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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 member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://webapp.etsi.org/| PR/home.asp).

Pursuant to the ETSI IPR Palicy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI 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

ThisETSI Standard (ES) has been produced by ETSI Technical Committee Telecommunications and I nternet
converged Services and Protocols for Advanced Networking (TISPAN), and is now submitted for the ETSI standards
Membership Approval Procedure.

Introduction

The present document describes the emulation of a PSTN/ISDN within the context of an NGN. It isintended to alow
designers and specifiers of an NGN to understand how to share the services of an NGN amongst many service types of
which just one is the emulation of a PSTN.

It is not intended that the specification of the internal structure of an NGN emulation of the PSTN/ISDN be constrained
by the present document and in particular it is expected that it may be different from the internal architecture of the
other subsystems within the NGN.
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1 Scope

The present document is part of NGN Release 1. The purpose of the present document is to describe the functional
architecture for PSTN/ISDN Emulation as part of the NGN.

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 and/or edition number or version number) or
non-specific.

* For aspecific reference, subsequent revisions do not apply.
» For anon-specific reference, the latest version applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
http://docbox.etsi.org/Reference.

[1] ETSI TS 124 229: "Digital cellular telecommunications system (Phase 2+); Universal Mobile
Telecommunications System (UMTYS); Internet Protocol (1P) multimedia call control protocol
based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); Stage 3 (3GPP
TS 24.229 version 7.2.0 Release 7)".

2] ETSI TS 123 141: "Universal Mobile Telecommunications System (UMTS); Presence service;
Architecture and functional description; Stage 2 (3GPP TS 23.141 version 6.9.0 Release 6)".

[3] ETSI TS 282 003: "NGN RACS" (DES/TISPAN-02020-NGN-R1).

[4] M SF Document M SF-IA-NRCP.001-FINAL: Implementation Agreement for Network Resource
Control Protocol (NRCP) (http://www.msforum.org/techinfo/approved/M SF-1A-NRCP.001-
FINAL.pdf).

[5] ETSI ES 283 002: "Telecommunications and Internet converged Services and Protocols for

Advanced Networking (TISPAN); PSTN/ISDN Emulation Subsystem (PES); NGN Release 1
H.248 Profile for controlling Access and Residential Gateways'.

[6] ETSI TR 183 014: "Telecommunications and Internet converged Services and Protocols for
Advanced Networking (TISPAN); PSTN/ISDN Emulation; Development and V erification of
PSTN/ISDN Emulation"”.

[7] ITU-T Recommendation E.164. " The international public telecommunication numbering plan.”

3 Definitions and abbreviations

3.1 Definitions

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

derived voice service: Presentation of voice service using an interface that is derived from a broadband link such as
DSL.

NOTE: Thereisnot aNetwork Termination Point (NTP) of the traditional kind since the NTP is carrying packets,
instead the service presentsitself at a termination on equipment in the customer's premises.

ETSI
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3.2 Abbreviations

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

AF Application Function
AGCF Anaogue Gateway Control Function
AGF Anaogue Gateway Function
A-RACF Access-Resource and Admission Control Function
AS Application Server
BRI Basic Rate Interface
CCBS Call Completion on Busy Service
CSCF Call Server Control Function
GRE Generic Routing Encapsulation
IBCF Interconnect Border Control Function
I-CSCF Interrogating Call Server Control Function
IMS IP Multimedia Subsystem
IPSec IP Security
ISUP ISDN User Part (of Signalling System 7)
M2UA MTP2 User Adaptation Layer
M3UA MTP3 User Adaptation Layer
MGCP Media Gateway Control Protocol
MMS Multimedia Messaging Service
MSF Multiservice Switching Forum
MTP Message Transfer (Part of Signalling System 7)
MWI Message Waiting Indication
NASS Network Attachment Sub-system
PES PSTN/ISDN Emulation Subsystem
PRI Primary Rate Interface
RACS Resource and Admission Control Subsystem
RTCP Real Time Control Protocol
RTP Real Time Protocol
SCCP Signalling Connection Control Part (of Signalling System 7)
S-CSCF Serving Call Server Control Function
SIP Session Initiation Protocol
SipURI Session Initiation Protocol Uniform Resource Identifier
SMS Short Message Service
SPDF Service-based Policy Decision Function
TASI Time Assigned Speech Interpolation
TDM Time Division Multiplexing
TelURI Telephony Uniform Resource I dentfier
TGCF Trunk Gateway Control Function
THF Topology Hiding Function
TIPHON ETSl Project: Telecommunications and Internet Protocol Harmonization Over Networks
VPN Virtual Private Network
4 Overall NGN context

