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Foreword

ISO (the International Organisation for Standardisation) and IEC (the International Electrotechnical Commission) form the
system for world-wide standardisation. National bodies that are members of ISO or IEC participate in the
development of International Standards through technical committees established by the respective organisation to deal with
particular fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual interest
international organisations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the work.
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h| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

| of information technology, ISO and IEC have established a joint technical committee, ISO/IEC.JTC
h1 Standards adopted by the joint technical committee are circulated to national bodies for votings ‘Publicat
h1 Standard requires approval by at least 75 % of the national bodies casting a vote.

5 drawn to the possibility that some of the elements of this International Standard maybe the subject
and IEC shall not be held responsible for identifying any or all such patent rights.

h1 Standard ISO/IEC 18017 was prepared by Joint Technical Committee ISO/IEQ\JTC 1, Information tec
tee SC 6, Telecommunications and information exchange between systems.

rms a normative part of this International Standard.
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f patent
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Introduction

This International Standard is one of a series of PISN mapping standards applicable at the C reference point. Mapping
standards specify the assignment of interfaces and the multiplexed physical channel within the interface to B-channels at the Q

reference point. Figure 1 shows the relationship of this standard to other mapping standards.

ISO/IEC TR 14475

Private Integrated Services network - Architecture and scenarios for Private Integrated Services Networking

ISO/IE
PISN -

" 14474
Mapping

Functiops for the
Employment of

ISO/IEC 17309

PISN - Mapping
functions for the
employment of a

Signalling as a pair of
On-demand Inter-
PINX Connections

ISO/IEC 17310
PISN — Mapping
Functions for the
employment of 64

ISO/IEC 17311
PISN — Mapping
Functions for the
employment of 64

ISO/IEC

18017

PISN - Mapping
Function{ for the
employmgnt of

Dedicated Circuit Circuit Mode Basic kbit/s Circuit Mode kbit/s Eircuit Mode Virtual Ptivate
Mode (onnections as Service and the Connection with 16 Connection with 8 Network
Inter-PTNX Supplementary Ser- kbit/s Sub- kbit/s Sub- Scenarios
Connections vice User-to-User multiplexing multiplexing

Bearer Conditioning(Standards

Bearer'Modification Standards

Figure 1 - Structure of PISN Scenario and Mapping standards
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INTERNATIONAL STANDARD

ISO/IEC 18017:2001(E)

Information technology — Telecommunications and information exchange between
systems — Private Integrated Services Network — Mapping functions for the
employment of Virtual Private Network scenarios

1. S
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slots at fhe C or T reference point.
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enhance
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The typ
and the
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Conforn
3. N

The foll
Internat

apply. H

cope

ernational Standard defines the mapping functions in exchanges of private integrated services netwo
for their attachment to Virtual Private Network (VPN) functionality of public\(0r third party provide
nt.

b functions are required to provide for the physical termination of the interface at the C or T reference poi
ping of user channels and signalling information flows at the Q referende)point to the appropriate channg

reference, point it is assumed that the protocol used on the D channel is the enhanced version of DSS1. Thd
ments are given in Annex Q and Annex X of Recommendations'Q.931 and Q.932 respectively.

ping function specified in this International Standard are@pplicable to PINXs connected to a VPN that sup
formation flows between accesses and/or PISN services,

and Q reference points are defined in ISO/IEC 11579-1. The T reference point is defined
1.

s of interfaces at the C or T reference peifit covered by this International Standard are the ISDN primary ra
basic access interface.
Conformance

to conform to this Intefhational Standard, a PINX shall satisfy the requirements identified in the Impl]
nance Statement (ICS)(proforma in Annex A.
Normative Reférences

owing normative documents contain provisions which, through reference in this text, constitute provisi
onal Standard. For dated references, subsequent amendments to, or revisions of, any of these publicati
[owever, parties to agreements based on this International Standard are encouraged to investigate the pd

applying

rks (PISN)
d) network

hts, and for
Is or time-

se protocol

ports either

in ITU-T

te interface

ementation

ons of this
ons do not
ssibility of

the most recent editions of the normative documents indicated below. For undated references, the latest ed

ition of the

normative document referred to applies. Members of ISO and IEC maintain registers of currently valid International Standards.

