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TECHNICAL REPORT

ISO/IEC TR 144

75:2001(E)

Information technology — Telecommunications and
information exchange between systems — Private

Integrated Services Network — Architecture and scenarios

for Private Integrated Services Networking

1 Scope

A Private Integrated Service Network (PISN) is a network comprising either>one PINX d
one PINX interconnected by Inter-PINX connections. This Technical Report is concerns
PINX connections (IPC) that are provided by Intervening Networks (IVN), and the way in
are handled by PINXs to provide a platform for inter-PINX communication. Different ty
can be used to provide IPCs, in accordance with the scenarios indicated in ISO/IEC 115
are Overlay Scenarios in that they enable the services of the RISN to operate transpai|
an IVN.

Connected PINXs need to co-ordinate their use of IVNs,»and appropriate standardisatid
to allow networks to be created employing PINXs and IVNs from multiple vendors. T
points need to be considered:

In general but depending on the type of\IVN, procedures and signalling protocols
PINXs are needed for the establishment, maintenance and release of IPCs.
standardisation of these procedurescand signalling protocols is necessary.

At the Q reference point (a conceptual point within a PINX) channels and PISN
signalling (QSIG) are defined;independently of the type of IVN. However, at the
point (where the PINX is-gonnected to the IVN), the representation of the char
signalling is dependent.@n the type of IVN, and on how the PINXs use the IPCs.
standardisation of these aspects at the C reference point is necessary.

In general the relationship between a channel at the Q reference point and its repré
the C reference point is not static, and procedures and signalling between the PINXs
for the co-ordination of these relationships. Appropriate standardisation of these pro
signalling.isinecessary.

Appropriate mechanisms need to be standardised for conveying inter-PINX signa
thelVN. These will depend on the characteristics of the IPC used.

The.aim of this Technical Report is to identify:

r more than
d with inter-
which these
pes of IVNs
79-1. These
ently across

n is needed
he following

between the
Appropriate

call control
C reference
nels and of
Appropriate

bsentation at
are needed
cedures and

ling through

r|| order to be

17 In addition to PISN call control signalling (QSIG), what needs to be standardised, i
able to inter-connect PINXs;
2.  General techniques, procedures, protocols etc., that apply to of all (or at least very

of IVNs.

2 References

ISO/IEC 7776:1995, Information technology — Telecommunications and information

many) types

exchange

between systems — High-level data link control procedures — Description of the X.25 LAPB-

compatible DTE data link procedures

ISO/IEC 11572:2000, Information technology — Telecommunications and informatio

n exchange

between systems — Private Integrated Services Network — Circuit mode bearer services —

Inter-exchange signalling procedures and protocol
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ISO/IEC 11574:2000, Information technology — Telecommunications and information exchange
between systems — Private Integrated Services Network — Circuit-mode 64 kbit/s bearer
services — Service description, functional capabilities and information flows

ISO/IEC 11579-1:1994, Information technology — Telecommunications and information
exchange between systems — Private integrated services network — Part 1: Reference
configuration for PISN Exchanges (PINX)

ISO/IEC 11582:1995, Information technology — Telecommunications and information exchange
between systems — Private Integrated Services Network — Generic functional protocol for the
support of supplementary services — Inter-exchange signalling procedures and protocol

ITU-T Rec. 1.140 (1993), Attribute technique for the characterization of telecommunication
serviceg supported by an ISDN and network capabilities of an ISDN

ITU-T jec. 1.112 (1993), Vocabulary of terms for ISDNs

ITU-T Rec. 1.130 (1988), Method for the characterization of telecommunication services
supported by an ISDN and network capabilities of an ISDN

ITU-T Rec. 1.210 (1993), Principles of telecommunication services supported by/an’ISDN and
the megns to describe them

ITU-T Rec. 1.411 (1993), ISDN user-network interfaces — Reference configurations
ITU-T Rec. 1.430 (1995), Basic user-network interface — Layer 1 specification

ITU-T Rec. X.31 (1995), Support of packet mode terminal equipment by an ISDN

3 Termgd and definitions
For the purppses of this Technical Report the following terms and definitions apply.
3.1 Extetjnal Definitions

This Technig¢al Report uses the following terms defined in other documents:

— Bagic Service (ITU-T Rec. 1.210)
— Priyate Integrated Services Network (PISN) (ISO/IEC 11579-1)
— Priyate Integrated Services Network Exchange (PINX) (ISO/IEC 11579-1)
— Selvice (ITU-T Rec. 1.112)
— Sighalling (ITU-T Rec. 1.112)
— Supplementary Service (ITU-T Rec. 1.210)
— Squlementary Service Control Entity (ISO/IEC 11582)
— Terminating PINX (ISO/IEC 11572)
— Transit PINX (ISO/IEC 11572)
—  User (ISO/IEC 11574)

3.2 Special Definitions
Attached PINX: A PINX that is attached to a VPN and capable of using VPN services.

NOTE — In the context of a call, the attached PINX can be an end-PINX (i.e. serving the originating or
destination user or acting as a gateway with another network) or it can be a transit-PINX.

2 © ISO/IEC 2001 — All rights reserved
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Centrex: That part of a VPN that emulates an End-PINX.

Channel: A means of bi-directional transmission of user or signalling information between two points.

Dc-Channel: A channel used to convey IPC control information, at the C reference point, between

a PINX and an IVN.

NOTE - This does not preclude the conveyance of other types of information.

Dqo-Channel: A channel used to convey call control information between the Q reference points of

two peer PINXs.

NOTE - Call contral infarmation can include information for the contral of basic services

upplementary

services, additional network features, etc.

IPL-Service-Channel (IS-Channel): A channel used to convey information rel
management of scenarios between the two peer PINXs.

NOTE - This channel conveys ScenSIG. The use for other applications is\outside the

Technical Report.

ated to the

scope of this

Uo-Channel: A channel used to convey user information betweensthe Q reference points of two

PINXs.

Corporate Telecommunication Network (CN): A CN consists of a set of equipmen
Premises Equipment and/or Customer Premises Network) that are located at ge
dispersed locations and are interconnected to provide“networking services to a defin
users.

NOTE - The ownership of the equipment is not relévant to this definition.

NOTE - In this Technical Report, even equipment that is not geographically dispersed (e.g.,

or a Centrex providing service tolusers at a single location) may form a CN.