The present document will describe how the subsystem fits within the overall structure of NGN and what specific
behaviour and functions are needed for the emulation subsystem to fulfil its goals.

The goal of the PSTN/ISDN Emulation Subsystem isto alow users to receive the same services from an NGN that they
previously received from a PSTN and/or ISDN implementation, the previous implementation typically used TDM
technology. The transparency should be almost complete from a service perspective athough transmission
considerations may render the transition to an NGN perceptible but not obviousto anormal user.

ETSI
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Figure 1 provides an overview of the TISPAN NGN architecture.
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Figure 1. TISPAN NGN overall architecture

Asshown in Figure 1 the PSTN/ISDN Emulation Subsystem is a peer of the IMS and other subsystems, for example
that controlling streaming media, and is a user of the common subsystems and functions of the NGN.

The present document will not specify the internal architecture of the PSTN/ISDN subsystem but rather the functions
needed to interact with the rest of the NGN. Thiswill leave implementers free to decide how to inter-work their
solutions with the NGN based on the specifications contained herein.

Figure 2 illustrates the legacy access types supported by the PSTN/ISDN Emulation Subsystem. The diagram is not
intended to show all types of interface.

Figure 2. Legacy access types

Figure 2 shows that the Legacy access types supported by the PSTN/ISDN Emulation Subsystem include:
. Analogue telephone via National Network Termination Point (NTP) (Reference Point Z).
. ISDN Basic Rate (S/T reference point) viaan NTE provided on the customer premises.
. ISDN Primary Rate (T Reference Point).
. National Digital Primary rate variants as required.
. Access Networks using V5 signalling, (PSTN provided according to national mappings).

Thelist aboveisindicative only and not intended to be complete or exclusive. It isintended that inter-working between
the PSTN and ISDN interface users be handled by the PSTN/ISDN Emulation Subsystem. The emulation subsystem
also deals with the inter-working with Legacy PSTN and ISDN while they still serve customers.
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Figure 3 illustrates typical signalling configurations supported by the PSTN/ISDN Emulation Subsystem. For the sake
of simplicity, only one type of accessis represented on the left hand side. However, all combinations are to be
supported by this subsystem. The diagram isintended to show how inter-working between instances of the PSTN/ISDN
subsystem is done using | SUP messages and information elements when one of the inter-working partiesis using ISDN
signalling. Thisis meant to show the general case that SIP with encapsulated ISUP will be used to convey ISUP
signalling within the NGN between ISDN legacy devices. Notwithstanding the use of SIP with encapsulated | SUP other
SIP based signalling may be used to convey national signalling, as needed, within the general structure of an NGN.

In Figure 3 there isreference to H.248 (ES 283 002 [5])but thisis not to be taken as anything other than areference to a
specification that comprises information flows at alevel commensurate with those expected within this architecture.

E—IZ_D I _/ ISIPI _/ I DZI@

RGW
RGW  H248 H248
or AGW
AGW
T T [\ D$SLIVAT—]
p o } 4 SIT @%
— IZ D l _/ ISP v ! -
rRow 1248 H248
or
AGW

e (i

DL

Figure 3: PSTN/ISDN Emulation signalling configurations

An important principle of the emulation subsystem is that there is no intention to standardize the service set or
signalling used in a national network or operator's network. The service set which is offered as part of emulation is
expected to be a subset, which may range from only a small part of the feature set of the previous TDM network to a
full implementation of the features of that network. The specification of the NGN emulation does not specify the extent
or feature set within an NGN.