ISO/IEC TR 14475:2001, Information technology - Telecommunications and information exchange between systems - Private
Integrated Services Network - Architecture and scenarios for Private Integrated Services Networking

ETS 300 415:1994, Private Telecommunication Network (PTN); Terms and definitions

ITU-T Rec. Q.920:1993, Digital Subscriber Signalling System No. 1 (DSS1) - ISDN user-network interface data link layer -

General

aspects

ITU-T Rec. Q.920, Amend 1: 2000, Amendment 1 to ITU-T Recommendation Q.920

ITU-T Rec. Q.921:1997, ISDN user-network interface - Data link layer specification
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ITU-T Rec. Q.921, Amend 1: 2000, Amendment 1 to ITU-T Recommendation Q.921

ITU-T Rec. Q.931:1998, ISDN user-network interface layer 3 specification for basic call control

ITU-T Rec. Q.932,1998, Digital subscriber signalling system No. 1 — Generic procedures for the control of ISDN
supplementary services

4.

Terms and definitions

For the purpose of this International Standard the terms and definitions given in ETS 300 415 and the following apply.

4.1

NOTE - Thq ICN at this point provides gateway functions such as numbering, charging, management and routing.

4.2

4.2.1

4.2.2

4.3

4.4

to transporf inter-PINX information from the PISN control plane and/or the PISN-user plane.

4.5

4.6

NOTE - Thq interface at the T+ reference point supports private network calls (PISN) and it may also support public ISDN calls.

4.7

(ISDN) serices and virtual private network (VPN):services.

o freference point: boundary between the Inter-Connecting Network (ICN) and the public ISDN.

cHannel: means of bi-directional transmission of user or signalling information between two points:

Jo-Channel: channel used to convey user information between the Q reference points.of two peer PINXs.

inter-PINX connection: connection provided by an intervening network{(IVN) between two C reference po

T+ reference point: reference point between an Attached, PINX and the ICN.

public network equipment: equipment of. a_public network provider, which is used to provide public

Po-Channel: channel used to convey call control information between the Q reference points of two peer PINXSs.

Interconnecting Network (ICN): emulation of transit-PINX functionality by equipment that is physically pgrt of the
public network, includes one or more IVNs and may include the emulation of gateway“PTNX functionality.

nts used

infer-PINX link: link between the Q reference points of two PINXs, comprising the totality of signalling tragsfer and
user infornjation transfer means.

network

NOTE - Thg term is also used as a synonym to designate equipment of any other third party which is used to provide virtual privat¢ network

(VPN) servifes only, and which may or may notprovide access functions to a public network.

4.8

NOTE - In the first case the third party is also known as a public network provider.

4.9

provided equipment.

Virtual PrivateNetwork (VPN): private network transmission and switching functionality emulated by th

third party: generic term designating a (legal) body providing VPN services either in conjunction with or] without
public netwWork services.

rd party

NOTE - The functionality provided by a VPN includes transit-PINX functionality and/or end-PINX functionality (i.e. it sprves the

originating qr destination user).

4.10

V ALCDIN N ol PR LIS RN - el LU | 1 - kDR R -1 -~ e RIS C — 1ot
IN=L IINA. Uldl pau Ul a Ui Pdl Ly PIUVLUCU SWILLIIUU TICLWUI N UldU plUVlqu U alnsI=r IINA Luu\,uuuaut_y dlll

PINX functionality.

4.11

5.
CSIG

DLCI

/or end-

attached PINX: PINX attaching to the VPN. 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.

List of acronyms

C reference point SIGnalling information flows

Data Link Connection Identifier
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ICN
ICS
ISDN
PINX
PISN

PSS1

ISO/IEC 18017:2001(E)

InterConnecting Network

Implementation Conformance Statement
Integrated Services Digital Network

Private Integrated Services Network Exchange
Private Integrated Services Network

Private Signalling System Number 1; commonly known as QSIG

QSIG
TSIG

VPN

6.  Access arrangements

In a VP
supporty
ISO/IE(Q

The acc
provide
and timg

This Int

Q reference point SIGnalling information flows
T reference point SIGnalling information flows

Virtual Private Network

N scenario, a PINX is connected to an access provided by a third party netwerk\(normally a public ne|
, as a minimum, PISN information flows and possibly PISN services. The VPN scenarios are d
TR 14475 and they include the emulation by the third party network of a transit, end or gateway PINX fun

ss control protocol for the U-channels used to provide PISN services ate specified independently of the intg
| by the third party network. The mapping of the D-channel and B-ghannels at the Q reference point to th
slots at the access interface (C reference point) are specified in this.standard.

Table 1. {Access Arrangements

prnational Standard applies to the following Access Arrangemerits, which are described in ISO/IEC TR 14475.

twork) that
bscribed in
tionality.

rface types
b interfaces

No. | Description Type of May

ping

1. Separate access: T and C reference points reside on different interfaces Static

2.3 | Shared Access: The Protgcol Control functions in the network layer supports both | Dynamic
TSIG and PSS1 information flows and employs a discrimination function exists to
distinguish between-ISDN and VPN calls.

