Functional Grouping during the call-setup phase.

NOTE 1. The sender of the Bearer request shall be prepared to receive media as soon as the Bearer request is

transmitted.

NOTE 2. The Cl.CallReportAddresslncomplete and the C1.Additional Infol ndication may be repeated.
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The user indicates, by means of an implementation dependent interface, that the call shall be cleared. The User/Service
control interface requests the call to be cleared. The Originating terminal functional grouping indicates clearing of the call
to the Next functional grouping. The bearer isinternally cleared.

The Originating terminal functional grouping receives from the Next functional grouping an indication that the called
party has cleared. The Originating terminal functional grouping clearsthe bearer internally before the user isinformed
about the clearing of the call.

A.3.1.1 Service functional layer

The services available to the terminal user are outside the scope of the present document.

A.3.1.2 The Service Control functional layer

Originating_

Registered Wait

S1.0_Service_, S1.0_Service_, *
Confirm Reject

SC1.0_Service|
Request

Forward the service
request to the service
profile when registered

S1.0_Service_
Request

SC1.0_Service}
Confirm

SC1.0_Service|
Reject

Originating_

Wait Registered Registered

Figure70. Originating Terminal: Decideif terminal status and the service profile allows placing the call .
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A.3.1.3 The Call Control functional layer

Ul.CallReque
(address)

—

Decide if the registration status and terminal status allow call control to comply with the request. If the

SC1.0_Service_ terminal status prevents the call from proceeding, reject the call request. If registration is needed

Request for the call to proceed and registration has not yet taken place, it may request that the Service Control
functional layer initiates registration, or the call request may be rejected.

O_ServiceWait

I
SC1.0_Service, *
Confirm

Request that the Bearer Control
functional layer in this functional
grouping obtain the bearer require-
ments for the call.

(confirm) (reject)

Send the Call Request to
the Call Control functional
layer in the next functional

arouping.

C1.CallRequest
(address)
via Cl

Ul.Release_
Indication

Originated_ Ul.Release_
Call_ Complete_
Initiated Indication

Figure71. Originating Terminal: Initiating a call.

Overlap_
Sending

Ul.Additionallnfp_
Indication
(digit)

Reset(Tx3);
Set(Tx3);

C1.Additionallnfo -
Indication Transfer the additional

- information to the next
E/?z:\g(l_“t,)l functional grouping.

I—1 Restart timer Tx3.

Originated_

Call_
Initiated

Figure72. Originating Terminal: overlap sending to the next functional grouping.

ETSI



Error! No text of specified style in document.

Originated_
Call_
Initiated
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C1.CallReport.
Addressincompigte

C1.CallReport.
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AddressComplel
Start timer Tx3 in order to
(%%) ™1 supervise additional informa- ?Texs?st I~ Stop timer Tx3
tion from the user.
UL.Address_ Transfer an indication to the Ul.Address_ Send an indication to
Incomplete_ [ User that the number may be Complete_ the user that the
Indication incomplete. Indication number now is complete.

Overlap_
Sending

Originated_
Call_
Initiated

Originated_
Call_
Present

C1l.CallReport.
Alerting

Figure 73. Originating Terminal: completing the address.

Originated_
Call_
Present

C1.CallReport.
Alerting

K

Ul.Alerting_ | Indicate to the user that

Indication the called user is now alerting.
Call_

Received

Figure 74. Originating Terminal: Call received (remote user alerting).
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Call_
Received

O_Bearer_
Establish
Bearer_ || Activate the bearers
Activate to the both directions
Ul.Connect_ | Indicate to the user that
Indication the call has been answered.
Call_
Active

Figure75. Originating Terminal: activating a call.

Call_ CallPresent, OverlapReceiving,
Active, AddressComplete, CallAlerting
I
[ 1
Cl.Release_ |.Release_
Indication Request
'‘CC15' '‘CC08'
Ul.Release Cl.Release_ Sends release to the Call Control
Indication — Indication functional layer in the next/previous
via C1 functional grouping.
[ ]
1
Sends the BearerReleaseRequest
Bearer_ | to the Bearer Control functional
Release layer in this functional grouping

in order to to cease the media flows.

Ul.Release_ Confirm to the user and/or
Complete_ i1associated Service Control functions
Indication that the call is released

Null

Figure76. Originating Terminal: releasing a call.
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A.3.1.4 The Bearer control functional layer

Originating_

Bearer
- Bearer_

Idle

Reseving

gigLeerthsv_ N1.MediaRsv_ *
Originating Confirm
'BC100' '‘BC101'

Request that the Cc1iB Send the Bearer Request
N1.MediaRsv_ | __{ Media Control functional layer Re. u%zier— to the Bearer Control functional layer
Request in this functional group vian1 in the next functional grouping.

identifies the media options
for the call.

Report the bearer requirements
and media options for the call

to the Call Control functional layer
in this domain.

Originating_
Bearer_
Reseving

BearerRsv_
Confirm

At this point, the originating functional
group SHALL be able to receive any
media packets belonging to any specified
codec. It SHOULD queue them to the
jitter buffer.

Originating_
Bearer_
Reserved

Itis not, however, required to decode the
received media packets until it receives
BearerConfirm.

Figure77.Originating Terminal: reserving a bearer.

Originating_
Bearer_
Reserved

Originating_
Bearer_

Establishing

N1.MediaEst_ *
Confirm

Cl.Bearer_
Confirm

Confirm bearer establishment to
the Call Control functional layer
in this functional grouping.

Report the chosen media options to
N1.MediaEst_ |___{the Media Control functional layer BearerEst_
Request in this functional grouping, Indication

Originating_
Bearer_
Establishing

Bearer_
Established

Figure78. Originating Terminal: establishing a bearer.
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Bearer_
Established

BearerAct_
Indication
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N1.MediaAct_
Indication

Bearer_
Active

Inform media control(s) in this functional
grouping that the call is established

Figure79. Originating Terminal: activating a bearer.

BearerEstablished,
BearerActive,

OriginatingBearerReserved,
TerminatingBearerReserved

BearerRelease
Request

Bearer_

Releasing

N1.Media_ .
ReleaseConfirm

ReleaseRequedt | grouping.

Sends release request to Media control
N1.Media_ |___{functional layer in this functional

Confirms the bearer release to the Call
BearerRelease | ___| Control functional layer in this functional
Confirm grouping.

Bearer_
Releasing

Bearer_
Idle

Figure80. Originating Terminal: releasing abearer.
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A.3.1.5 The Media Control functional layer

N1.MediaRsv_
Request

DTS 02003 v0.10.10 (2000-07)

Media_
Reserving

T1.TransportRs
Confirm

Determine the media and the IP
'MCO00' I Transport plane capabilities.

Confirm the media and transport options
. , i __{to the Bearer Control functional layer
Mco1 of this FG

T1.TransportRsy_
Request

Media_
Reserving

Figure81. Originating Terminal: reserving media.

Media_
Reserved

N1.MediaEst_
Request

N1.MediaRsv_
Confirm

Media_
Reserved

Media_
Establishing

T1.TransportEst
Confirm

Requests that the IP Transport plane
"MC02' |___{implements the media requirements.
Requests that the IP Transport plane
provides an adequate QoS, based on the

Confirm establishment of the media

. . connection to the Bearer Control
MCO03 h - p

functional layer of this domain, two way
communications may be available

QoS requirements for the call.

T1.TransportEs}_
Request

Media

Establishing

Figure82. Originating Terminal: establishing media.
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Media_
Established

N1.MediaAct_
Indication
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Inform the transport functional layer
‘MCO04' |___Ithat the call is established. Two way
communications shall be established at
this point if it were not done earlier.

T1.TransportAct_
Indication

Media_
Activated

Figure 83. Originating Terminal: activating media.

Media_
Activated

N1.Media_
Release_
Request

Media_
Releasing

T1.Transport_
Release_
Confirm

Media_
Releasing

Figure84. Originating Terminal: releasing media.

A.3.2.5 IP Transport plane

'MCO05' 'MCO06'
T1.Transport Requests that the IP Transport plane . Confirm termination of the media flow to
Release PO 1 terminates the media flow N1.MediaRelease_ Bearer Control functional layer
Request_ Confirm

The functional model and the functional entity actions of the |P Transport plane are outside the scope of the present

document.
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A.3.3 Network Functional Groupings

The network functional grouping receives acall request and abearer request from the previous functional grouping. The
network functional grouping shall co-ordinate the reception of the call request with the reception of the bearer request.

Thereceived called party number does not (when analysed in the Service functional layer) result in a destination, thus
the network functional grouping returns areport to the previous functional grouping and waits for additional digits
before any routing can take place (Overlap sending phase). Once additional information is received (one or more digits)
the network functional grouping can route the call to the next functional grouping (Overlap receiving phase). The
network functional grouping shall supervise the Overlap sending and the Overlap receiving phase. The next functional
grouping reports when the Called party number is complete and establishment of the bearer can take place.

User dependent events (Alerting) are reported by the next functional grouping and transferred to the previous functional
grouping. Once the user answersthe call (Active phase) the Call request is confirmed by the next functional grouping
and transferred to the previous functional grouping.

The figure below show the detailed information flow required for a basic call setup.

MSC Call_Setup_in_Originating_Network
OTFG NFG NFG NFG NFG NFG NFG FG
[ Terminal ] [ 1P | [~ ] S | [ cc ] [ st 1] [ services | [ Next
Cl.Call_ SC2.AccessAnd_ S2.UserRouting_
Request RoutingRegquest Reguest
OPT C2.CallReport._ SC2.AccessAnd_ S2.UserRouting
AddressIincomplete RoutingReject Reject
C1.Additionallnfo SC2.AccessAnd i
Indication - RoutingRequest quﬂse‘g{m’““"g—
Cl.Bearer_ i S2.UserRouting_
Request . Confirm
S3.ValidateRoutIng_
Request
S3.ValidateRouting_
Confirm
S3.AccessRouting_
Request
T2.TransportRsv_ N2.MediaRsv_ BearerRsv SC2.AccessAnd | S3-AccessRouting_
Request Request Request. RoutingConfirm Confirm
T2.TransportRsv_ N2.MediaRsv_ T BearerRsv_ c2.call_
Confirm Confirm Confirm Request -+
Bearer_
Request
OPT C1l.CallReport_ C2.CallReport_
Addressincomplete Addressincomplete
C1.Additionallnfo_ C2.Additionallnfo_
Indication Indication
OPT. C1.CallReport_ C2.CallReport_
AddressComplete AddressComplete
T2.TransportEst_ N2.MediaEst_ Bearer_
Request Request Confirm ™
T2.TransportEst_ N2.MediaEst_ BearerEst_
Confirm Confirm Indication
Cl.Bearer_
-T Confirm|
OPT C1l.CallReport_ C2.CallReport_
Alerting Alerting
c2.call_
-T- Confirm
OPT T2.TransportAct_ N2.MediaAct_ BearerAct_
Indication Indication Indication
ci1.call_
Confirm
< ACTIVE_PHASE

Figure 85. Information Flowsat the Originating Network Functional Grouping during call setup flow.
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NOTE2: The Cn.CallReportAddressincomplete and the Cn.Additional Infolndication may be repeated.The previous
functional grouping sends an indication when the Calling party clears. Theindication istransferred to the next functional
grouping and the bearer is cleared internally. The network functional grouping receives an indication from the next
functional grouping when the Called party clears. Theindication is transferred to the previous functional grouping and

the bearer isinternally cleared.