Interconnecting Network (ICN): The(emulation of transit-PINX functionality by equip
physically part of the public network.infrastructure. In addition, it includes one or more I\
include the emulation of gateway<PINX functionality.

Inter-PINX Connection (IRC): A connection provided by an IVN between two C refe
used to transport inter-PINX information from the PISN control plane and/or the PISN usq

t (Customer
ographically
ed group of

a single PBX

ment that is
Ns and may

rence points
r plane.

Inter-PINX Link (IPL): A link between the Q reference points of two PINXs, comprising the totality of

signalling transfer_and user information transfer means.

Relay Node.(functionality): Within the context of a call the functionality that disting
between users in the Corporate Network, and relays such calls to designated PINX
emulated-by public network equipment, or to an attached PINX. This may be via other rel

NOTE - Relay Node functionality includes transparent handling of private networking infq

transit counter).

Signalling Functions

uishes calls
functionality
Ay nodes.

rmation (e.qg.

CSIG: The generic term describing access signalling information flows (i.e. not a specific

signalling protocol) between a PINX and an IVN, at the C reference point.

QSIG: The generic term describing the signalling information flows (i.e. not a specific signalling

protocol), within a DQ-channeI.

TSIG: The generic term describing signalling information flows (i.e. not a specific signalling

protocol) for interworking between a PINX and the public ISDN (which occurs at the
point).

T reference

ScenSIG: The generic term describing the signalling information flows (i.e. not a specific signalling

protocol) that support the handling of the specific scenario employed between the two int
PINXs.

© ISO/IEC 2001 — All rights reserved
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Scenario: A particular type of IPC provided by a particular type of IVN.

Semi-permanent connection: A connection in a switched network established by the network

operator.

Virtual Private Network (VPN): Is that part of a CN that provides corporate networking using shared
switched resources from a third party provider (e.g. a public network).

4 Symbols and Abbreviations

ACP

Availability Check Procedure

C

Gi
Ch
CcC
CLIP
CM
COLRA
CSIG
CUG
DDI
HLC
ICC

IFC
IPC
IPL

IVN
LLC
MC

C reference point

Instance i of a C reference point

Channel

Call Control functional grouping

Calling Line Identification Presentation

Circuit Mode

Connected Line Identification Presentation
SIGnalling information flows at the C reference point
Closed User Group

Direct Dial In

High Layer Compatibility

Inter-PINX Connection (IPC) €ontrol functional grouping
Identity

InterFaCe

Inter-PINX Corinection

Inter-PINX.Link

IPL Service

InterVening Network

Low Layer Compatibility

Mapping Control

MP

NP
PSPDN
PISN
PINX
PM

MaPping functional grouping
Numbering Plan

Packet Switched Public Data Network
Private Integrated Service Network
Private Integrated Network EXchange
Packet Mode

Q reference point
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Q Instance i of a Q reference point

QSIG SIGnalling information flows at the Q reference point
ScenSIG Scenario SIGnalling information flows

SS #7 Signalling System No. 7

SW SWitching functional grouping

T T reference point

TSIG Slcnallinamfarmation-flawe - at tha T rafaranca naint
o S TOT YT T O ot o oy oot e — T T Crererce—porT T

5 Introduction

Some general mapping functions are listed in the reference configuration \for PINXYg, defined in
ISO/IEC 11579-1. Further definitions are required to understand the co-operation of fynctions in a
PINX, to derive from them a subset, which needs to be standardised.

Subclause 5.1 provides an excerpt from those functions mentioned‘in ISO/IEC 11579-1, which are
relevant to this document. Subclause 5.2 and its subclauses deseribe refinements of thgse functions
and some additions necessary for understanding the overall contéxt.

5.1 PINX Reference Configuration

Figure 1 shows an excerpt from the PINX reference configuration as described in ISO/IEC 11579-1.

PINX c c
Q :
Switching Mapping IVN
: ; peer PINX
CcC ICC
| |
Segenario Management

Figure 1 - PINX Reference Configuration (Excerpt)

Pepending on the topology of a particular PISN, a PINX may in practice have links with g$everal other
PINXs and may also have more than one link with the same PINX, i.e. more than one inter-PINX link
may be present on a particular PINX. A PINX will then have an instance of the Q reference point
(Qq ... Qp) for each IPL. This is not shown in Figure 1 (and also not in subsequent figures).

For the purpose of this Technical Report, the key aspects derived from ISO/IEC 11579-1 are:

— Mapping Functional Grouping (MP)
The MP provides the functions which are necessary to adapt to physical, electrical and
procedural conditions of the interface between the PINX and the IVN. MP also provides the
multiplexing functions which are required to separate or merge the information flows to or
from SW from or to the user plane of the IVN, and between ICC and the control plane of the
IVN.

© ISO/IEC 2001 — All rights reserved 5
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Switching Functional Grouping (SW)

The SW provides the switching functions for user and signalling information. Signalling
information is switched between the CC and MP.

Cal

| Control Functional Grouping (CC)

The CC provides the functions which are necessary to control the call and the connection
through a PISN.

Inter-PINX Connection Control Functional Grouping (ICC)

This func'uonal grouping provides the functions which are necessary to control the inter-

PINX

nnnnnnnnnn PO theouinls tha tntarm i anina ot orl

ScH
ScH

usi

usi
on

i
7¢ CUTTTCCTOTT (T O OOy T i T ItCT vV e T g TTC TV VOTIC

nario Management Functional Grouping
nario Management coordinates the provision and use of IPCs by:

ng the services of ICC to establish and release IPCs;

ng the services of ICC to liaise with the Scenario Management of the peer PINX to agree
he use of IPCs;

ucting MP to map Dq-channels and Ug-channels onto IPCs and provide any required

mslr
Bearer Conditioning.

5.2 Additional Descriptions
To apply a|reference configuration to real implementations, distinction must be made between
characteristics present at the C reference point and characteristics present at the Q reference point.
To facilitate fhis, the following concepts are introduced:

— Intgr-PINX connection (IPC); and

— Intgr-PINX link (IPL).
5.2.1 Inter-PINX Connection (IPC)
An IPC is described by the attributes of:the bearer service that the IVN provides. An example

attribute list
At each end

NOTE 1-

An interface|

s given in Annex A.
an IPC is terminated at an interface at the C reference point.