There are some features which an NGN emulation must be able to support if it is able to provide the functions of a
Public Electronic Communications Network. These feature are specified in regulations in force in various states and the
present document, and those to which it is related, assumes that these services are capable of being provided.

Emulation is defined within NGN as:

PSTN/ISDN Emulation: Provides PSTN/ISDN service capahilities and interfaces using adaptation to an IP
infrastructure.

NOTE 1: Not all service capabilities and interfaces have to be present to provide an emulation.

NOTE 2: Those are definitions of the terms or concepts "simulation” and "emulation”, not a definition of the
architectural entities used to realize them. The architectural entity "emulation subsystem™ isa
conseguence of the requirements posed on it, and it is called "emulation subsystem™ because those
reguirements fit the above definition.

NOTE 3: This definition allows for the possibility of simulation providing a complete mapping of the PSTN / ISDN
service set (complete simulation).
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4.1 PSTN/ISDN emulation as part of NGN

PSTN/ISDN emulation functions as a subsystem within an NGN at the same level asthe IMS. Consequently it uses the
same general interfaces asthe IMS to the Transport, Network Attachment and Resource and Admission Control
subsystems and Support Functions. However the semantics are not always the same in every case and the differences
will be highlighted throughout the present document.

4.2 Common reference points

The following clauses give an overview of the reference points used for PSTN/ISDN Emulation within an NGN.

4.2.1 Transport

Thereisaset of fundamental reference points needed to pass traffic to the transport network for signalling and media
transport purposes. There will be a set of transport architectures that vary from implementation to implementation.
Consequently we need to be able to model what the transport needs are in terms of resilience, security (prevention of
eavesdropping, tampering), packet |oss, jitter and one-way delay. These need to be agreed in terms of classes that can be
applied to any NGN and PSTN emulation.

4.2.2 Resource allocation

There areinterfaces to the Resource Allocation subsystem. These need to be specified as reference points shared with
the rest of NGN. Thereis aneed for the following general operation types:

a) Booking of capacity through an access network, irrespective of the actual type of network concerned.
b)  Booking of capacity through a core network.

c¢) Booking of capacity on a customer's premise network including linking to the relevant access network
segment.

d) Auditing the connections from a given transport path.

€)  Monitoring the availability of transport paths.

f)  Monitoring the effect of resilience activities in the transport network.

g) Monitoring capacity on virtual gatewaysto PSTN and ISDN interfaces on reference points S/'T and Z.

These requirements will be reflected in the detailed design of the main request interface to the RACS, namely the "Gq'
reference point.

4.2.3 Network access subsystem

There are two different needs from the Network Access perspective. In the fixed PSTN replacement there are a set of
interfacesto PSTN lines that are in the same physical location as the former PSTN/ISDN line cards. They do not need
usersto sign in and may also be on different transport connections to the remainder of the NGN. Thisis because their
behaviour is known and trusted since there is no way for a user or other operator to tamper with the equipment. It would
obviously be unreasonable to expect users to change their behaviour just because they are connected to an NGN instead
of the PSTN/ISDN.

For such fixed lines presented directly over physical circuits, usually a copper pair but including E1 or partial E1
systems over transmission equipment, there is no need to take steps to determine location since they do not vary from
cal to call.

In the case of derived lines the customer presents over an access shared with other services and wishesto have that
traffic which is concerned with the PSTN/ISDN treated as if it were part of the Emulation subsystem. In order to do this
the user and his terminal must be authenticated and then authorized. Future traffic requests are then treated by the
Resource Admission Control Subsystem as if they were part of the PSTN/ISDN.

ETSI
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In order to handle certain calls, for example emergency calls effectively, there needs to be arecord of what isthe
location of the customer for the purpose of routing calls. Thisisadifficult matter sinceit is not certain how to extract
the information from other databases. However it is derived the information is then made available, along with the
degree to which it has been verified, to users and services authorized to seeit.