The figure below shows the detailed information flows required for call termination.

MSC Call_Release_in_Originating_Network
OTFG NFG NFG NFG NFG NFG NFG FG
| Terminal | | P | | MC | | BC | | CC | | SC | | Services | | Next |
< ACTIVE_PHASE >
A_LT) Cl.Release_ C2.Release_ 1
Indication Indication
1
Cl.Release_ C2.Release_
Indication Indication
1
T2.Transport_ M2.Media_ BearerRelease_
ReleaseRequest ReleaseRequest Request
T2.Transport_ M2.Media_ BearerRelease_
R onfirm Rel onfirm Confirm

Figure 86. Information Flows at an Originating Network Functional Grouping during call teardown phase.
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MSC Call_Setup_in_Intermediate_Network
FG NFG NFG NFG NFG NFG NFG FG
[ Previous ] [ P | [ MC | [ BC | [ cC | [ SC | [ services | [ Next
C2.Call_ SC2.AccessAnd_ S3.ValidateRouting_
Reguest RoutingReguest Request
OPT C2.CallReport._ SC2.AccessANnd_| 53 validateRouting
Addressincomplete RoutingReject Reject
C2.Additionallnfo_ SC2.AccessAnd_ s3.validateRouting
Indication RoutingRequest Request —
C2.Bearer_ 1 S3.ValidateRouting_
Request Confirm
S3.AccessRouting_
Request
T2.TransportRsv_ N2.MediaRsv_ BearerRsv SC2.AccessAnd_| S3.AccessRouting_
Request Request Request. RoutingConfirm Confirm
T2.TransportRsv_ N2.MediaRsv_ BearerRsv_ C2.Call_ 4
Confirm Confirm Confirm Request
C2.Bearer_
Request
OPT C2.CallReport_ C2.CallReport_
Addressincomplete Addressincomplete
C2.Additionallnfo_ C2.Additionallnfo_
Indication Indication
OPT C2.CallReport_ C2.CallReport_
AddressComplete AddressComplete
T2.TransportEst_ N2.MediaEst_ C2.Bearer_
Request Request Confirm ™
T2.TransportEst_ N2.MediaEst_ BearerEst_
Confirm Confirm Indication
C2.Bearer_
-1z Confirm|
OPT C2.CallReport_ C2.CallReport_
Alerting Alerting
c2.Call_
- Confirm
OPT T2.TransportAct_ N2.MediaAct_ BearerAct_
Indication Indication Indication
c2.Call_
Confirm
< ACTIVE_PHASE >

Figure 87. Information Flows at the I ntermediate Networ k Functional Grouping during call setup time.

NOTE 1. The C2.CallReportAddresslncomplete and the C2.Additional Infol ndication may be repeated.

FG

NFG

NFG

MSC Call_Release_in_Intermediate_Network

NFG

NFG NFG NFG FG
I Previous I P I I MC BC I CcC I I SC I I Services I I Next
ACTIVE_PHASE >
ALT C2.Release_ C2.Release_
Indication Indication
C2.Release_ C2.Release_
Indication Indication
T2.Transport_ M2.Media_ BearerRelease_
ReleaseRequest ReleaseRequest Request
T2.Transport_ M2.Media_ BearerRelease_
ReleaseConfirm ReleaseConfirm Confirm

Figure 88. Information Flows at an Intermediate Networ k Functional Grouping during call teardown phase.
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MSC Call_Setup_in_Terminating_Network
FG NFG NFG NFG NFG NFG NFG TTFG
[ Previous ] [ P | [ MC | [ BC | [ cC | [ SC | [ services | [ Terminal
C2.Call_ SC2.AccessAnd_ S3.ValidateRouting_
Reguest RoutingReguest Reguest
OPT C2.CallReport._ SC2.AccessANnd_| 53 validateRouting 1
Addressincomplete RoutingReject Reject
C2.Additionallnfo_ SC2.AccessAnd_ s3.validateRouting
Indication RoutingRequest Request — 1
T S3.ValidateRouting_
C2.Bearer_ Confirm
Request
S2.UserRouting_
Request
S2.UserRouting_
Confirm
S3.AccessRouting_
Request
T2.TransportRsv_ N2.MediaRsv_ BearerRsv SC2.AccessAnd | S3:AccessRouting_
Request Request Request RoutingConfirm Confirm
T2.TransportRsv_ N2.MediaRsv_ T BearerRsv_ Cl.Call_
Confirm Confirm Confirm Request -+
C1.Bearer_
Request
T2.TransportEst_ N2.MediaEst_ Cl.Bearer_
Request Request Confirm ™
T2.TransportEst_ N2.MediaEst_ BearerEst_
Confirm Confirm Indication
C2.Bearer_
-1z Confirm|
OPT C2.CallReport_ Cl.CallReport_ 1
Alerting Alerting
1
ci1.call_
T Confirm
OPT T2.TransportAct_ N2.MediaAct_ BearerAct_ 1
Indication Indication Indication
1
c2.call_
Confirm
< ACTIVE_PHASE >

Figure 89. Information flows at the Terminating Network Functional Grouping during call setup.
NOTE 2. The Cn.CallReportAddressl ncomplete and the Cn.Additional Infol ndication may be

MSC Call_Release_in_Terminating_Network
FG NFG NFG NFG NFG NFG NFG FG
I Previous I I P I I MC I I BC I I CcC I I SC I I Services I I Next I
ACTIVE_PHASE >
ALT C2.Release_ Cl.Release_ 1
Indication Indication
1
C2.Release_ Cl.Release_
Indication Indication
1
T2.Transport_ M2.Media_ BearerRelease_
ReleaseRequest ReleaseRequest Request
T2.Transport M2.Media_ BearerRelease_
ReleaseConfirm ReleaseConfirm onfirm

repeated.
Figure 90. Information Flows at an Terminating Network Functional Grouping during call tear down phase.

NOTE:  Thissubclauseincludes SDL diagrams describing only the Originating Network Functional Grouping. The
terminating and intermediate network functional groupings act identically at this abstraction level, so they
areleft out.
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A.3.3.1 The Services functional layer

The behaviour of the Services functional layer isimplementation dependent. The Services functional layer is expected to
respond to requests made from the Service Control functional layer with appropriate parameters.

A.3.3.2 The Service Control functional layer

SC2.AccessAn(
RoutingReques!
(addr)

is_
Originating_
Nefwork

False True
S2.User_ Requests the user profile
RoutingRequest to apply caller-specific
(addr) routing

Routing_by_
A_User_
Profile
| 1
S2.User
PP S2.User
RoutingConfirm o=
(addr) RoutingReject
Rejects the Access routing
SC2.AccessAnd._| request when number does
RoutingReject not result in a reference to
another network or another service.
Validate_
Routing

Figure 91. Network: Call routing according caller’suser profileisdoneby Originating Network only.
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S3.ValidateRouting
Request(addr)
the call to proceed.

Requests the Services functional layer
to validate and perform routing analysis
and translation, as required to enable

Validating

DTS 02003 v0.10.10 (2000-07)

Optionally the information received
from the Services functional layer
may be used to generate a further
request to validate and perform
routing analysis and translation, as
required to enable the call to
proceed. The information used to
generate the request may be derived
from the response received from the
Services functional layer as well as
(Complete) | the information received from the
Call Control functional layer in this
functional grouping.

S3.Validate_
RoutingConfir
(addr, status)

(Incomplete)

B_User_
Routing

functional layer entity acting as a

number of functional entities in the
Services functional layer. It may also

layer issuing requests to a number of
functional entities in the Services

The order or sequence of such
requests is outside the scope of
the TIPHON TS-02.003.

NOTE : This may involve the Services

proxy and sending the request to any

involve the Service Control functional

functional layer (like presented here).

Figure 92. Network: Generic call routing.
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RoutingReject
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SC2.AccessAnd_—i when number does not result in a
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B_User_
Routing

Network

False | True
S2.User_ Requests the user profile
RoutingRequest to apply callee-specific
(addr) routing
Routing_by_
B_User_
Profile
—T
I 1
S2.User
- S2.User
RoutingConfirm B
(addr) RoutingReject
Rejects the Access routing
SC2.AccessAnd-— request when number does
RoutingReject not result in a reference to
another network or another service.
Access_
Routing

Figure 93. Network: Call routing according calleg’ suser profile by Terminating Network only.

E‘ZQJC;;SSROUWQ— Valid address, query
(addr) Number portability DB

Access_
Routing

S3.Access_

SC2.AccessAnd_ | Confirm that Routing has been chosen

RoutingConfirm{~} and pass the Routing information
(addr) to the Call Control functional layer.

Figure 94. Network: Call routing by number portability database.
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A.3.3.3 The Call Control functional layer

Cl.CallReques
(addr)

SC2.AccessAnd
RoutingRequest
(addr)

viasC1

Requests that the Service Control functional layer provides Access and
Routing response information. This determines whether the call should
proceed and if so to what destination it should be offered.

Routing

DTS 02003 v0.10.10 (2000-07)

SC2.AccessAn
RoutingReject

Request that the Bearer Control

functional layer in this functional
BearerReserve grouping obtains the bearer g&ﬁ:sllsReport._ Transfer the rejection to
requirements for the call. Incomplete i the previous functional
via C1 grouping
Confirm ! Reject
C2.CallRequest Send the Call Request Cl.Release_ store := addr: -It—lTee gzlagllnrseateeas‘??; r;g?gaeﬁ]'g c
(addr) to the next functional Indication SET(TX2): ! - Start addit?onal information :
via C2 grouping viaC1l ! timer Tx2
Overlap_ Null Fverlap_
eceiving Sending

Figure 95. Network: Initiating acall.

requirements for the call.

Request that the Bearer Control functional layer
in this funtional group obtains the bearer

BearerRsv_
Request

Confirm

BearerRsv_ BearerRsv_ *

Reject

Confirm @ Reject

Figure 96. Network: Procedure Bear er Reserve.
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LOverIap_

eceiving

C1.Additional _
Infolndication

RESET(Tx2)

addr := store // addr |

[——1Cancel timer Tx2.