Bearer services providing connections that span over more than one interface are not specifically
discussed by this\decument.

to the sam

can terminate multiple IPCs. Different IPCs terminating on the same interface can lead
peer PINX or to other peer PINXs. The number of IPCs available at an interface

depends on [the VN Services that the IPC uses and on the type of interface.

The types qgftinterfaces can be different at both sides of the IVN. The IVN functionality can be
provided by multiple physical networks, of the same or of different types (e.g. ISDN at one side and
PSTN at the other side).

A PINX can have more than one interface at the C reference point.

NOTE 2 - Besides supporting the functionality specified for the C reference point, an interface can be used
for other functionality, e.g. as specified for the T reference point (shared access use). Such use is
outside the scope of this Technical Report.

5.2.2 Inter-PINX Link (IPL)

An IPL can be established between the Q reference points of two peer PINXs. More than one IPL
may be established between the same pair of PINXs. In this case each IPL appears, at each PINX,
at a separate instance of the Q reference point.

© ISO/IEC 2001 — All rights reserved
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An IPL consists of one or more channels. One of the channels (Dy-channel) must be capable of
conveying PISN call control information flows (QSIG).

Further channels (Ug-channels), can be included into, or removed from, an IPL as required to satisfy
current or anticipated network traffic.

To fully describe a channel of an IPL, the following information is used:
— the IPL identity (i.e. the instance of Q reference point);

— the channel identity (number);

— channel usage (User information, QSIG);
— the channel characteristics.

The way that IPCs are provided by the IVN may have impact on the performance and rellability of the
IPL, and on the ability of the IVN to indicate failures to the adjacent PINXs.

5.2.2.1 IPL Identity

The IPL identity corresponds to the instance of the Q reference\point. The IPL identity [needs to be
known to both PINXs prior to its establishment.

5.2.2.2 Channel Identity
The channel identity is expressed by a channel numbeépthat must be unique within the IPL.
5.2.2.3 Channel Usage

Channel usage indicates whether a givenychannel is used for user information trgnsfer or for
signalling purposes.

5.2.2.4 Channel Characteristics

The channel characteristics are_expressed in terms of attributes, as described in Annex A.

NOTE - Channels of similar characteristics may be grouped, e.g. for routing purposes. This|is outside the
scope of thiscTechnical Report.

5.2.3 Relationship between IPLs and IPCs

The IPL appeats*at the Q reference point in terms of channels, and each channel is carried by
means of an IPC. An IPC can by further functions within the MP, e.g. the inclusion of|multiplexing
and de-multiplexing functions and/or splitting and merging functions, carry more or [less than a
channelof an IPL (see Mapping Matrix, 6.1.2).

6 )" Details of the Functional Groupings as Relevant for Scenario Handling

i Mappig-onit(viP)

P

The MP (see Figure 2) conceptually contains two sub-functions:
— physical adaptation, and
— mapping matrix.
Some of the sub-functions may be NULL in a particular implementation.

Whereas Physical Adaptation contains interface-related functionality, with regard to the C reference
point, the Mapping Matrix provides IPL-related functionality, with regard to the Q reference point.

Both functions are described below; they can contain further sub-functions.

© ISO/IEC 2001 — All rights reserved 7
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6.1.1 Physical Adaptation

The interface oriented Physical Adaptation function provides for the physical termination of the IVN
interface. This includes handling of the IVN-inherent management functions, e.g. as specified for
timeslot 0 of a primary rate interface, bit and frame synchronisation, power feeding, etc.

If applicable, the D.-channel is added to/extracted from the interface.

j Interface with
multiple TPCS

Physical
Adaptatipn

Mapping Matrix

Interface with
a single IPCs

Adaptation

.- .. Physical

D -
Q : Other applications
ScensSIG

Figure 2 - Conceptual Infrastructure of the Mapping Functional Grouping

6.1.2 Mapping Matrix

This function provides for the mapping of channels;at the Q reference point and of the IS-channel to
the IPC(s) al the interface(s) at the C reference-point (or the channels obtained from the structure of
the link). This can include any multiplexing/de-multiplexing functions and/or splitting/merging
functions. The Mapping Matrix is under theleontrol of the Mapping Management function, see 6.3.2.

If the beargr capabilities of the channels differ from those provided by the IPCs via Physical
Adaptation, Mapping Matrix will also jprovide Bearer Conditioning. Bearer conditioning is an optional
function.

As a furthel option, the settings of Bearer Conditioning can be changed (Bearer Modification). If
provided, Bearer Modification can modify any of the parameter values by which bearer capabilities
are described, see Apnex A. Examples are given in Table 1:

Table 1 - Examples of Attribute Changes

Attribut Change from/to— Applicationfor

Information circuit <> packet Accommodation of ScenSIG and QSIG,

Transfer Mode or packetized user data

Symmetry; unidirectional < disabling echo cancellation for data
transfer

Channel Rate 16 <> 32 <> 64 <> 128 «> etc. kbit/s multiplexing/demultiplexing to obtain
higher or lower bandwidth

Information code conversion p-law/A-law/ADPCM

Transfer Coding

The attribute parameters for which Bearer Conditioning is possible, and the ranges of their values,
depend on the PINX implementation.

8 © ISO/IEC 2001 — All rights reserved
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6.2 Inter-PINX Connection Control (ICC)
The ICC provides control functions having either
— access significance, i.e. being relevant to the C reference point; or
— link significance, i.e. being relevant to the peer PINXs.
These are carried out by the sub-functions IPC Control and IPL Control respectively.

6.2.1 IPC Control

TTese functions controf the conmections at the C Teference poimt, 1.8. between the PINXhand the IVN.
The ICC communicates with the IVN control mechanism by means of the accegs signalling
information flows as specified for that particular type of IVN.

CSIG is used as a generic name for designating these signalling information flows.
6.2.2 IPL Control

These functions are optional and provide a communication service“to Scenario Manpgement for
interchanging IPL related information with its peer in the remote~PINX. The IPL related information
flow is called ScenSIG. If it is provided, it is conveyed over an |PL ;Service Channel (IS).