3. Dedicated Aceess: All calls are routed via a C reference point as PISN calls. Static

NOTE -
the requi

ITU-T |
support

Bhared Accesses.Types 2.1 and 2.2 are not included in this standard since there are no standardised access arrangements
ed functionality.

as standardised enhancements to the network nodal interface (NNI) protocol for the support of ISDN s
the transport of PSS1 information flows. VPN that implement the IUT-T VPN recommendations are there

that support

brvices that
fore able to

the sup

rt-interoperability between scenarios tvnes land 3
Ir s
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6.1

The PINX
functions t;

The mappi

6.2

A common
extensions

NOTE - IT{
flows

The PINX
protocol ¢

Figure 2 - VPN provides interoperability between PINXs attached at either C or T+ reference points

18017:2001(E)

PINX — PINX

VPN

; services ;
PINX PINX

T+ C

Beparate access

uses a separate access for PISN calls and public network calls. The type of interface indicates inherg
be invoked for the support of the respective information flows.
ng of Ug-channels to the channels (time slots) available at the C reference point is static;+.e. time independe
T Public network eqipment
— GW : PublicISBN
—I— a(see note
PINX ICN GW
Q C C Q I
—— MP E WY MP L sw
1 1 I
CH
) ) mirror like
NOTE: Not all ICNs may provide a gateway to the public network. argngement

Figure 3 - VPN access with separate interfaces for public and PISN calls

bhared Access: Conumeon access protocol with call discrimination

access control protocol is used for PISN and public calls. In this case, the attached PINX shall support the
defined in Anex-Q of ITU-T Rec. Q.931 and Annex X of ITU-T Rec. Q.932 for PISN calls.

J-T has also,_enhanced ISUP so that VPN applications located in different nodal entities are able to exchange PSS1 in

provides separate call control for ISDN calls and PISN calls. Each of these call control entities uses a

ntly the

protocol

ormation

common

Arot—thet—s—peeHied T Ree Q-3 —and U T Ree— Q932 T he PINX—ulso—provides—a—B—echa

AAAAA 7 oYy 1% TCHOO—0r

nel co-

ordination function that allows both ISDN and PISN calls to be dynamically allocated to the time-slots available at the
interface. A call discrimination information element that is defined in ITU-T Rec. Q.931 is used to distinguish between PISN
calls and public calls.

NOTE 1 - The call discriminator is the VPN identifier information element (IE) or as a national option the Network Specific Facility I[E may

be used.

NOTE 2 - A VPN supporting scenario type 2.3 also supports interoperability between scenarios types land 3.

In the ISDN the call discrimination information element enables the separate processing of ISDN and VPN (PISN) calls. The
ISDN as a minimum provides for the transmission of the PISN call information flows between accesses with compatible VPN
call handling capabilities. For example, a VPN call may be connected between shared access and any of the VPN accesses
specified in this International Standard.

© ISO/IEC 2001 — Al rights
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6.3

Only th
occurs t]
are to b{
to more

The maj
takes pld

NOTE -
configurd

Attached PINX Public network equipment
ISDN MP
Call 5 ISDN call control
Control = £
| % c T+ Ko g 8
GW SR 22 |3
3 5 .E I S .g £ —- O (see note)
| 5l 5% S5 | &
= O o m X +
Tl 8 | &
PISN | Q | &£ o 3| Q
Call ! zg = VPNcaltcontrot
Control
1
lany access
NOTE: Not all VPN functions may provide a gateway to the public network. larrangement

[ ah <

Figure 4 - Shared access arrangement using an enhance ISDN access protocol (DSS1+)

Dedicated Access

b information flows for PISN calls occur at the interface at the C reference point. Break-out into the pub
hrough a gateway function within the VPN. Number analysis and roufing functions in the ICN determine

routed to the public network gateway. The VPN may provide gateway functions at different geographical
than one public network.

ping of Uy-channels is static, i.e. no per-call reallocation of the mapping onto the time-slots at the C refe
ce.

This sub-scenario can be considered as the trivial case of.sub-scenario 1, if no interface supporting the T reference pd
d. In this sub-scenario the attached PINX does not providé-gateway functionality.

ic network
which calls
points and

rence point

int has been

Public network equipment
Public ISDN
—— O (see note)
PINX
ICN GW
Q ¢ ¢ Q=
: MR : IVN MP SW ——
' I
CH
mirror like
NOTE: Itis recommended that the ICN provides a gateway to the ___E‘Ifﬁngeme”t

public network.

Figure 5 - Dedicated access using QSIG as an access protocol

7.  Capabilities at the Q reference point

— For each instance of Q reference point the attached PINX shall provide:

1 signalling channel (D) for carrying the inter-PINX layer 3 signalling protocol; and
N user channels (Ug)

The user channels are numbered 1...N.