Network Access needs to deal with virtual gateways as well as physical ones. A virtual gateway may present to aMedia
Gateway Controller as a complete Gateway but in practice only control that part of a physical Access or Residential
Gateway that is relevant to a single Media Gateway Controller. In this way a set of lines, which are conveniently
connected to a single Access gateway, may be connected to different Softswitches thereby allowing service
speciaization.

4.2.4 Customer location

Customer Location is needed to the same extent asit isin the IMS. The PSTN/ISDN will move into a set of Call
Servers within which we cannot assume that a particular customer is associated with a given Softswitch or MGC replica
simply by virtue of the Telephone Number. In particular we have to accommodate the introduction of Number
Portability and its continuation within an emulated PSTN/ISDN.

When customers are allocated to an NGN because they use a particular street cabinet or because they use a given set of
servicesthereis a need to identify the location of the server from the called number at the granularity of a single access
line.

A further consideration isthe need to handle call routing judicioudly. The proposed rules of thumb for call routing in the
mixed TDM are:

. If the call in originated in the I P network stay in the IP network until the network is certain that the called party
isin the TDM network, then transit to TDM once only.

. If the call has originated in the TDM network stay in the TDM network until the network is certain that the
called party isin the IP network, then transit to |P once only.

These simple rules are designed to minimize the transmission delay in the network as far as possible and are intended to
be applied even where Carrier Pre-Select and Number Portability are involved. The consequence of theserulesis that
the network needs to consider how to provide the equivalent of all call query for al calls. The kind of information that
would be provided is:

a) Dedtination service provider.
b) Cal Server/topology hiding function to which call signalling should be presented.
c) Transport Gateway to be used for mediatransport.

It is expected that this could well be best provided by using Infrastructure ENUM. It is not anticipated that this
information should be used by or made available to the general public. Instead it would be made available only to other
parties which have the same obligations with respect to customer privacy as the operator offering the data.

425 Media server

There exists a set of media playout and interaction services within the network which may be shared by &l of the
subsystems. A common reference point is needed to allow resources:

a) Tofind aresource which can provide a particular service.

b) To provide the alocation of transport capacity with appropriate quality to the requesting transport point.
¢) Toreturninteractive information.

d) Toindicate when interaction is complete.

€) Toindicate when afault occurs.

f)  Toindicate when congestion or exhaustion of resources has occurred.
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4.2.6 Presence

The PSTN/ISDN Emulation may act on behalf of customersto signal presence by direct invocation or as aresult of
activity monitoring. The PSTN may use the interfaces shared with IMS for this purpose to send messages on behalf of a
presence. The presence information provided by the PSTN/ISDN Emulation subsystem includes user and call status
resulting from a dialogue with the presence server. It can also act as a watcher offering call completion services linked
to presence.

4.2.7 Messaging

The PSTN/ISDN emulation is related to the Messaging system in that it is a delivery mechanism for the Fixed SMS and
MMS services.

4.2.8  Application servers

The PSTN/ISDN Emulation shall also have the ability to use services mounted on the same style of application servers
asthoseinthe IMS. Thiswill alow new services to be provided in common with the IMS and offer new servicesto
PSTN/ISDN customers. In order to use these servicesit is likely that there will need to be a co-ordination function and
access to user datarelating to the services in the PSTN/ISDN Emulation domain.

429 Customer data

Customer Data needs to be made accessible by Application servers and also by management systems. These interfaces
are best co-ordinated with IMS and for that purpose are likely to share a common reference point or points with the
IMS.

5 Overall architecture

51 Functional entities

In specifying the Functional Entitiesin the NGN we bear in mind that there are many existing implementation which
are either complete or in development. It is therefore inappropriate to attempt to standardize in an over prescriptive
manner. The intention is only to standardize the information flows in and out of the PSTN/ISDN Emulation Subsystem
and not to prescribe a particular implementation.

The following functional entities appear to be necessary from the perspective of specifying information flows and
ensuring the interoperability of services.