ScenSIG is separate from the PISN call control information flows (QSIG). The communication
services provided by ScenSIG allow the following functions-to be performed:

— confirmation that the establishment of thedPC for conveying ScenSIG was successful;
— identification of either PINX to its peer;

— authentication, possibly with password exchange or encryption;

— agreement on establishing and releasing additional IPCs for the same IPL;

— agreement on establishment of the Dy-channel on the same or a different IPC apd any
Bearer Conditioning(io be applied;

— assignment of Ud-channel identities, including the establishment of Bearer Conditioning, if
required to satisfy the required bearer capabilities.

Some of the functions listed above can also apply to an existing IPL (after the initialisatipn process),
e.g. for adding-or removing UQ—channeIs or for changing their bearer capabilities.

6.3 Scenario Management

Thissfunction (see Figure 3) conceptually consists of three sub-functions, i.e.

— Link Resource Management;

— Mapping Management; and

— IPC Management.

Link Resource Mapping Management IPC Management
Management
Scenario Management

Figure 3 - Scenario Management
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Scenario Management performs and co-ordinates the Link Resource Management, the Mapping
Management and the IPC Management functions. Scenario Management evaluates requests for a
new IPL or the enhancement of an existing IPL, and decides whether an additional IPC is to be
established (IPC Management) or whether a suitable bearer capability can be obtained out of IPCs
already available (Mapping Management).

The principal function of Scenario Management is to provide channels at the Q reference point so
that CC can select them according to users' requests. How Scenario Management achieves this, is

outside the scope of this document.

NOTE —

Basically, channel provisioning can be achieved in a forecast way, in which Scenario Management
knows in advance the peak hour traffic pattern, i.e. how many channels are required.

6.3.1 Lin

Link Resour
is responsily
bearer capa

As a local fu
6.3.2 Map

Mapping Mg

activating and deactivating the individual mapping functions, e.g. for obtaining bearer capabilities

required for
the C refere

Mapping Management also has mutual significance in being responsible for the end-to-end co-

ordination of the settings of mapping functions at the peer PINXs. This requires information to be
exchanged petween their Scenario Management functional groupings. Such an exchange can be
achieved manually or by signalling means. In the latter case, ICC will then have an IPL related

control fun
communicat]
are called S
6.3.3 IPC

IPC Managsg
controllable

Alternatively, channel provisioning can be achieved in a spontaneous way, in which Scenario
Management controls the provision of the channels on request of CC.

A more sophisticated procedure of Scenario Management could be to instruct CC to apply, &topok-
ahead procedure, i.e. to check (via QSIG) whether the party on PINX B is actually available and
free (e.g. does not have activated call diversion to another PINX, and is not busy). 'Scenario
Management will only establish the additional IPC, if the outcome of the look-ahead procedure
was positive. This procedure forms an addition to the basic Scenario Management-functions and
is outside the scope of this document.

k Resource Management

Ce Management is required whenever a PINX needs to manage scenarios dynamically. It
le for ensuring the availability of an adequate number of €hannels with the required
pilities at the Q reference point, including updating the related data base.

hction, Link Resource Management is not subject to-Standardisation.
ping Management
nagement is a function with local significaneéZat each end of the IPL. It is responsible for

the channels at the Q reference point different from those available at the interface(s) at
ce point.

tion, which providess a communication service to Scenario Management. The
on service is based)on information flows between the two peer PINXs which generically
LenSIG. For the fuhctions to be provided by the IPL related control function see 6.2.2.

Management

ment-is responsible for setting up and releasing IPCs. This function applies to customer
VN types only, e.g. a B-channel connection or a user-user-signalling connection through

a public ISD

N.

6.4

Complete PINX Model

Figure 4 shows the complete PINX model composed of all individual functional groupings.

10
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A number of ¢
entities, e.g.; ()

N
.\@
Figure 4 -Sﬁweptual PINX Scenario Handling Functionality
xS
N~

: O
7 ConflguratloQ)Varlants

o@uration variants can occur in practice, which involve multiple instanc

— @PINX has multiple IPLs, e.g. is interconnected with more than one PINX;

£ more than one type of IVN exists between two PINXs;

\(OC)

at each PINX the IPCs of an IVN are spread differently among the available inte

< IPL
C
c .
8 _ s
§8%
i 25 IVN
BESH. L
=5 < Dc :
Mapping Matrix :
Bearer . (\'\
Conditionin c : \~’
g g _c . (L
N L2 T .
= _g. ‘% ‘;\ IMN
(5] .
Sa o b‘ :
5 < :
& M
; De
<> ScenSIG
< IPCs

es of certain

rfaces.

These situations can occur in any combination.

7.1

PINX with Multiple IPLs

A PINX can have multiple IPLs, each terminated within the PINX at its own instance of the Q
reference points. These IPLs may lead to the same peer PINX or to different peer PINXs. Different
IPLs can be conveyed through the same or different IPCs.

An example of a PINX with two IPLs linking its 2 peer PINXs is shown in Figure 5. The IPCs share
the same IVN. According to ISO/IEC 11579-1, the instances of Q reference point are marked by
indexes, Q,, Q,, Q, etc.

© ISO/IEC 2001 — All rights reserved
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INX 1
PINX 0
c Qo
Q
Q> INX 2
Qo

Figure 5 - Example of a PISN with Multiple IPLs

7.2 M
The channe

the
PIN

IVN.

cirg
(an
em

In this case
PINX. Exam
7.3 Di
The way in
in which thg
ISDN equipr
sides of the

Such a situg

pre than One Type of IVN
s of the IPL are conveyed via IPCs of different IVNs. Examples are:

base traffic is routed through leased lines, whereas the peak traffic between thextwo
Xs is conveyed over switched connections of public ISDN equipment employed’as an

uit mode calls are routed through leased lines, whereas packet mode(calls and QSIG
[ ScenSIG, if employed) are routed through a public switched packet data network
bloyed as an IVN.

multiple instances of the C reference point relate to the sirnigle Q reference point in each
ples of multiple instances of C reference point are given.in\Figure 4.

fferent Spread of IPCs among the Interfaces’atthe Two PINXs

vhich IPCs are spread over the interfaces available at one PINX can differ from the way
IPCs are spread over the interfaces available at the peer PINX. In the case of public

nent, even the type of interface (basic or primary rate access) may be different at the two
VN. Except in the case of dedicated physical link or dedicated transmission systems.
tion is shown in Figure 6.
PINX A C C PINX B
Q ' /\ : Q
— £ = ‘ 2L
SW =1 IVN o SW
< A Vs ©
= /. =
e - ~— : i
DoChannel ScenSIG \ / ScenSIG DQChanneI

In this partic

Interfaces

Figure 6 - Different Interfaces at either Side of the IVN

ular example the IPCs supporting the IPL are spread over two interfaces at PINX A (one

of which carries inter-PINX signalling information), but use only one interface at PINX B.