The already received digits are sent
together with the additional ones. This
determines whether the call should
proceed and if so to what destination it
should be offered.

SC2.AccessAnd
RoutingRequest
(addr)
via sC1

Requests that the
Service Control functional layer provides
Access and Routing response information.

Routing

Figure97. Network: Overlap sending.

Overlap_
eceiving

C2.CallReport.
Addressincomplete

C1.Address_
Incomplete

RESET(Tx3)

I~ Stops timer Tx3.

Starts timer Tx3 in order to

C2.Additionallnfo_

Transfer additional digits to the next

SET(Tx3) I {supervise the reception of Indication - ;
additional digits. (addr) via C2 functional grouping
Everlap_ SET(TX3) | Starts timer Tx3.
eceving

Everlap_
eceving

ETSI

Figure 98. Network: Overlap receiving between previous and next functional grouping.
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L?verlap_

eceiving

%TX?: C2.CallReport.
Cl.CallReport. | |Timer Tx3 expires. The CC initiates a ) ) )
AddressCompldte{report to previous FG that the number RESET(Tx3) [~} Stop timer Tx3 (if running).
via C1 from now on is regarded as complete.
call C1.CallReport. Send the report to previous FG
Present AddressComplgte 1 if not already sent due to timer
viaCl Tx3 expiry (see CCO7).
Call_
Present
Overlap_
Receiving
i ]
C2.CallReport. c2.CallComplet
Alerting
Figure 99. Network: Completing the address.
Call_
Present
I ]
C2.CallReport. C2.CallReport. c2.CallComplet
Alerting ’
I
1
Do not send a report via C1 as
- it has already been sent due to gsetgﬁirs_h
timer Tx3 expiry (see CC07)
gllér(t.?iﬁgReporT.___ Indicate to the previous FG
via C1 that the called user is now alerting.
Call_
Received

Figure 100. Network: Call received (remote user alerting).
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Wait ’

BearerEst_ *
Indication

Figure 101. Network: Procedur e Bear er Establish.

Call_
Received

: Bearer
C2.CallConfirm Establish

71X

Bearer_
Activate

Indicate that the call has been answered
C1.CallConfirm to the Bearer Control functional layer

via C1 in this functional grouping and

to the Call Control functional layer in
the previous functional grouping.

Figure 102. Network: Call activated.

Send BearerActindication to the Bearer
Control functional layer in this functional
grouping to indicate that the bearer should
be fully established as a two-way flow.

BearerAct_
Indication

Figure 103. Network: Procedure Bearer Activate.
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Call_
Active

C1.Release_
Indication

C2.Release_
Indication

DTS 02003 v0.10.10 (2000-07)

Send release to the previous
functional grouping.

C2.Release_ Sends release to the Call Control Cl.Release_
Indication functional layer in the next Indication
via C2 functional grouping via C1
K ]
K
Bearer_ L{Send a request to release bearer to the Bearer
Release Control functional layer in this functional grouping
Null

Figure104. Network: Releasing a call.

BearerRelease_
Request

Releasing

BearerRelease
Confirm

Figure 105. Network: Procedure Bearer Activate.
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A.3.3.4 The Bearer Control functional layer

Bearer_
Idle

BearerRsv_
Request

Cl.Bearer_
Request

If a Bearer Request has not
SET(Tx2) I— been received from the Call Control

functional layer in this functional layer
then start Timer Tx2

Bearer_
Reserving.1

C1.Bearer_
x2
RESET(Tx2) || After Bearer Request is received,
stop timer Tx2.
CALL Compare the requirements of the Bearer Request
IsConsistent from the Bearer Control functional layer in the previous
It br network and the BearerRsvRequest from the Call Control
4 functional layer of this terminal to ensure consistency.
(Consistent) (Inconsistent)
If bearer requests are consistent, then
N2.MediaRsv_ || request that the Media Control functional BearerRsv_
Request layer of this terminal identifies the media Reject
options for the call.

Bearer_
Reserving.2

Bearerldle

Figure 106. Network: Reserving a bearer: waiting for Bear er Request from previous Functional Grouping.

Bearer_
Reserving.2

N2.Media_
RsvConfirm

Report the bearer requirements and media
options for the call to the Call Control
functional layer in this functional grouping.

BearerRsv_
Confirm

Send the bearer requirements and media
options towards the next functional grouping

C2.BearerRequest
via C2

Bearer_
Reserved

Figure 107. Network: Reserving a bearer: waiting for MediaRsvConfirmsfrom Media Control functional entity.
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Bearer_
Reserved

C1.Bearer_
Confirm

100

Bearer_

Establishing
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N2.MediaEst_

Confirm

N2.MediaEst_
Request

Bearer_
Establishing

Report the chosen media options to

|| the Media Control functional layer

in this functional grouping,

Figure 108. Network: Establishing a bearer.

Bearer_
Established

BearerAct_
Indication

BearerEst_
Indication

Confirm bearer establishment to
the Call Control functional layer
in this functional grouping.

Confirm
via C1

Bearer_

Established

C1.Bearer_

Confirm bearer establishment to
the previous functional grouping.

N2.MediaAct_

Inform media control(s) in this functional
grouping that the call is established

Indication

Bearer_
Active

Figure 109. Network: Activating a bearer.

BearerEstablished,
BearerActive,

BearerRelease
Request

BearerReserved

Bearer_
Releasing

N2.Media_
ReleaseConfirm

N2.Media_
ReleaseRequeg

Bearer_
Releasing

| |functional layer in this functional

Sends release request to Media control

grouping.

Figure110. Network: Releasing a bearer.

ETSI

BearerRelease |
Confirm

Confirms the bearer release to the Call
Control functional layer in this functional
grouping.
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A.3.3.5 The Media Control functional layer

Media_
Reserving

N2.MediaRsv
Request

Determine the media and the IP Confirm the media and transport options
'MCO0' L Transport plane capabilities. 'MCO1" . (t)of mles ?:egrer Control functional layer

T2.TransportRs
Request

N2.MediaRsv_
Confirm

Media_
Reserving

Media_
Reserved

Figure11l. Network: Reserving media.

Media_
Establishing

N2.MediaEst_,
Request

Requests that the IP Transport plane Confirm establishment of the media
MCO2' |___{implements the media requirements. "MCO3' |___{connection to the Bearer Control
Requests that the IP Transport plane functional layer of this functional

provides an adequate QoS, based on grouping, two way communications
the QoS requirements for the call. may be available at this point.

_ NOTE: If the next functional grouping is a
N2.MediaEst_ terminal the speech may be established
Confirm only in the direction of the caller.

T2.TransportEsf_
Request

Media_
Establishing

Media_
Established

Figure112. Network: Establishing media.
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Media_
Established

N2.MediaAct_.
Indication

Inform the transport functional layer
'‘MCO04' |—that the call is established. Two way
communications shall be established at
this point if it were not done earlier.

T2.TransportAc}_
Indication

Media_
Activated

Figure 113. Network: Activating media.

Media_
Activated

Media_
Releasing

N2.Media_
Release_
Request

T2.Transport_
Release
Confirm

Requests that the IP Transport plane Confirm termination of the media flow
'MCO5' I— terminates the media flow 'MCO06' I— to Bearer Control functional layer

T2.Transport_
Release_
Request

N2.MediaRelease_
Confirm

Media_
Releasing

Figure114. Network: Releasing media.

A.3.3.6 The IP Transport plane

The functional model and the functional entity actions of the IP Transport plane are outside the scope of the present
document.

ETSI



Error! No text of specified style in document. 103 DTS 02003 v0.10.10 (2000-07)

A.3.4 Terminating Gateway Functional Grouping

The Terminating Gateway Functional Grouping receives a call request and a bearer request from the previous functional
grouping. The previous network functional grouping shall co-ordinate the reception of the call request with the reception
of the bearer request.

MSC Call_Setup_in_Terminating_Gateway
EG TGEG TGEG TGEG TGEG TGEG TGEG
[ Previous ] [ e ] [ me ] [ B ] [ e ] [ s ] [ senices | [ sen
C2.Call_ SC3.AccessAnd S3.ValidateRouting_
Request RoutingRequest Request
OPT C2.CallReport._ SC3.AccessAnd_ | S3.validateRouting_
Addressincomplete RoutingReject Reject
C2.Additionallnfo_ SC3.AccessAnd_ S3.ValidateRouting_
Indication RoutingRequest Request
S3.ValidateRouting_
. Confirm
S3.AccessRouting_
Request
C2.Bearer_ SC3.AccessAnd_ | 53 AccessRouting
Request RoutingConfirm Confirm
T3.TransportRsv_ N3.MediaRsv_ BearerRsv_
Request. Request Request.
T3.TransportRsv_ N3.MediaRsv_ BearerRsv_ C3.CallAndBearer_
Confirm Confirm Confirm Request
QPT C2.CallReport._ C3.CallReport._
Addressincomplete Addressincomplete
C2 Additionalinfo_ C3.Additionallnfo,
Indication Indication -
OPT, C2.CallReport._ C3.CallReport._
AddressComplete AddressComplete
OoPT} | C2.CallReport._ C3.CallReport._|
Alerting Alerting
T3.TransportEst_ N3.MediaEst_ BearerEst_
equest. Request Request
T3.TransportEst_ N3.MediaEst_ BearerEst_
Confirm Canfirm. Canfirm
C2.Bearer_
Confi
- C3.CallAndBearer_
Confirm |
OPT, T3.TransportAct_ N3.MediaAct_ BearerAct_
Indication. Indication Indication |
C2.Call_
Confirm
< ACTIVE_PHASE

Figure 115. Information flows at the Ter minating Gateway Functional Grouping during call setup phase.

NOTE 1. The Cn.CallReportAddressincomplete and the Cn.Additional Infol ndication may be repeated.

Thereceived called party number does not (when analysed in the Service functional layer) result in a destination, thus
the Terminating Gateway Functional Grouping returns areport to the previous functional grouping and waits for
additional digits before any routing can take place (Overlap sending phase). Once additional information is received (one
or more digits) the Terminating Gateway Functional Grouping shall route the call to the SCN (Overlap receiving phase).
The Terminating Gateway Functional Grouping shall supervise the Overlap sending and the Overlap receiving phase.
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The Terminating Gateway Functional Grouping reports when the Called party number is complete and establishment of
the bearer can take place.

User dependent events (Alerting) are reported by the SCN and Terminating Gateway Functional Grouping transfersthem
to the previous functional grouping. Once the user answers the call (Active phase) the Call request is confirmed by the
SCN and Terminating Gateway Functional Grouping transfers confirmation to the previous functional grouping.