. Access Gateway Anaogue line function

. Access Gateway BRI function

. Access Gateway PRI function

. Residential Gateway Analogue line function
. Residential Gateway BRI function

. Trunk Gateway function

. Access Call Server function

. Transit Call Server function

. Packet Handler Gateway function

. Media Gateway Controller function

. Media Server Control Function

ETSI



. Customer Location function

. IN Access Subsystem

. SIP Server Access Function

. Trunk Signalling Gateway
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Not all of these functions are shown in the following diagram in Figure 4.
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Figure 4: Overview of Functional Entities

It israther easy to assume that diagrams such as Figure 4 convey more information that than was intended when
assumptions are made by the reader. To avoid this the following description is included.

The Functional Architectureisshown in Figure 4 in such away that it can be seen that multiple implementation
architectures are possible. There are some fundamental points that should not be missed however. Thefirst of theseis
that we have gateways that convert legacy interfaces such as national analogue PSTN Z reference points and ISDN S or
T reference pointsinto NGN interfaces. These are usually thought of as being H.248 interfaces but that is not the only
interface that can be used. Depending on the service set MGCP or interfaces carrying suitable information in SIP can be
used. The key point is that the information flow can carry the stimulus information traditionally needed in national
PSTNSsto carry both line and register signalling from customers as well as specialized service signalling.

Trunk Gateways may also be H.248 but once again MGCP and SIP could be used. Again the key point isthat the
information flow can carry the line and register signalling needed to interface to physical TDM trunksin the

PSTN/ISDN.
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The shaded areaisto be taken as that set of functions which, taken together, provide the Emulation of aPSTN or ISDN.
The use of a message distributor between the various parts of the Subsystem is optional and may be replaced by direct
linksif preferred. Note also that the PSTN/ISDN service is shown as the aggregate of Services 1 to 3. Thisis because
existing implementations are sometimes spread amongst different servers where a consideration of service interactions
permits this.

The AGCF is concerned with the control of Access lines and the TGCF is concerned with Trunk circuits are shown as
separate from the PSTN/ISDN services there is no reason to force them to be separate. An implementation is free to
combine any of these functionsin the shaded areain any way.

There will only be alimitation where the interfaces may be opened up to the rest of NGS. For example when IMS
application servers are added for new services, asin Services A, B and C, the interface will be SIP so asto align with
IMS. Also in this case the instance of the Distributor will be a CSCF.

Trunk Routing represents a policy function that determines the routing for a given call. It may also need to consult
Customer Location which determines the server or network that signalling is sent to for agiven PSTN customer. This
function will work whether the customer concerned is on the Emulation/NGN or Simulation of a PSTN or the
traditional PSTN.

The functions shown as Services 1, 2 and 3 are just examples. They represent the basic call service and that set of
supplementary services that are embedded in the Call Server. They are shown as Services 1, 2, etc. in order to highlight
the possibility that the embedded services including basic call are distributed.

Cdls are offered into the PSTN/ISDN via Signalling and Media Gateways or into other Emulations, or IMS based NGN
Subsystems, direct from Call Servers or via Topology Hiding Functions. The Topology Hiding Function may be
co-located with a Call Server. It isthese latter two entities that are identified by the Customer Location function. The
Topology Hiding Function (THF) performs similar functions to the IBCF function used in the IMS subsystem. The
IBCF function is not used in PSTN/ISDN Emulation subsystem. Instead the Topology Hiding Function operates on the
signalling as encapsulated NNI signalling, e.g. SIP with encapsulated |SUP, and controls the BGF accordingly viathe
SPDF in the Resource and Admission Control Subsystem.

Customer services datais often only kept near the service instancesin PSTNs. In order to interwork with IMS AS
replicas there is a need to offer customer data asif the PSTN forms part of the UPSF. The ASisthen able to request
data about customers. Thiswill be common to the IMS part of NGN.