12
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8 IPL Establishment and administration procedures

The establishment of an IPL starts with the establishment of the underlying IPC, aft

er which an

association between the peer PINXs will be established. This process logically corresponds to the

inauguration of the two peer instances of Q reference point.

The IPL, in general, consists of one Dg-channels and one or more Ug-channels (See 5.2.2). Thus,
the inauguration of an IPL includes the coupling of the Dgo-channels. This needs to occur in a

synchronised manner at both sides of the IPL.

Synchronised IPL establishment can be achieved by manual intervention at either PINX
of ScenSIG

or by means

The use of ScenSIG allows all the functions listed in 6.2.2 to be performed, ineludin
cannot be done by manual intervention. Not all IVN types require the use of ScenSIG,
that dictate the use of ScenSIG include security, the question whether couplingris-inhere
the IPC establishment procedure, cost, etc.

The types of IVNs that require ScenSIG needs to be determined on a case by case basis
be standardised. The following examples can be taken as modejs*for an implementg
assessment.

A leased line-type IVN does not require ScenSIG for\[RY establishment. All datal
the inauguration process can be entered into scenario management by manual

The UUS3-type IVN, as offered by a public ISDN, inherently provides two IPCs,
exchange of inter-PINX signaling informatfion and one for the transfer of user inf
data required for the inauguration progess are inherently given to scenario mang
the IPC establishment process.

However, if ScenSIG is not employedgcare should be taken of protection against f
incidental misuse of the PINXs' IPC ports. Establishment of such protection can be achie)
the use of the CLIP and/or CUG supplementary services of the IVN.

A public ISDN-type IVN*providing a variety of bearer capabilities and a flexible n
channel for the exchange of inter-PINX signaling information and the transfer of
information will(irr practice, require the use of ScenSIG.

Since ScenSIG can accommodate sophisticated authentication mechanisms, en
protection against fraudulent or incidental misuse of the PINXs' IPC ports can be
from.

Clauses®8.1 and 8.2 describe the following IPL establishment procedures with and
empleyment of ScenSIG, in particular, for public ISDN-type IVN and lease line-type.

8.1 IPL Establishment using ScenSIG

j those that
The factors
ntly given by

and cannot
ition-specific

required for
ntervention.

one for the
brmation. All
\gement by

raudulent or
ved, e.g., by

umber of B-
user

hanced
refrained

without the

PINXs are:
static pre-conditions which must be coordinated and set in both PINXs;
the establishment of a First IPC between the two PINXs;

the IPL initialization process;

the establishment of a D,-channel;

the establishment of UQ—channeIs.

© ISO/IEC 2001 — All rights reserved

13


https://iecnorm.com/api/?name=e2801226ca02f2099aa8bcf7685c8695

ISO/IEC TR 14475:2001(E)

The PINX that initiates the establishment of an IPL is known as PINX A and the peer PINX is known
as PINX B.

8.1.1 Static Pre-Conditions

Scenario Management in PINX A and PINX B need to know the following information in advance:
— the fact that its peer does exist;
— which scenario applies to the First IPC;

— a PISN number that will cause routing to PINX B's Scenario Management;

— if applicable, supplementary services that are to be used (e.g., Subaddressing, Closed User
Grqup, in the case where public ISDN is employed as IVN);

—

— if applicable, information needed for mutual identification and authentication via ScenSIG;
— what Bearer Conditioning needs to be provided for accommodating ScenSIG;

— how many Ug-channels are to be established initially and through which these scenario are
to ke provided.

The mecharfisms for providing this knowledge to Scenario Management are\outside the scope of this
document.

8.1.2 Establishment of a First IPC

The Scenarip Management of PINX A shall set up a basic call €onnhection, by means of CSIG, to the
Scenario Mgnagement of its peer PINX (B).

Since IPL esgtablishment should work even when the IVNZprovides only basic services, access to the

peer Scenarno Management can only be achieved by a dedicated (preferably ex-directory) number of
the IVN NP.

In addition t¢ a basic call, and if supported by the IVN, further means can be used to reach PINX B's
Scenario Mgnagement entity and/or provide ‘mutual identification, e.qg.:

— aphprticular LLC and/or HLC eode;

— a phrticular subaddress;

— a phprticular piece of information in a User-User message;
— the|CLIP and COLP supplementary services of the IVN;

— acpmbination of the methods above.

NOTE 1 - | Thé types of information listed above can also prowde enhanced security agalnst acmdental or

fr wllant 1. K ImT1LNAVA Th t3 l £ el
HatatheRt-aceesstothRe—Thrwx |||u||uucl|lcl||. Cllul.y HRe-acttar \.llul\.c O JC\;ullly IIIIUIIII(.AI.IUII e

its possible encryption, will depend on the availability of supporting supplementary services of the
IVN. Statements on their characteristics and provision are outside the scope of this document.

The additional use of the CUG supplementary service to enhance access security to PINX B should
be studied.

NOTE 2 - If the CUG supplementary service is used in combination with the DDI supplementary service of
the IVN, both the public ISDN's and the PISN's CUG supplementary services need to be involved.

8.1.3 IPL Initialisation Process

ScenSIG is used, via the First IPC, for the confirmation that this IPC has been successfully
established. This will occur as soon as the underlying layer services are available to ScenSIG. With
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the interchange of confirmation, and possibly identification and authentication information (see 6.2.2),
the IPL can be considered established.

8.1.4 Establishment of the Dy-Channel

QSIG can be conveyed on the first or on another IPC.