The figure 115 shows the detailed information flow required for abasic call setup.

The Terminating Gateway Functional Grouping receives an indication from the previous functional grouping when the
Calling party clears. Theindication istransferred to the next functional grouping and the bearer isinternally cleared.

MSC Call_Release_in_Terminating_Gateway
FG TGFG TGFG TGFEG TGFG TGFEG TGFEG
[ Previous ] [ e ] [ me ] [ B ] I [ sc.se ] [ senices | [ sen ]
< ACTIVE_PHASE >
ALT C2.Release_ C3.Release_ 4
Indication Indication
1
C2.Release_ C3.Release_
Indication Indication
1
T3.Transport_ N3.Media_ BearerRelease_
ReleaseRequest |, ReleaseRequest | Request
T3.Transport N3.Media_ BearerRelease_
ReleaseConfirm ReleaseConfirm Confirm

Figure 116. Information flows at the Terminating Gateway Functional Grouping during call tear down.

The Terminating Gateway Functional Grouping receives an indication from the next functional grouping when the Called
party clears. Theindication istransferred to the previous functional grouping and the bearer isinternally cleared.

A.3.4.1 Service functional layer

The behaviour of the Services functional layer isimplementation dependent. The Service functional layer is expected to
respond to requests made from the Service Control functional layer with appropriate parameters.
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A.3.4.2 Service Control functional layer

Null
Requests the Services functional layer
gﬁt'ﬁc?essﬁgs(r_—" to validate and perform routing analysis
9gReq and translation, as required to enable
(addr)
the call to proceed

S3.ValidateRouting
Request(addr)

Validating

Optionally the information received
from the Services functional layer
may be used to generate a further
request to validate and perform
routing analysis and translation, as

S3.Validate_
RoutingConfir
(addr, status)

S3.Validate_
RoutingReject

DTS 02003 v0.10.10 (2000-07)

required to enable the call to
proceed. The information used to

Rejects the Access routing request when
number does not result in a reference to
another network or another service.

generate the request may be derived SC3.AccessAnd
from the response received from the RoutingReject
Services functional layer as well as
(Incomplete) (Complete) | the information received from the
Call Control functional layer in this
functional grouping.
Null

NOTE : This may involve the Services
functional layer entity acting as a
proxy and sending the request to any
number of functional entities in the
Services functional layer. It may also
involve the Service Control functional
layer issuing requests to a number of
functional entities in the Services
functional layer (like presented here).

The order or sequence of such
requests is outside the scope of
the TIPHON TS-02.003.

Figure117. Terminating Gateway: Generic call routing.

Access_
Routing

S3.AccessRouting_
Confirm

Confirm that Routing has been chosen
and pass the Routing information
to the Call Control functional layer.

Reauest oy Vel address, query RoutngConfmi=—
(addr) p (addr)
Access_ Null

Routing

Figure 118. Terminating Gateway: Call routing with number portability datab
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A.3.4.3 Call Control functional layer

Requests Service Control to provide
Access and Routing response
information. This determines whether
the call should proceed and if so to
what destination it should be offered.

SC3.AccessAnd
RoutingRequest
(addr)

Terminating_
Routing

SC3.AccessAnd SC3.AccessAn
. . g *
g(élétrl)ngConflrm RoutingReject
CALL Request that the Bearer Control C2.CallReport._| o
BearerReseNes functional layer in this function Address_ || Transfer the rejection to the
g grouping obtains the bearer Incomplete previous functional grouping.
requirements for the call. viaC2
(Confirm) !(Reject) B )
The Digits already received
store :=addr [} in the Call request is
stored in CC.
C3.CallAnd00 2.Release_ Start timer Tx2 to supervise
BearerRequest Eg ?ﬁetgecﬁall Request Fdication SET(Tx2) i1 the reception of additional
via C3 ’ ia C2 information.

L N

Ferminating_

Overlap_ !N ull

Overlap_
Receiving

Sending

Fermina’[ing_

Figure 119. Terminating Gateway: I nitiatingacall.
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Ferminating_
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Overlap_
Sending

C2.Additional_
Infolndication
(addr)

RESET(Tx2)

1 Stops timer Tx2.

addr := store // addr |

The already received digits are sent again.

SC3.AccessAnd
RoutingRequest
(addr)

via sc3

Trerminating_

Requests that the Service Control functional
layer provides Access and Routing response
information.

Routing

Figure 120. Terminating Gateway: Overlap sending.

Overlap_

TFerminating_
Receiving

C3.CallReport.
Addressincomplate

C2.Address_
Incomplete

C2.Additionalln
Indication
(addr)

o

RESET(Tx3)

I Stops timer Tx3.

Starts timer Tx3 in order to | C3.Additionallnfo_>

SET(Tx3) 1 supervise the reception of | Indication Sends additional digits to SCN.
additional digits. (addr) via C3

erminating_ ]

Overlap_ SET(Tx3) I——1 Srarts timer Tx3

Receiving

! L

C3.CallReport.
Alerting

C3.CallAnd_

BearerConfirm Overlap_

rerminating_
Receiving

[T_Bearer_
Establish

Figure121. Terminating Gateway: Overlap receiving — relaying additional addressinfor mation towar ds SCN.
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X3

Timer Tx3 expires. C3.CallReport.

AddressComple
c3.callReport. | The CC initiates a report to -
AddressCompidte—{ Previous functional grouping RESET(Tx3) [~ Stop timer Tx3.
via C3 that the number from now on
is regarded as complete.

erminating_ C2.CallReport. .
Call_ AddressComplefe™} Send the report via C2
Proceeding viaC2
Do not send a report via C3 as erminating_
/Ega(r:ifgggti o it has already been sent due to r Call_
p timer Tx3 expiry. Proceeding

Figure122. Terminating Gateway: Addressiscomplete, call will proceed.

erminating_
Call_
Proceeding

C3.CallReport.

[ C3.Calland_

Alerting BearerConfirm
K
C2.CallReport. | Indicate to the previous Bearer
Alerting I FG that the called user ITE_stainsh_
via C2 is now alerting.
T_Bearer_
Establish

erminating_
Call_
Alerting

Figure 123. Terminating Gateway: Call isreceived, remote user isalerting.
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Call

rerminating_
Alerting

C3.CallAnd_
BearerConfirm

K
Indicate that the call has been answered
Bearer_ to the Bearer Control functional layer
Activate in this functional grouping and to the
previous functional grouping.

C2.CallAndBeal
Confirm
via C2

Call_
Active

Figure 124. Terminating Gateway: Completing the call.

Call_
Active
I 1
C3.Release_ C2.Release_
Indication Indication
C2.Release C3.Release
Sends release to the Call Control | _|~%""~" — Lo — ]
functional layer in the next domain. Indication Indication Sends release to the SCN.
via C2 viaC3
I ]
/|
Bearer Sends a request to release bearer to the
Release i—{Bearer Control functional layer in this
functional grouping.
Null

Figure125. Terminating Gateway: Releasing the call.
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Bearerldle
f 1
BearerRsv_ C2.Bearer_
Request._ Request
Terminating
If a Bearer Request has not
SET(Tx2) I— been received from the Call Control
functional layer in this functional layer
then start Timer Tx2

Terminating_
Bearer_
Reserving.1

C2.Bearer_

X2

After Bearer Request is received,
stop timer Tx2.

RESET(Tx2)

Compare the requirements of the Bearer Request

from the Bearer Control functional layer in the previous
network and the BearerRsvRequest from the Call Control
functional layer of this terminal to ensure consistency.

CALL
IsConsistent
rr, bri

(Consistent)

(Inconsistent)

If bearer requests are consistent, then
request that the Media Control functional
layer of this terminal identifies the media

options for the call.

N3.MediaRsv_
Request

Terminating_
Bearer_
Reserving.2

BearerRsv_
Reject

Bearerldle

Figure 126. Terminating Gateway: Reserving a bearer: waiting for Bearer Request from previousfunctional grouping

Terminating_

Bearer_
Reserving.2

N3.Media_ *
RsvConfirm

Report the bearer requirements and media
options for the call to the Call Control
functional layer in this domain.

BearerRsv_
Confirm

Terminating_
Bearer_
Reserved

Figure127. Terminating Gateway: Confirming bearer reservation.
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N3.MediaEst_
Confirm

N3.MediaEst_
Request

Report to the Media Control functional
layer in this functional grouping the

chosen media options.

C2.Bearer_
Confirm
viaC2

Terminating_
Bearer_
Establishing

BearerEst_
Confirm

Bearer_
Established

Figure 128. Terminating Gateway: Establishing a bearer.

BearerAct_
Indication

Bearer_
Established

Report the media is established to the

Call Control functional layer of this terminal.
The media stream may be one-way or
two-way at this stage depending on
implementation options.

Note that the network may choose not to
permit conveyance of two-way speech flows.

N3.MediaAct_ }|—{Inform media control(s) in this functional
Indication grouping that the call is established
Bearer_

Active

Figure 129. Terminating Gateway: Activating a bearer.

BearerEstablished,
BearerActive,

OriginatingBearerReserved,
TerminatingBearerReserved

BearerRelease
Request

Bearer_
Releasing

N3.Media_

ReleaseConfirm

’ Sends release request to Media control Confirms the bearer release to the Call
ggl'('evzlggllgé vedt | functional layer in this functional gg%ﬁ:selease__ Control functional layer in this functional
qued grouping. grouping.
Bearer_ Bearer_
Releasing Idle

Figure 130. Terminating Gateway: Releasing a bearer.
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A.3.4.5 Media control functional layer

N3.MediaRsv
Request
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Media_
Reserving

<
|

IT3.TransportRs
Confirm
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Imcoo —

L_I?etermine the media and the IP
ransport plane capabilities.

ImMcor .

iConfirm the media and transport options
to the Bearer Control functional layer
of this FG

3.TransportRg|
Request

[ Media_
Reserving

Figure 131. Terminating Gateway: Reserving media.

N3.MediaEst_.
Request

N3.MediaRsv_
Confirm

[ Media_
Reserved

Media_
Establishing

‘MC02'

T3.TransportEst_

Request

Media_
Establishing

Requests that the IP Transport plane
implements the media requirements.
Requests that the IP Transport plane
provides an adequate QoS, based on the
QoS requirements for the call.

Figure 132. Terminating Gateway: Establishing media.

'‘MCO03'

N3.MediaEst_
Confirm

Media_
Established

ETSI

Confirm establishment of the media

i___{connection to the Bearer Control

functional layer of this functional
grouping, two way communications
may be available at this point.
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Media_
Established

N3.MediaAct_
Indication

Inform the transport functional layer
'‘MCO04' |—that the call is established. Two way
communications shall be established at
this point if it were not done earlier.