Only an interface from the PSTN/ISDN services is shown here because if an independent request is needed from an AS
it will be acting asan ASin the IMS, the architecture of which is shown elsewhere. The AS replicas and the servicesin
the PSTN/ISDN Emulation act as Application Functions from the perspective of the RACS.

Media Servers are omitted from Figure 4 the protocol choice for them is outside the scope of the present document but
they are not regarded as Application Servers for the purpose of Figure 4. Messaging servers may also be addressed by
the Call Serversor by Application Servers, the architecture does not treat Messaging Servers as Application Servers.

5.2 Reference points

The specification of reference pointsis strictly limited to those places where interworking is desirable either between
networks or between manufacturers.

At present it is expected that these reference points will be:
. Between AGF (analogue) and AGCF.
«  Between AGF (BRI) and AGCF.
«  Between AGF (PRI) and AGCF.
. Between MGF (Trunk) and TGCF.
. Between SGCF and PSTN (STP).
. Between Call Server/Topology Hiding Function and other NGNs.

. Between PSTN/ISDN services and RACS (G().
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. Between Customer data and NASS for physical Location information.
. Between Services and Customer Location Function.

. Between Customer Data and Application Servers.

. Between Call servers and Presence Server.

The following clauses go into alittle more detail on the expectation for information flows across the above reference
points.

5.2.1 Between AGF (analogue) and AGCF (a)

This reference point is used to specify the information flows between Analogue line interface devices, expected to be
Access Gateways, and the PSTN/ISDN Service components. The information flows are expected to be at the level of
messages associated with sending and receiving Line and Register signalling from Customer lines connected to the
gateway. The Analogue Gateway may send information flows either direct to the PSTN/ISDN Services entity/entities or
viaadistributor function.

5.2.2 Between AGF (BRI) and AGCF (b)

This reference point is used to specify the information flows between ISDN Basic Rate line interface devices, expected
to be Access Gateways, and the PSTN/ISDN Service components. The information flows are expected to be at the level
of messages associated with sending and receiving DSS1 and in-band Register signalling from Customer lines
connected to the gateway. The Access Gateways may send information flows either direct to the PSTN/ISDN Services
entity/entities or via a distributor function.

5.2.3 Between AGF (PRI) and AGCF (c)

Thisreference point is used to specify the information flows between ISDN Primary Rate line interface devices,
expected to be Access Gateways, and the PSTN/ISDN Service components. The information flows are expected to be at
the level of messages associated with sending and receiving DSS1 and in-band Register signalling from Customer lines
connected to the gateway. The Access Gateways may send information flows either direct to the PSTN/ISDN Services
entity/entities or viaadistributor function.

5.2.4 Between MGF (Trunk) and TGCF (d)

This reference point is used to specify the information flows between TDM Trunk interface devices, expected to be
Trunk Gateways, and the PSTN/ISDN Service components. The information flows are expected to be at the level of
messages associated with sending Line and Register signalling from Trunk circuits connected to the gateway. The
Trunk Gateways may send information flows either direct to the Trunk Gateway Control Function or via a distributor
function.

5.25 Between SGCF and PSTN (STP) (e)

This reference point appears between the Signalling Gateway and PSTN/ISDN Signalling Devices. The information
flows across this interface are expected to relate to signalling used for Call Control and Supplementary Services as well
asIN signalling.

5.2.6 Between Call Server/Topology Hiding Function and other NGNs (f)
This reference point appears between NGNs when a Topology Hiding Function is used by one both of the networks

concerned. The information flows across this reference point are those associated with an NNI for PSTN/ISDN services
including IN services where the Interconnect is based on IP.
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5.2.7 Between PSTN/ISDN services and RACS (g) (GQq)

This reference point is shared with other subsystems and is a general one for requesting facilities of the RACS. The
information flow is used to request the capacity to create resources for the conveyance of media flows and to request
that the capacity is withdrawn when no longer used. It is expected that it will aso carry information about the loss of
capacity, such events may result from infrastructure rearrangements or faults.

5.2.8 Between Customer data and NASS for physical Location
information (h)
Thisreference point is are