8.1.4.1 Dy-Channel and ScenSIG on the First IPC

The Scenario Management function of the initialising PINX indicates, via ScenSIG, which

multiplexing/de-multiplexing capability should be used for distinguishing between QSIG and
ScensSiG QQI(?. can-then start up hetween the two CCs

8.1.4.2 DQ-ChanneI and ScenSIG on another IPC

The two PINXs agree, via ScenSIG, on the establishment of a new IPC for usé-as a Dychannel and
on the Bearer Conditioning to be applied.

For any newly established IPC between the two peer PINXs special precautions must be|taken

— toindicate to PINX B that the incoming setup request concerhs an IPC rather than a call
setup to a PISN user (see 8.2);

— to prevent, or ensure correct handling of, collision.0f-multiple simultaneous incorming setup
requests for IPCs which belong to different IPLs (i-e. originating from other PINXs);

— to avoid accidental or fraudulent access t0{PINX B's CC by non-authorized users.

The window technique should be used as a method for matching these requirements. This technique
employs the following procedure:

The initialising PINX Scenario Management function indicates (via ScenSIG) to PINX B's Scenario
Management function that it wants'to establish a new IPC within the IPL already in pise. PINX B
responds by returning a routing number (preferably: ex-directory) included in the IVIN numbering
plan. (Other addition security*enhancements, as described in 8.2 may also be used.) PINX B
during a specified time wihdow must answer a call to this number. PINX B only accefts a call that
provides PINX A's calling identity. The calling identity can be transferred as supplementary
service informationye:g. CLIP, subaddress.

After applying the agreed Bearer Conditioning, QSIG can start up between the two CCs.

To enable QSIG to be removed from its initial IPC to another one later during the Jifetime of a
scenario, SeenSIG will provide a negotiation function, so that both PINXs can agree dn such later
change.

8.1.5_ Establishment of UQ-ChanneIs

Either PINX can initialise channels independently of the direction of the initialisation ¢f the IPL to

which the channelis to belong.

The establishment of an IPC to convey one or more Uy-channel follows the same procedure as
specified for the Dy-channel, see 8.4.2. For each Ug-channel the two PINXs will agree, via ScenSIG,
on a channel number, unique within the IPL, by which the channel can be referred to by QSIG.

Ug-channels may be removed by agreement of the two PINXs via ScenSIG.
8.1.6 Channel Mapping
At IPL level, i.e. at the Q reference point, all channels are unambiguously distinguishable.

Channels for signalling and user information transfer can be identified by mapping their identity at Q
onto a channel or timeslot identity at a particular interface at the C reference point. How this is
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achieved, is a matter of local relevance only, and is thus left for individual implementation.
Conceptually, the PISN Scenario Management function is responsible for obtaining and memorising
the identity mapping data.

The information on the allocation of the Dy-channel to a particular channel or timeslot at the interface

at the C reference point is not interchanged via ScenSIG, but will be maintained in both PINXs for the
lifetime of the inter-PINX link.

The same applies to UQ-channeIs, except that the mapping information will only be kept for the
lifetime of the particular Uy-channel.

8.2 |IPL HstaptistmentProcedures without usinmg STenSIG

The steps involved in establishing an IPL without using ScenSIG as the means of co-ordinating the
two PINXs gre similar to those in clause 8.1, with the exception that the IPL initialisation step,does
not apply.
Only Static Pre-conditions need to be known by Scenario Management in each PINX.

— thal its peer exists;

— which scenario applies to the IPC, which will be used for the Do-channél; and hence the
Bedrer Conditioning needed;

— how many Ug-channels are to be established initially and through-which these scenario are
to ke provided;

— rulgs for numbering Uy-channels;

— infgrmation needed to establish the First IPC (PINX\A will need to know a number that will
cayse routing to PINX B's Scenario Management; and both PINXs will need knowledge of
sugplementary services to be used, in the case 'where public ISDN is employed as IVN);

— infdrmation needed to establish other IPCS.

The mecharjisms for providing this knowledge to Scenario Management are subject to configuration
managemerjt and are outside the scope af this document.

8.3 IPL Administration Procedures

Basically, the IPL administration*procedures are the same as the IPL initialisation procedures. If
ScenSIG is|employed for IRL establishment, it should also be use for IPL administration. These
procedures include:

— Bedrer Modification, if applicable;

— Distestablishment of UQ-channeIs;

— Re-establishment of UQ-channeIs.

9 Items for Future Standardisation

Different types of network and different bearer capabilities offered by connections through these
networks need to be investigated for their suitability as IVNs and IPC.

Networks to be considered should include:
—  Public ISDN;

— Leased Lines;
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— PSPDN.
Bearer capabilities to be considered should include:

— dedicated, semi-permanent and switched forms of circuit-mode for QSIG, ScenSIG and Uqg-
channels;

— and dedicated, semi-permanent and switched forms of packet-mode for Q-SIG and
ScenSIG.

9.1 Mapping Function

For CM, PM, and Integrated Scenario types.
9.1.1 Physical Adoption

Specification for the following type of interfaces need to be investigated, ‘for their guitability as
Physical Adaptation specifications:

— Digital Leased Line interfaces;
— ISDN Basic Access;
— ISDN Primary Rate Access;
— Analog leased lines.
Other types of interfaces are not precluded from {uture investigation.
9.1.2 Mapping Matrix
The Mapping Matrix needs to cover SCM:
9.1.3 Static Pre-Conditions

Although setting of static pre-cenditions is mandatory, the parameters and their values have local
significance only, and no need’is seen for the standardisation of their structure or format.

NOTE - Setting, chianging, structure and format of this data may be the subject of|configuration
management standardisation. This is outside the scope of this document.

9.2 ScenSIG

The ScenSIG information flows and the means for their transfer need to be standgrdised. This
includes:

— protocol architecture, e.g. separation from QSIG.

— the actual signaling protocol.

9.2.1 IPL Establishment and Administration Procedures
— acknowledgment process for successful IPC establishment;
— identification procedures, parameters and values;
— provisions for authentication, encryption;

— pre-announcement and negotiation procedure for establishing/disestablishing IPCs for Do
channels and/or (further) UQ-channeIs;

© ISO/IEC 2001 — All rights reserved 17


https://iecnorm.com/api/?name=e2801226ca02f2099aa8bcf7685c8695

ISO/IEC TR 14475:2001(E)

9.2.2 Bearer Modification Procedures

This might require negotiation procedures. Further study is required.