T3.TransportAc}_
Indication

Media

Activated

Figure 133. Terminating Gateway: Activating media.

Media_
Activated

Media_
Releasing

N3.Media_
Release_
Request

T3.Transport_
Release
Confirm

' { i___|{ Requests that the IP Transport plane ! ! || Confirm termination of the media flow to
MCO05 - ; MCO06 ;
terminates the media flow Bearer Control functional layer

T3.Transport_
Release
Request

N3.MediaRelease_
Confirm

Media_
Releasing

Figure 134. Terminating Gateway: Releasing media.

A.3.4.6 IP Transport plane

The functional model and the functional entity actions of the IP Transport plane are outside the scope of the present
document.
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A.3.5 Terminating Terminal FG

The Terminating terminal functional grouping receivesacall request and a bearer request from the previous functional
grouping. The Terminating terminal functional grouping shall co-ordinate the reception of the call request with the
reception of the bearer request.

The Service Control functional layer shall co-ordinate the requested service (audio, video, etc.) with the availability of
the hardware devices with the called user requirements required to perform the service.

NOTE:  Theinterface for how the User impacts the selection of the hardware device isimplementation dependent.

The arrival of the call isindicated to the Services functional layer (and thus the user) and reported to the previous
functional grouping asan Alerting event. The Services functional layer shall indicate when the user answers and the call
reguest may be confirmed to the previous functional grouping.

The figure 135 shows the detailed information flow required for abasic call setup.

MSC Call_Setup_in_Terminating_Terminal

FG TTEG TTEG TTEG TTEG Servi 0
Crevos ] [ 1 [Cwe 1 [Cee ] [Cee ] [ e | [
Cl.Call_ SC1.T_Service_ S1.T_Service_
—t-Request Request Request
Cl.Bearer_ SC1.T_Service_ S1.T_Service_
Request Confirm Confirm
T T1.TransportRsv. N1.MediaRsv. BearerRsv.
Request Request Request
T1.TransportRsv_ N1.MediaRsv_ BearerRsv_ A
Confirm Confirm Confirm Ul.Callindication
T C1.CallReport. - 1i
—A—Lﬂ Algrtinﬁ Ul.AlertingRequest

Cl.CallReport._

Alerting
1]
T1.TransportEst_ N1.MediaEst_ BearerEst_
Request Request Request Ul.ConnectRequest
T1.TransportEst_ Nl.l\é[ediaEsL BearerEst_
Confirm Confirm Confirm
Cl.Bearer_ -+
Confirm Ul.ConnectConfirm
orT T1.TransportAct_ N1.MediaAct_ BearerAct_ 1
Indication Indication Indication
1]
ci1.call_
Confirm

< ACTIVE_PHASE >

Figure 135. Information flows at the Terminating Terminal Functional Grouping during the call setup phase.

The previous functional grouping shall indicate when the Calling party clears. The bearer shall be released internally
before an indication is sent to the Services functional layer. The Services functional layer shall indicate to the user that
the call is cleared. The indication to the user isimplementation dependent.

The figure shows the detail ed information flow required when the Calling party clears.
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MSC Call_Release_in_Terminating_Terminal

FG TTFG TTEG TTEG TTEG
[Pevos ] [ ® ] [we ] [e ] [ecc ]
| | | | |

ACTIVE_PHASE >

ALT Cl.Release_ Ul.Release 1
Indication Indication
1
Cl.Release_ Ul.Release_
Indication Request
1
T1.Transport N1.Media_ BearerRelease_
ReleaseRequest ReleaseRequest Request
) Ul.Release_
T1.Transport_ N1.Media_ BearerRelease_ Complete_
ReleaseConfirm ReleaseConfirm Confirm Indication

Figure 136. Information flows at the Terminating Terminal Functional Grouping during the call teardown
phase.

The Terminating terminal functional grouping shall indicate to the previous functional grouping when the Called party
clears and internally release the bearer.

A.3.5.1 The Services functional layers

The services available to the terminal user are outside the scope of the present document.
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A.3.5.2 The Service Control functional layer

Figure137. Terminating Terminal: Decideif terminal statusand the service profile allows presenting the call to the

user.

Registered

Originating_

Wait
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SC1.0_Service| S1.0_Service_. S1.0_Service

Request Confirm Reject
S1.0_Service ':: ”L’J":srtdtghazesrgir%iec o SC1.0_Service| SC1.0_Service|
Request ay ) Confirm Reject

profile when registered
Originating_ ; ;
Wait Registered Registered
. Terminating_
Registered Wait
{ I
SC1.T_Service | S1.T_Service_ S1.T_Service_
Request Confirm Reject

Forward the service

S1.T_Service_ : SC1.T_Service| SC1.T_Service |
Request request to the service Confirm Reject
profile when registered
Terminating_ Registered Registered

Wait
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A.3.5.3 The Call Control functional layer

Indicates the arrival of a call to the Decide if th istration stat
associated Service Control layer || SCL.T_Service_ ecide It the registration status
Functions. A decision is made that the Request and terminal status requires
call will be allowed to proceed based on call control to reject the call.
user preferences and terminal/user state

T_ServiceWait
e M
I I 1
* SC1.T_Service SC1.T_Servic
Confirm Reject

Request that the Bearer Control
functional layer in this functional
grouping obtains the bearer require-
ments for the call.

(reject)

CALL
BearerReserve:

(confirm)

Indicates arrival of Ul.Callindicatio C1.CallReject
call to the user via C1

Optionally, the Call Control
Functional layer may send Null
also C1.CallReport.Alerting autoalert

primitive to previous FG I

(true) (false)

Call_
Present

Figure 138. Terminating Terminal: initiating a call.

Request that the Bearer Control functional layer
in this funtional group obtains the bearer
requirements for the call.

BearerRsv_

Request._

Terminating
b

BearerRsv_ BearerRsv_ *
Confirm Reject

@ Confirm @ Reject

Figure139. Terminating Terminal: Procedure T_Bearer Reserve.
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Call_
Present
{ 1
Ul.Alerting_ I.Connect_
Request Request

Cl.CallReport._
Alerting
via C1

bearer_
before_connect

Optionally, the bearer can
be established before sending
CallConfirm

false
true

T_Bearer_
Establish

L”:::E

Call_
Alerting

Figure 140. Terminating Terminal: User alerting.

Figure141. Terminating Terminal: Procedure T_Bearer Establish.

BearerEst_
Request(ber)

Request that the Bearer Control functional layer
in this functional group establishes the bearer.
The bearer can be unidirectinal or bidirectional,
depending on implementation options.

1
BearerEst_ *
Confirm
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Call_
Alerting

Ul.Connect_
Request

) , Send Call Confirm to the Call Control
\(/:i;.gi\IIConﬂrm \(/:i;.((::ilIIConﬂrm functional layer in the previous functional
grouping.
Optionally, the bearer can
be established before sending
bearer_ CallConfirm
false =
true
T_Bearer_
Establish
I
Send BearerActindication to
Bearer_ |—{the Bearer Control functional layer in this
Activate functional grouping to indicate that the
bearer should be fully established as a
two-way flow.
Ul.Connect_ |_}Indicates the establishment
Confirm of a call to the user.
CallActive

Figure 142. Terminating Terminal: Acceptingacall.

act_
required

false Send an optional BearerActindication

to the Bearer Control functional layer
in this functional grouping to indicate
that the bearer should be fully
established as a two-way flow.

BearerAct_
Indication

Figure 143. Terminating Terminal: Procedur e Bearer Activate.
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Call_ CallPresent, OverlapReceiving,
Active, AddressComplete, CallAlerting
I
[ 1
Cl.Release_ |.Release_
Indication Request
'CC15' '‘CCo8'
K
K
Cl.Release_ Sends release to the Call Control
mbﬁg&aﬁe— Indication functional layer in the next/previous
via C1 functional grouping.
I ]
|
Sends the BearerReleaseRequest
Bearer_ | to the Bearer Control functional
Release layer in this functional grouping
in order to to cease the media flows.
Ul.Release_ Confirm to the user oand/or
Complete_ I~ ] associated Service Control functions
Indication that the call is released
Null

Figure144. Terminating Terminal: Releasing a call.

A.3.5.4 The Bearer Control functional layer

Bearerldle

Bearerldle

BearerRsv_ Cl.Bearer_
Request._ Request
Terminating

If a Bearer Request has not
SET(Tx2) i1 been received from the Call Control
functional layer in this functional layer
then start Timer Tx2

Terminating_
Bearer_
Reserving.1

Figure 145. Terminating Terminal: Reserving a bearer: waiting for Bear er Request from previous Functional
Grouping.
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Terminating_
Bearer_
Reserving.1

Cl.Bearer_
T2

After Bearer Request is received,

RESET(Tx2) ] stop timer Tx2.

Compare the requirements of the Bearer Request

from the Bearer Control functional layer in the previous
network and the BearerRsvRequest from the Call Control
functional layer of this terminal to ensure consistency.

CALL
IsConsistent
Ir, br

(TRUE) (FALSE)

If bearer requests are consistent, then
N1.MediaRsv_ | request that the Media Control functional BearerRsv_
Request layer of this terminal identifies the media Reject

options for the call.

Terminating_
Bearer_
Reserving.2

Bearerldle

Figure 146. Terminating Terminal: Reserving a bearer: comparetherequirementsand reserve media.

Terminating_
Bearer_
Reserving.2

N1.Media_
RsvConfirm

Report the bearer requirements and media
gg%ﬁm{sv_ options for the call to the Call Control
functional layer in this domain.

Terminating_
Bearer_
Reserved

Figure 147. Terminating Terminal: Reserving a bearer: confirm mediareservation to call control layer.
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Terminating_

Bearer_
Establishing
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BearerEst_ N1.MediaEst_ *
Request Confirm
: Report to the Media Control functional Cl.Bearer_
gé.hﬂszaEst_ [ {layer in this functional grouping the Confirm
a chosen media options. viaC1l

Terminating_
Bearer_
Establishing

Figure 148. Terminating Terminal: Establishing abearer.

Bearer_
Established

BearerAct_
Indication

BearerEst_
Confirm

Bearer

Report the media is established to the

Call Control functional layer of this terminal.
The media stream may be one-way or
two-way at this stage depending on
implementation options.

Note that the network may choose not to
permit conveyance of two-way speech flows.

Established

N1.MediaAct_ |—]Inform media control(s) in this functional

Indication

grouping that the call is established

Bearer_
Active

Figure 149. Terminating Terminal: Activating a bearer.

BearerEstablished,
BearerActive,

OriginatingBearerReserved,
TerminatingBearerReserved

Request

BearerRelease

Bearer_
Releasing

N1.Media_
ReleaseConfirm

Sends release request to Media control

. Confirms the bearer release to the Call
géiggig'sg uedt _|functional layer in this functional gg%ﬁ:selease__ Control functional layer in this functional
qued grouping. grouping.
Bearer_ Bearer_
Releasing Idle

Figure 150. Terminating Terminal: Releasing a bearer.
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A.3.5.5 The Media Control functional layer

Media_
Reserving

Media_
Idle

T1.Transport_

N1.MediaRsv_
RsvConfirm

Request

) I : Confirm the media and transport options
T1.TransportRs}.._{ Determine the media and the IP N1.MediaRsv_ to the Bearer Control functional layer

Request Transport plane capabilities. Confirm of this G

Media_ Media_
Reserving Reserved

Figure151. Terminating Terminal: Reserving media.

Media

Media_ _
Establishing

Reserved

T1.TransportEst

N1.MediaEst_
Confirm

Request

Requests that the IP Transport plane Confirm establishment of the media
T1.TransportEs| implements the media requirements. N1.MediaEst_ connection to the Bearer Control
Request Requests that the IP Transport plane Confirm functional layer of this domain, two way
provides an adequate QoS, based on the communications may be available

QoS requirements for the call. at this point.

Media

Media_ _
Established

Establishing

Figure 152. Terminating Terminal: Establishing media.

Media_
Established

N1.MediaAct_
Indication

Inform the transport functional layer
T1.TransportAc}—that the call is established. Two way
Indication communications shall be established at
this point if it were not done earlier.

Media_
Activated

Figure 153. Terminating Terminal: Activating media.
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Activated

N1.Media_
Release_
Request
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Media_
Releasing

T1.Transport_
Release_
Confirm
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Et‘ll;ggsmn— | Requests that the IP Transport plane | N1.MediaRelease_ Confirm termination of the media flow to
R - terminates the media flow Confirm Bearer Control functional layer

equest

Media_ Media_
Releasing Idle

Figure 154. Terminating Terminal: Releasing media.

A.3.5.6 The IP Transport plane

The functional model and the functional entity actions of the IP Transport plane are outside the scope of the present

document.
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Annex B: (informative)
Backward compatibility with TIPHON/DTS 02002

This annex shows the relationship between the architecture in the present document and the previous architecture given
inthe DTS 02002.

Figure 155 shows the functions and reference points defined in DTS 02002. These functions are as follows:

?? GK isthe gatekeeper and provides address translation and controls access to the network for terminals, gateways,
etc..

?? The Gateway is composed of three separate Functional Blocks:

?? MediaGateway: Provides the media mapping and/or transcoding functions.

?? MediaGateway Controller: Controls the Media Gateways.

?? Signalling Gateway: Provides the signalling mediation function between the P domain and the SCN domain.
?? TheH.323 terminal is an endpoint other than a gateway or a multipoint control unit.

?? Back end represents services provided by third parties.

GK D GK G Back
End
A C F
H.323 [Mediagw [ 3 Signalling | | Eb
Terminal Controller GW :
N
Media GW L Ea

Figure 155. Functional groupings and reference pointsin DTS 02002
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Figure 156 takes the functions defined in DTS 02002 and maps the reference pointsin the present document to those
functions. The functions defined in DTS 02002 can therefore be seen to contain entities in one or more of the functional
layers defined in the present document.

T2

T3] Gateway

IP transport plane )

Figure 156. Theold functionsand the new reference points
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Annex C: (informative)
Example of an H.323 implementation

This annex contains material that enabled the architecture in the main body of the present document to be compared with
an example implementation. Theinformation contained in this annex will be superseded by publications containing a

more complete analysis. When that material is available, this annex will be removed.

Figure 157 & figure 158 show the elements as defined in H.323 [ii] and how the functional entities as described in this
document map to these entities. Please note that these figures show the relationships, not atopology.

PSTN Plane

/- - N\ L N M\
g Terminal Gatekeepell [Gatekeeper|
=
L3 R1 R2
oo
s g {\ n
%8 V] U
_7o C1
3 g C2
o
535
s g
M 8_ Y / \_
80
T =
2 § M1
-/ MGW Gateway
Figure157. H.323 entities (1)
N LN
¢l Terminal Gatekeeper
Q
L= DL
£ I 0
g8 Y v
_3 C1
St
o
i)
==
28 \ )\ ==
8D
N/
Figure 158. H.323 entities (2)
C.1 Terminal
Theterminal contain the following functional entities as defined in Clause 6:
Services
Ticket

Service Control

Registration (user part)

Call Control
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Call control function.
Bearer Control
Bearer control

Media Control

Media control

C.2 Gateway (GW)

The gateway ensures the interworking between an IP network and an SCN network. It is composed of three separate
Functional Blocks:

the Signalling Gateway;
the Media Gateway;

the Media Gateway Controller.

C.2.1 Media Gateway

Media Contral

C.2.2 Media Gateway Controller
Service Control

Routing (optional)

Call Controal

Cdll Control

Bearer Control:

Bearer Control

C.2.3 Signalling Gateway
Service Control

Routing: (optional)

Call Contral

Call Control

Bearer Control: (optional)

Bearer Control

M anagement

Network entity registration (Entity part)
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C.3 GateKeeper (GK)

The gatekeeper Function shall be responsible for control and management of the various elements of the TIPHON
Phase 2 reference configuration. The gatekeeper Function shall determine the route that call signalling and media
transport takes for each call. It may contain the following functional blocks.

Service Control

Routing:

User profile (optional)

User profile access (optional)
Registration (server part)
Call Control (optional)

Call Control

Bearer Control: (optional)
Bearer Control

Many of these functions are optional. H.323 has made the definition of the Gatekeeper sufficiently broad that all of the
implementations shown in figure 159 may be considered as alegal implementation. The most minimal gatekeeper (number
5) only accepts registration and call routing requests.

N
eatekeeper; 6atekeeperg 6atekeeper2 Gatekeeper 5

6atekeeper}

Services

N\ /L RN RN J J

Service
control

Call
control

Bearer
control

Figure 159. L egal H.323 gatekeeper implementation alter natives.

C.4 Border Element (BE)

The border element shall be responsible for the communication between (1 P-based) networks. It may contain the
following functional blocks.

Service Control
Call Control (optional)

Bearer Control: (optional)
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Annex E: (informative)
Example of an BICC implementation

This annex contains material that enabled the architecture in the main body of the present document to be compared with
an example implementation. Theinformation contained in this annex will be superseded by publications containing a
more complete analysis. When that material is available, this annex will be removed.

TheBICC [v] protocol is an evolution of ISUP [vi] towards packet networks and is of relevance to TIPHON scenario 3.
This annex describes the mapping of the BICC architecture to the TIPHON architecture.

E.1 BICC architecture

Figure 1 (lifted from [Vv]) presentsthe architecture for the Bearer Independent Call Control protocol Capability Set 1 (BICC
CS1). Thisarchitecture defines anumber of functions that are explained below.

Signalling Transport Network

' ! 1 [ ' )

/ call Control \ 1 T [ \ 1 Bearer Controh 1 "

)
. .
: ./ Signalling 1 i N v ' 1 Signalling 1
L N P VL R L
TSN GSNx GSN- V GMNx ISN-B
(il :
<> P|CSF-T|4 == === 4 »-| CSF-G {4 [p-| CSF-C |4 I)|CSF-C :(. = = 4 =] = »{ CSF-N| 4= > <>
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Figure 160. BICC architecture

Definitions of the relevant items contained in the BICC CS1 composite functional model are asfollows (lifted from [2];

Bearer Control Function (BCF): Four types of BCF are defined; BCF-N, BCF-T, BCF-G and BCF-R. The BCF-N, BCFT
and BCF-G provide the control of the bearer switching function, the communication capability with its associated CSF,
and the signalling capability necessary for the establishment and release of the bearer to its peer. The BCF-R provides
the control of the bearer switching function and relays the bearer control signalling requests to next BCF in order to
complete the end to end bearer control signalling action.

Bearer InterWorking Function (BIWF): A functional entity which provides bearer control functions (BCF) and media
mapping/switching functions within the scope of a Serving Node (SN). A BIWF contains one BCF.

Call Mediation Node (CMN): A functional entity which provides CSF functionality without an associated BCF entity.
Call Service Function (CSF): Four types of CSF are defined:

?? TheCall Service Nodal Function (CSF-N) provides the service control nodal actions associated with the
narrowband service by interworking with narrowband and bearer independent signalling, signalling to its peer
CSF the characteristics of the call, and invoking the Bearer Control Nodal Functions (BCFN) necessary to
transport the narrow band bearer service across the backbone network.

?? TheCall Service Transit Function (CSF-T) provides the service transit actions necessary to establish and
maintain a backbone network call (see Figure 2), and its associated bearer by relaying signalling between CSF
peers and invoking the Bearer Control Transit Functions (BCF-T) necessary to transport the narrowband bearer
service across the backbone network.
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?? TheCall Service Gateway Function (CSF-G) provides the service gateway actions necessary to establish and
maintain a backbone network call and its associated bearer by relaying signalling between CSF peers and
invoking the Bearer Control Gateway Functions (BCF-G) necessary to transport the narrowband bearer service
between backbone networks.

?? The Call Service Co-ordination Function (CSF-C) provides the call co-ordination and mediation actions
necessary to establish and maintain a backbone network call by relaying signalling between CSF peers. The
CSF-C has no association with any BCF. Itisonly acall control function.

Gateway Serving Node (GSN): A functional entity which provides gateway functionality between two network domains.
Thisfunctional entity contains the call service function (CSF-G), and one or more bearer interworking functions (BIWF).
GSNsinteract with other GSNs, in other backbone network domains and other | SNs and TSNs within its own backbone
network domain.

Interface Serving Node (1SN): A functional entity which providesthe interface with SCNs. This functional entity
contains the call service nodal function (CSF-N), and one or more bearer interworking functions (BIWF) which interact
with the SCN and its peers within the backbone network.

Switching Node (SWN): A functional entity which provides the switching functions within the backbone core network.
Thisfunctional entity contains aBCF-R. SWNsinteract with other SWNs and BIWFs, within their own backbone
network domain.

Switched Circuit Network (SCN): generic term for any network that uses circuit switching technology, i.e. ISDN, PSTN,
PLMN...

Transit Serving Node (TSN): A functional entity which provides transit functionality between two SNs. This functional
entity containsthe call service function (CSF-T), and supports one or more bearer interworking functions (BIWF). TSNs
interact with other TSNs, GSNs and ISNswithin their own backbone network domain.