9.3

Bearer Conditioning

Messages for the identification of non-public network bearer capabilities need to be developed.

Further stud

y is required.

10 Scenarios

This sectior
connections
scenario.

Also shown
the C refere

NOTE -

Where appli
multiple inst
use is not sh

The followin
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capabilities provided by different types of IVNs. Each interconnection type is called a

s the mapping of the Ug-channels and Do-channels to the B-channels and D-channels at
ce point.

For all scenarios using a public ISDN, the D-channel at the access and any B-channel not being
used as an IPC, may also be used to access services of the public ISDN for purposes other than
IPC.

cable, the presentation of a third PINX explicitly indicates that thesSeenario can support
ances of Q reference points across a single IVN access. For simplicity, shared access
own.

) generic combinations have been identified as scenarios.

Each Sceng

rio describes a generic combination of a method./of providing a user information

connection (Ug-channel) and a method of providing an .inter-PINX signalling connection (De-
channel). Other combinations of these methods may also beyapplicable, and the classification given
here is not iftended to exclude them.

10.1 Scenjarios: Dedicated Transmission Systems

The inter-PlI
system encd

NOTE -

NX connections are pre-established-and are point-to-point connections. The transmission
mpasses dedicated physical links.and dedicated transmission systems.

In general, transmission systems/may provide structured or unstructured transmission capabilities.
In the unstructured case, aSingle bit stream is provided. Whilst, in the structured arrangement, the
transmission system provides a bit stream that is structured into several channels (time slots).

10.1.1 Scenario 1.1 - UnstruCtured Transmission Link

In this sceng
transfer ratej
synchronisa
functions wh

irio, a transmission link provides only unstructured data transmission at a specified data
see figure 22> The Mapping unit, as a minimum must provide layer 1 functions such as
ion control, framing and bit error detection. It may also provide sub-multiplexing
ereby<the bit stream is divided into several channels. Some examples are, 2048 kbit/s

multiplexed (o 32 64 kbit/s, or 64 kbit/s multiplexed to 4 x 16 kbit/s.
PINX A PINX B
n kbit/s n kbit/s
nU+D M Transmission Media M _nU+D
P 5 n x 64 kbit/s : Pl
Q C C Q
Figure 7 - Unstructured Transmission Link
18
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NOTE - PINXs could be interconnected using interfaces according to ISDN basic rate accesses (ITU-T
Rec. 1.430). However, the functional range of these interfaces allows for short distances only, e.g.
back-to-back operation of two PINXs that are collocated on the same premises. The use of such
interfaces is considered to be outside the scope of this scenario.

10.1.2 Scenario 1.2 - Structured Transmission Link

In this scenario, the transmission link supports channelised data transfer where each channel
provides octet structured data typically at 8000 octet/s, see Figure 8. An example is a primary rate
leased line. The Mapping unit as a minimum must support the framing and synchronisation
arrangement in operations at the C reference point. Normally, public networks provide standardised
channel structure such as 24 x 64 kbit/s or 31 x 64 kbit/s.

PINX A PINX B
n x 64 kbit/s n x 64 kbit/s

nU+D Transmission Media

including framing and synchronisation

T

_nU+D

T Z

Figure 8 - Dedicated transmission System

10.2 Scenarios: Semi-Permanent IVN Coennections

Semi-permanent connections may be established by the IVN provider either by a management
function or as a response to an explicit sighalling request from the corporate networks management
function (i.e., not using PSS1).

Any number of Ug-and Dg-channels may be provided at the access interface. The Ug-¢hannels are
mapped 64 kbit/s circuit-switchied connections. The Dqg-channel may be mapped ih the ways
described in the following subclauses.

10.2.1 Scenario 2.1 ~Semi-permanent Circuit Switched

The IVN provides only circuit-switched connections between the accesses. The Dg-ghannels are
mapped onto B-Ghannels (or equivalent for non-ISDNs) at the IVN access. These are circuited
switched to other PINXs, see figure 9.
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PINX B
AB
(m+k)B+ {mU+D
VN 2B[Dgu*Doscl | [y [
PINX A Vi P | KU+D
QAB (m+n)B+ // C Qac
mU+D ZB[DQAB+DQA(:] /
M |
1P X
nU+D i ]
; c \ (n+k)B+
Qe \\ ZB[DQBC+DQAC] QBC
...,.%.\ i i
), :kU+D
MF——
P |inu+D
C RN
Legend: Qac
Q,s indigates a Q reference point which is associated
with the [PCs between PINX A and PINX B. PINX C

Figure 9 - Semi-permanent Circuit Switched

10.2.2 Scenario 2.2 - Permanent Virtual Call

The interverjing ISDN provides semi-permanent circuit-switched connections and permanent virtual
circuits (either packet or frame mode) between the accesses.

The DQ is mapped to a virtual call within the B-channel~or D-channel at the C reference point
according to]Rec. X.31. See figure 10.

IVN PINX B
PINK A
mB
C‘AB M QAB
mU+D M C PVC[DQAB] P _.M)
P (m+n) B X
nU+Di ;
Pve[Pons + Doacl | nB
Qac o] M |
packet i.... c e P [inU+D
"""""""" switch Ou
ISDN parl{nt mode
service
Legend PINX C

Qag €etc., indicate Q reference points which are associated with the
interconnection between PINX A and PINX B etc.
P.c represents a packet mode virtual connection

Figure 10 - Permanent Virtual Call
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10.3 Scenarios: On-Demand Public Network Connections

A PINX is able to establish on-demand connections (calls) via the IVN to the desired destination
PINX. The Ug-channels are mapped to B-channels at the C reference point. The Do-channels may

be mapped in the ways described below.

NOTE - A IVN connection can be established and released for each PISN call or may be used to support

several sequential PISN calls.

10.3.1 Scenario 3.1 - On-demand Circuit Switched

The IVN provides only on-demand circuit-mode calls between the PINXs. The Dg-channels are

gure 11.

Q,s indicates a Q reference point which is associated with
the IPC between PINX A and PINX B

10.3.2 Scenario 3.2 - ISDN Callhwith User-to-User Signalling

established‘between the PINXs.