E.2 Mapping between BICC and TIPHON

From the aboveit is clear that BICC has slightly different terminology from TIPHON.

BICC CSlisasignaling protocol that supports narrow band PSTN/ISDN services transparently over packet networks.
BICC ascall control protocol is designed to be independent of the medium (i.e. bi-directional voice stream or data stream)
and itsencoding (g.711, or unrestricted).

The carrier is separated out (ATM AAL1, ATM AAL2 and IPin BICC CS2). Thisimpliesthat whilein TIPHON the
bearer isthe abstract representation of the mediaflow, in BICC the term is used for the physical representation.

The BICC call control signaling conveys both call set-up and media parameters and would therefore map to the TIPHON
call and bearer information flows. BICC conveys (transports) parameters rel ated to the characteristics of the bearer.

The BICC SWN nodesare ATM switches or |P routers (for BICC CS2). So they would fall in the TIPHON transport plane
and hence be outside the scope of this document. Communication to these SWN entitiesisin BICC regarded asbearer
communication. A BICC bearer information flow is generally implemented using a subset of UNI 4.0 and hence
corresponds to a TIPHON application to transport flow.

The BICC BIWF has 2 major groups of functionality
- signal the establishment of the transport channel (BCF)
- send mediaover that channel (for that thereis RTP over UDP/IP rather than ATM AAL1or ATM AAL2))

So because of its different focus the corresponding TIPHON functionis called MC for media control. That function also
harbours media transcoding and media servers.

From this knowledge a TIPHON view of the mapping of the layers between the two architectures follows:
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Annex F: (informative)
Intelligent Network (IN)

This annex contains material that enabled the architecture in the main body of the present document to be compared with
an example implementation. The information contained in this annex will be superseded by publications containing a
more complete analysis. When that material is available, this annex will be removed.

F.0O Scope

This Annex describes the mapping of the TIPHON 1P Telephony Application planesto IN functions. This annex
illustrates how the existing Intelligent Network components can be leveraged by components within the TIPHON
architecture. This mapping can be used in deployments, which could then utilise it as an efficient and effective service
control layer implementation.

F.1 Introduction to the Intelligent Network:

The Intelligent Network isabeneficial switch dis-aggregation model that is designed to conform to a layered
architecture. It servesto effectively distinguish between call control- and service control- related functionsin the
telecommunications network.

The IN conceptual model consists of four planes:

?? theservicesplane,
?? theglobal functional plane,

?? thedistributed functional plane,
?? thephysical plane.
For a description of the details of this architectural framework, the interested reader isreferred to [1] and [2].

A summary of functions of elements from the Distributed Functional Plane (DFP) isaslisted below ([2] and [3]):

CCAF The CCAFisthecall control agent (CCA) function that provides accessfor users. Itisthe
interface between user and network call control functions

CCF The CCF isthe call control (CC) function in the network that provides call/connection
processing and control.

SSF The SSF is the service switching (SS) function, which, associated with the CCF, provides
the set of functions required for interaction between the CCF and a service control function
(SCF).

SCF The SCF is afunction that commands call control functionsin the processing of IN

provided and/or custom service requests. The SCF may interact with other functional
entities to access additional logic or to obtain information (service or user data) required to
process a call/service logic instance.

SDF The SDF contains customer and network datafor real time access by the SCF in the
execution of IN provided service.

SRF The SRF provides the specialised resources required for the execution of IN provided
services (e.g. digit receivers, announcements, conference bridges, etc.)

CEF Service Creation Environment Function. This function allows services provided in an
intelligent network to be defined, developed, tested and input to SMF. Output of this
function would include service logic, service management logic, service datatemplate and
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service trigger information.

SMAF Service Management Access Function. This function provides an interface between
service managers and the SMF

SMF Service Management Function. This function allows the deployment and provisioning of
IN provided services and allows the support of ongoing operation.

CUSF The CUSF isthe call unrelated service (CUS) function, which, associated with the CCF and
SSF, provides a set of call-unrelated service functions required for out-channel interaction
with a SCUAF. It also provides the set of functions required for interaction between the
SCUAF and a SCF.

SCUAF The SCUAF isthe Service Control User Agent (SCUA) function that proves access for
users. It istheinterface between a user and the Call Unrelated Service Function (CUSF).

In the physical plane, one maps DFP entitiesto their corresponding physical components. For example, in traditional
PSTN networks, the SSP (Service Switching Point) embodies the SSF and CCF functions, while the SCP (Service Control
Point) is aphysical manifestation of the SCF and optionally, the SDF functions.

F.2 Mapping Functional Elements onto the TIPHON Reference
Architecture

Figure 162 depicts a mapping of these IN functional elementsto the TIPHON architecture.

TIPHON IP Telephony Planes M anagement

Functional Areas
- Datafor Services
Control IN Service Domain
- Integrated CCF
( IP-based protocol, IN CCF)
Bearer
Control

Call Control

Media
Control

Figure 162. Mapping of IN functionsonto TIPHON functional Architecture.
The mapping of most of the functionsis straightforward and described in Table 1.

IN function TIPHON layer TIPHON Function
SDF Services Layer Stores registration, user-related, service-related, and
routing information in aformat that supports real-time
retrieval.
SCF Serviceslayer HostsIN services (e.g., LNP, OCS, CNIP, Pre-paid etc.,)
accessible ta hath PSTN and | P end-noints
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accessible to both PSTN and I P end-points.

CCF Call Control Layer Supportsthe IN call model that tracks “ service network”
view of call state from the base (packet network) network.

SSF Call Control Layer Providesthe call control element the ability to access IN
services.

SCEF, SMF and Management Plane SCEF supports the creation/authoring of new servicesin

SMAF the services network. The SMF that is mainly concerned

with managing and provisioning servicesin the IN
network, and the SM AF that provides access for such
management tasks should be more closely tied in with the
rest of the management framework.

SRF Media Control Layer Play announcement/ collect digits capabilities as directed
by entitiesin the SC layer
SRF Bearer Control Layer Temporary connections may be set up to the SRF entity.
(optiona) (1)

Table 18 Mapping of IN functionsto TIPHON ar chitecture

10 Theannouncement and digit collection capabilities of the SRF clearly locate this function into the Media control
layer of the |P Telephony Application Plane. However, the potential ability of the SRF to manage bearers
connections, leadsto an extension into the Bearer Control functional layer.

The mapping of following IN functionsis for further study: CCAF (Call Control Agent Function), and additional
functions defined in Q.1224 [3] (CUSF — the Call Unrelated User Function, and CUA SF — the Service Control User Agent
Function).

F.3 Interaction Scenarios:

The following interaction Scenarios can be distinguished. This clause gives two examples for IN interworking Scenarios:
?? basiccalsand

?? additional servicesfrom the IN services network.

These interaction Scenarios may be of two types:
?? IN controls SCN calls but also assists the TIPHON network:

This, by definition requires a call flow that traverses multiple networks. If one end-point involved in the call is an
SCN end-point and the other is an | P end-point, then IN components could serve the SCF and SDF functions for the
SCN end-point and may simultaneously, if so enabled, support accessto IN services from the P end-point. If, on the
other hand, both were SCN end-points but the connection traverses an IP network, and IN services were accessed
from that intermediate network, the same technique may be wsed again. In the latter case, IN services may be
accessed at either end, or from the IP network component capable of IN service access.

?? IN also controls the TIPHON network

The SSF for the IN network may be co-located with the CCF for the base (IP) network, thus permitting the base
network element to access services from the IN service network.

F.4 Example Scenarios

Thefollowing Scenarios serveto illustrate how IN-supported services are made accessible to end-points located within
the confines of a packet network. In most cases, the call flows as depicted in the main body of the TIPHON architecture
document are general enough to depict such service access.
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F.4.1 Local Number Portability (LNP)

Consider the case where the user at an P terminal originates acall by dialing in an E.164 number [1] for a destination.
This number may need to undergo an LNP translation before it is routed to an other network (gateway) and from there,
out into the other network to reach correct end-point. For purposes of this scenario, consider that the LNP serviceis
accessed while still in the packet network context, so that the routing function could use this information to determine
the optimal gateway to route out to.

The information flows are identical to those depicted in Clause 8 for the various scenarios, only, now the IN network
hosts the service control function. (i.e., the flowsfor “ Access & Routing Request” and “ Service Request” now
transparently serve the purpose of accessing IN services as required).

F.4.2 Originating Call Screening (OCS)

A user at an |Pterminal originates acall and the call server within the IP network generates a query to an SCP that
verifiesthat the dialed number ison alist of allowed destinations, and responds accordingly (alternatively, the SCP
could verify that the dialed number isnot on alist of dis-allowed destinations). The call server parses the response and
either route the call, or dropsit, based on the SCP generated response.

Thisisan example of “Routing/Access Request” made by call control to service control on the originating side of the
call. Thisisaready reflected in the information flows shown.

F.5 Call Model Integration:

In this section, a meansis described by which |P-based call control elements may be enabled to access services from the
IN network. It must be emphasised here that this technique serves merely as an illustration of ameansto achieve said
inter-working between the IP and IN networks, and is by no means the only way to achieve the desired results.

Services hosted off of the Intelligent Network (IN) are advantageously accessed during call processing by IN-aware
PSTN switches or SSPsto significantly enhance the user experience in that network.

PSTN Network

I P Networ k

PSTN Terminals
SS7 Network
Other PSTN Components

Signaling Links
Bearer Trunks

IP Terminals Signaling Gateway
(eg. H.323, SIP) Media Gateway
Media Gateway Controller
Fi gure 163. Overall Architecture.
Along similar lines, | P users could also benefit from servicesin the IN network if a means existed to permit IN service
access from | P endpoints. In this section, ameansis described for doing this by integrating the IN call model with the
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Call Processing Finite State Machine (FSM) on the | P-based platform. This processis called “ Call Model Integration”
(CMI) [4].

CMI essentially serves as an inter-working function between the existing call control function for the network end-points
governed by a packet multimedia conferencing protocol and the call control/service switching function for the IN
network that is viewed as the services functional layer. This enables seamless accessto IN-supported services from |P
end-points.

Cdl Model Integration achieves this by overlaying an IN call model implementation atop the base call model FSM (the
call control state machinein the IP network), with the two state machines operating in lock step. Now, state changesin
one FSM are accompanied by the corresponding state changes in the other (so thereisaunified view of call-states
across networks— the | P-base network and the IN services network).

Thisisaccomplished through the generation of a semantic map between the FSM supported for call control within the
gatekeeper or other base network call control element, and the IN-based BCSM that is analogous to the onethat is
supported within atraditional SSP (Service Switching Point). One thus has a unified view of call control that takesinto
account the call state information pertaining to the call in each network.

The protocol for communication between the SSF function hosted within the context of the base packet network and the
SCF function within the IN may be either INAP/IP (if thisisadirect connection), or INAP/SS7 if the communication
traverses an IWF (signaling gateway).

F.6 Future extensions

Scenarios that address advanced IN service capabilities such as those pertaining to the firing of mid-call triggers, or
accessto Intelligent Peripheral functions (the Specialized Resource Function or SRF in the IP network) are for further
study.

Please also note that the IN services covered in the examples tend mostly to impact call control messagesin the |P
network (i.e. the IN response is used to modify call control messages as required, so that call setup is affected

appropriately).

Some other services may require modifications to connection control messagesin the | P network, and these are for
further study. Examples of the latter case include scenarios where call setup requires that atemporary leg be set up to a
media server (for instance), and then that thisleg be disconnected and a new call leg set up to another called party. This
isthe case with credit card calls. A caller dials atoll-free number, is presented with an IVR — mainly to authenticate the
caller, and asked to dial adestination address. Once the dialled digits for this destination address are collected, the
Specialized Resource Function may no longer be involved in the call, and another call leg to the actual called party is
established.
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Annex D: (informative)
Example of a SIP implementation

This annex contains material that enabled the architecture in the main body of the present document to be compared with
an example implementation. The information contained in this annex will be superseded by publications containing a
more complete analysis. When that material is available, this annex will be removed.

The SIP technology includes two protocols of interest to TIPHON.
?? SIP—Asdefined in RFC 2543 ]i], thisis often used as a client based call control protocol.

?? SIPBCP-T (also known as SIP+) — Thisis an application of SIPto ISDN/PSTN transparency. The ISUP being
encapsulated witha MIME type.

In order to define the example implementation, functional elements of each protocol are identified, and the functions
within each element are described.

D.1 The SIP architecture

The SIP protocol has 5 functional elements defined infi].
?? User agent client The user agent client isthe functional entity that may initiate a SIP request.
?? User agent server The user agent server isthe functional entity that may initiate a SIP response.

?? Proxy server Thisfunctional element isfunctionally similar to the user agent server, except it is not expected to
retain significant call control state. In essence the proxy server is comprised of both a SIP client and a SIP
server.

?? Redirect server Theredirect server isnot responsible for call control but will simply respond to SIP requests
with anew address.

?? Registrar server Theregistrar server simply responds to registrar requests. Typically thisis co-located with
either the proxy or the redirect server, and may be adapted to perform |location-based services.

The functional elements can be seen in the call flowsin the diagrams below.

Key Domain userb.com

— P SIP request
"""""""""" P SIP response
Non-SIP message

2. Location 3. Client
of client? s at

Client@
London
1. INVITE 4. INVITE
Client@userb.com Client@London
User Agent [q P Prowy server [ M User Agent
Client A 7 200 OK 5. 200 OK Server B
> >
8. ACK 6. ACK
Client@usera.com Client@userb.com Client@London Client@London

Figure 164 Example of proxy server and user agent functional entity
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Key
— P SIP request

"""""" SIP response

Client@usera.com Domain userb.com

1. INVITE
Client@userb.com i

User Agent [ ——— —— P Redirect

Client A 2 302 Move server
Contact
UserC.com

A 3. ACK

Client@userb.com

4. INVITE Domain userc.com
Client@userc.com
Client@userc.
5. 200 OK com
L
6. ACK
Client@userc.com
Figure 165 Example of redirect server functional entity
1. Register
Client@usera.com i
User Agent | = . g Registrar Key
Client A 2. 200 OK server ——P SIP request
o SIP response
| g
3. ACK

Client@usera.com Client@usera.com

Figure 166 Example of registrar server functionality

Examining in more detail the nature of each of these functional elements:;

D.1.1 User agent (User agent client and User agent server)

User agents are the applications that generate and receive SIP messages, and these applications can either exist asthe
calling party (user agent client) or the called party (user agent server). The functionality of the user agents can be
considered to be roughly equivalent to the composed H.323 gateway and the H.323 terminal.

The user agent is responsible for service control, call control, bearer control and the media control layer. Taking the
functional componentsin the existing document 02003 it is possible to derive the subset of functional elementsthat are
included in each component. The functional elements that the user agent performs may include:

?? ServiceControl
?? Registration (User part)
?? Ticket
?? Call Control
?? Call control
?? Bearer Control:
?? Bearer control

?? MediaControl

ETSI



Error! No text of specified style in document. 140 DTS 02003 v0.10.10 (2000-07)

?? Bearer control

D.1.2 Proxy server

The proxy server is equivalent to the functional combination of a SIP server and SIP client. It may additionally perform
some form of translation between these two functions for the purposes of security policy management. Its functional list
istherefore a superset of the user agent functional element. The proxy server may include the following functions. In
particular the proxy server isunlikely to exist at the bearer control layers and media control layersin the statel ess proxy
scenario.

?? Service Control
?? Routing:
User profile

Name to Name translation

3 3 3

Name to address transl ation
?? Authentication

?? Call Control
?? Call control

?? Bearer Control (Optional in the stateless proxy case)
?? Bearer Control

?? MediaControl (Optional in the stateless proxy case)
?? MediaControl

D.1.3 Redirect server

Theredirect server isonly responsible for redirecting a call to adifferent server, and istherefore not responsible for
performing any of the bearer control and media control functions. The functional elements are included below.

?? ServiceControl
?? Cadll routing:
?? Nameto Name translation
?? Nameto address translation
?? User profile

?? Call Control
?? Call Control

D.1.4 Registrar server

Theregistrar function is responsible for users to register to a SIP server. It therefore will often be combined with a proxy
or redirect server which isthen responsible for providing the services required by the user, for example mobility.

Theregistrar server therefore contains only the registration functions of the TIPHON architecture.
?? ServiceControl

?? Registration (server part)

?? Authentication

?? User profile
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D.1.5 The SIP functional elements mapped onto the TIPHON architecture

Thenotel: the stateless proxy server must not exist in the bearer control functional layer or in the media control
functional layer.
figure 167 shows how the SIP functional elements map onto the Functional layersin the P Telephony Application
plane.

User Proxy Redirect Registrar Service
Agent Server

Service
Control

Call
Control

Bearer

Note 1 Control

Media
Control

S B

NOTE 1. The stateless proxy server must not exist in the Bearer Control functional layer or in the Media Control
functional layer.

Figure 167. The SIP example mapped onto the | P Telephony Application plane.

D.2 The SIP-BCP-T architecture

The SIPBCP-T protocol enhances SIP by the encapsulation of ISUP in the SIP protocol, with the ISUP identified by a
MIME type, see[iv]. The main call control function in SIP-BCP-T is referred to asan MGC. However it is clear that the
SIP-BCP-T functional element is different from the MGC defined in H.323 since the SIP MGC must support all the call
control. In H.323 the MGC may contain the Call control in the direct routed case but in the gatekeeper routed case the call
control is shared by both the gatekeeper and the MGC. In order to distinguish between these two casesit is proposed to
define the new functional component for the SIP MGC, known as the UA-MGC (User Agent Media Gateway
Controller).

D.2.1 The functional elements of the UA-MGC

The UA-MGC isvery similar to the user agent in the previous example, the addition of the ISUP only providing an
additional method of call control rather than additional functions. The only distinction from the user agent in the SIP
exampleisthat it isnot responsible for media control since that is the function of the media gateway. The functional
elements included within the UA -M GC as taken from 02003 can be seen below.

?? Service Control
?? Cal routing:
Name to Name translation

Name to address translation

33 3

Authentication
?? User profile
?? Call Control

?? Call control
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?? Bearer Control:
?? Bearer Control

Figure 168 shows how the SIP BCP-T functional element may be mapped onto the functional layersin the |P Telephony
Application plane:

Service

UA-MGC Service
Control

Call
Control

Bearer
Control

Media
Control

Figure 168. The SIP-BCP-T functional eements mapped onto the | P Telephony Application plane.
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V.0.7.3 26 Jan 2000 Final output from WG2 interim meeting in Sophia
V.0.74 31 January 2000 | Editorialsfrom Steve Moore
V.0.75 17 February 2000 | More editorials received from Steve (still missing the comments on 6.2.1)

The result from the home work after interim meeting.

Phil/Steve: Scenario 4, Richard Swale 17TD042r1, Paul S. 17TD051r3, 17td067 and

17td068, Scott 17TD73r3, and John 17TD042r1
V.080 14 Mars 2000 Output from the second day of TIPHON 17
V.081 17 Mars 2000 Output from the TIPHON 17 meeting.

17TD115 partly included. SDL and information flow from Pekka next week.
V.082 30 Mars 2000 Input for contributions to the WG2 interim meeting in Uppsala
V.083 10 April 2000 Input to WG 2 meeting. Steeve Mores editorial (unnumbered) included except the

bullet 20, 23 and 24.
V.09.0 11 April 2000 New structured document.
V09.1 11 April 2000 Updated as aresult of discussion groups.
V092 11 April 2000 Final result of thefirst day in WG2 interim meeting
V0.9.3 12 April 2000 First draft of the new structure
V0.94 12 April Output from the second day in the WG 2 interim meeting
V0.95 13 April 2000 Output from morning session
V0.9.6 13 April 2000 Output from the WG2 interim meeting to be used by participants as base for some

homework. Thefinal output from the WG2 interim meeting will be stored prior to the

TIPHON 18 mesting.
V.09.7 15 May 2000 Final output from WG2 interim meeting in Uppsala: Further changes will be added

as contributionsto the TIPHON 18 meeting in Ottawa.
Vv.0.100 23 May 2000 Output from first drafting sessionin TIPHON 18 (Ottawa) (clause 9 and Annex A)
Vv.010.1 24 May 2000 Modified MSC and parameters added.
Vv.0.10.2 24 May 2000 Output from the second drafting session in TIPHON 18 (Ottawa)
Vv.0103 25 May 2000 Output from the third drafting sessionin TIPHON 18 (Ottawa)
V0104 26 May 2000 Result from page-by-page review by Working Group 2 (Ottawa)
V0.105 26 May 2000 Working group approval (clauses 1-9) (Ottawa)
Vv0.10.7 7 June 2000 Changes agreed by WG2, but missing changesfor Annex A.
Vv0.10.8 9 June 2000 Annex A modification and editorial changes (some aignment of parameter names,

primitive names etc)
Vv.0.109 22 July 2000 Input to the TIPHON 19 meeting in Munich.
Vv.0.10.10 24 July 2000 Document to be approved by TIPHON.
V.0.10.10 26 July 2000 Document approved by TIPHON

ISBN <G-EEEE-NNNN-K>
Dépodt légal : <Mois AAAA>
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