Figure 11.-~On-demand Circuit-Switched

IVN
PINX A PINX B
Qnd X
mU+D I\;I MB+B[D el MB#B{Donsl M EQr¢18U+D
: i | Circuit :
C Dc i | Switch De C P
A A
Legend:

The intervening ISDN provides on-demand calls with the associated User-to-us
supplementary services between the PINXs. Each Q reference point consists of one UgA
one Dq-channel; the(Ug-channel is mapped to the bearer connection and the Dg-channg
to the information transfer capability provided by the User-to-User supplementary serv
reference points.See figure 12. Bearer independent signalling connections may use

User-to-User.\connection and if no such connection exists then a dummy ISDN c

er Class 3
channel and
el is mapped
ice at the C
any existing
all must be
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VN
PINX A (ISDN) PINX B
.ABl QABl
U+D i
P X Pt
U+D : [ UD
Dc+UUS[Dgue+Dosey] | i | DctUUS[Doue+Donea]
Qpe2 y A Qne2
Legend

UUS is thg information transfer capability provided by the User-to-user
Information supplementary service associated with the bearer
connection.

Figure 12 - ISDN call with User-to-user Signalling

10.3.3 Scenario 3.3 - On Demand Virtual Call

A PINX is alyle to establish a virtual call (either packet or frame mode) tothe destination PINX via the
intervening IISDN. The ISDN may support virtual calls on either the B- oriD-channel as per Rec. X.31.

The Ug-chamnels are mapped to ISDN circuit mode calls. The Dg-chiannels are mapped to the virtual

call connections. See figure 13.

Other ISDN |packet mode services such as the frame mode_service or the signalling bearer service

may be used to transport the Dq information.

IVIN
PINX|[A PINX B
Qas C C Qus
mU+D : g mB X mB M L:mu+D
H : P
DC+PVC[DQAB ] DC+PVC[DQAB]
KA
" packet
switch
ISDN packet mode
service
Legend:

Q,s indicates the Q reference point that is associated with the
interconnection between PINX A and PINX B.
P, represents the packet mode carrier mechanism on either B or

D channel

Figure 13 - ISDN call with Do mapped to a packet mode call
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10.4 Scenarios: Virtual Private Network

10.4.1 Introduction

In VPN scenarios, an Attached PINX is connected to an access provided by a third party network,
(normally a public network) that provides support for the inter-PINX signalling protocol, PSS1 (QSIG)
and the numbering plan used by the PISN. Characteristic of these scenarios is the emulation by the
third party network of a transit PINX functionality between the accesses. This functionality of the third
party network is called the interconnecting network (ICN) and is described in ETSI TR 172. The ICN
may also provide a Gateway PINX functionality in order to facilitate the routing of calls to and from
the public network, e.g., PSTN or ISDN.

Although VPNs are able to support multiple Corporate Networks, in this section only a sin
of a CN is depicted.

The VPN architecture is that part of a CN that provides corporate networking -betwe
equipment where:

The shared switched network infrastructure replaces leased linestand a transit H

gle instance

N customer

INX;

The customer premises may be any end node functionality such as a PBX, Cenfirex, LAN

router, or multiplexer;

CN user may be served by a terminal connected.to.ah end node PINX that resid
customer premises, or that is provided by public\network equipment (Centrex); g

The shared switched network infrastructure is able to support multiple Corporatg

10.4.2 Access Arrangements

VPNs may provide different access arrangements for the connection of the attache
described below in Table 2:

Table 2 - Types of VPN Access

es on
nd

Networks.

d PINXs as

No. Description Type of Mapping
1. Separate accessT and C reference points reside on different Static
interfaces
2.1 | Shared.Access: Physical layer discrimination: Static
T and Cjreference points reside on the same interface. Time-slots
are'pre-assigned to each reference point.
TSIG and QSIG are on different Dc-channels.
2.2_) Shared Access: Data link layer discrimination Static
T and C reference points reside on the same interface. Time-slots
are pre-assigned to each reference point for use as Ug-channels or
B -channels.
TSIG and QSIG are on the same time slot.
2.3 | Shared Access: A common Protocol Control function in the network Dynamic
layer supports both TSIG and QSIG information flows. It uses a
discrimination function to distinguish between VPN and public calls.
3. Dedicated Access: All calls are routed via a C reference point as Static
PISN calls.
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104.2.1 Access type 1: Separate access

The PINX uses a separate access for PISN calls than for calls to the public network. The type of
interface indicates inherently the functions to be invoked for the support of the respective information
flows.

The mapping of Ug-channels to the time slots available at the C reference point is determined by the
subscription arrangement.

Attached PINX Public network equipment
T
GW Public ISDN |
S B o (see note)
ICN GW
Q C . ; ]
—— MP IVN = MP [—— SW |—
' 5 C Q I
CH
‘ any access
_arraggement

NOTE - Not all VPNs may provide a gateway to the public network.

Figure 14 - VPN access with separate interfaces for public and PISN calls

10.4.2.2 Access Type 2.1: Shared Access: Physical layer discrimination:

The time slots at the C reference point are pertmanently allocated for either PISN or public calls.
Separate time slots are used to carry QSIGand TSIG information flows. Other time slots are
assigned either as Ug- or Br-channels.

NOTE - |The time-slot for conveying.\the’ information flows for PISN calls should be subject to mutual
agreement between the PISN)authority and the VPN provider.

10.4.2.3 Access Type 2.2:-Shared Access: Data link layer discrimination

The access pontrol protocol for PISN calls (QSIG) and access control protocol for public calls (DSS1)
are multiplexed on the D=channel by the use of separate data link layer control identities (Terminal
End-point Identifiers)~Jhe B-channels at the C reference point are permanently allocated for either
PISN or public calls:

The mapping afJg-channels is static.

10.4.2.4 Access Type 2.3: Shared Access: Common access protocol with call discrimination

A common access control protocol (see ITU-T Rec. 1.130 and Rec. 1.120) is used for PISN and public
calls. In this case, the public access protocol DSS1 has been enhanced to support the information
flows included in PSS1.

NOTE - ITU-T has also enhanced ISUP so that VPN applications located in different nodal entities are
able to exchange PSS1 information flows.

The PINX provides separate call control for ISDN calls and PISN calls. Each of these call control
entities uses a common protocol control service (see ITU-T Rec. 1.130 and Rec. 1.120). The PINX
uses a call discrimination protocol element to distinguish between PISN calls and ISDN calls. The
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