© ISO/IEC 2001 — All rights reserved
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Uq-channel the following bearer capabilities shall be provided:

formation transfer rate: 64 kbit/s

— other attributes shall be the same as at the C reference point.

NOTE - The provision of bearer conditioning can change these attributes. However, this is outside the scope of this International Standard.

— For a Dg-channel the following bearer capability shall be provided:

— Transfer mode: Packet mode

— Information transfer capability: unrestricted digital information

— In|

- 0

8. M4
The PINX

8.1
A PINX sh

— ISDN
Rec. 1

— ISDN
Rec. I

— ISDN
the ap

8.2

The Mappi
point, for I}

8.2.1

In all sub-g
at the C ref

The mappi
point and aj

8.2.1.1
These are

— ISDN

formation transfer rate: implementation dependent

her attributes shall be the same as at the C reference point.

pping functions

fnapping functions shall meet the following requirements.

Physical Adaptation
pll support at least one of the following physical adaptations.

2048 kbit/s Primary Rate User-Network Layer 1 Interface Layer 1 tepmindtion shall be in accordance wit
431.

1,544 kbit/s Primary Rate User-Network Layer 1 Interface Layer ‘| termination shall be in accordance wit]
430.

Basic User-Network Layer 1 Interface Layer 1 termination‘shall be in accordance with ITU-T Rec. 1.410, e
plication of the point-to-multi-point mode of operation.

Mapping Matrix

hg Matrix provides for the allocation of the channels provided by the physical adaptation function at the Q 1
o-channel bearer conditioning and for interface-related Layer 3 signalling functions that are part of CSIG.

Channel Allocation

cenarios the PINX shall map a-single instance of Q reference point onto some or all time-slots of a single
erence point.

hg matrix shall maintain_a one-to-one relationship between a B- or D-channel at the interface at the C 1
channel at the Q reférence point. Whether this relationship is fixed or dynamic depends on the type of sub-S

Accesses Arrangements with fixed channel allocation
ub-scenarios) 1 and 3.

2048 kbit/s Primary Rate User-Network Layer 1 Interface

— Ti

h ITU-T

h ITU-T

kcluding

eference

nterface

eference
cenario.

me=slots, 1...15 and 17...31) may be allocated as UQ-channels. The number of UQ-channels shall be si

ibject to

ag

reement between the PISN administrator and the third party providing the VPN service.

— When (1...30) time slots are allocated as UQ-channels, the UQ-channels shall be mapped onto the time-slots at the
interface as follows:

— ISDN

The Dq-channel shall be mapped onto time-slot 16.
Time-slots 1...15 at the C reference point correspond to Ug -channels 1...15;
Time-slots 17...31 at the C reference point correspond to Ug -channels 17...31.

1544 kbit/s Primary Rate User-Network Layer 1 Interface

— One contiguous range of time-slots (1...23) shall be allocated as UQ-channels. The number of UQ-channels shall be
subject to agreement between the PISN administrator and the third party providing the VPN service.

© ISO/IEC 2001 — Al rights

reserved
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— When (1...23) time slots are allocated as UQ-channels, the UQ-channels shall be mapped onto the time-slots at the

interface as follows:
— The DQ-channel shall be mapped onto time-slot 24.

—  Time-slots 1...23 at the C reference point correspond to UQ-channels 1...23.

— ISDN Basic User-Network Layer 1 Interface
Either one or both B-channels at the C reference point shall be allocated as Uqy-channels. The number of Ug-channels shall
be subject to agreement between the PISN administrator and the third party providing the VPN service.
The following channel allocation and Ug-channel numbering shall be provided:

8.2.1.2

This ref

— ISIPN 2048 kbit/s Primary Rate User-Network Layer 1 Interface

— ISIDN 1544 kbit/s Primary Rate User-Network Layer 1 Interface

— ISIDN Basic User-Network Layer 1 Interface

8.2.2

TIIC DQ‘bllalulCI blldli ‘UC llldpPCd VIO LIIC D'blldllllCi Uf ‘lllC ill‘lCl fa\,c dal LIIC C leUlCllbU PUillL.
The UQ-channels shall be mapped onto the B-channels of the interface as follows:

— B-channel 1 at the C reference point corresponds to UQ -channel 1;

— B-channel 2 at the C reference point corresponds to Ug -channel 2.

Access Arrangements with dynamic channel allocation

brs to shared access.

The allocation of the DQ-channel shall always been fixed. It shall be mappgd onto time-slot 16.

If due to the invocation of private network functionality, a channel attlie Q reference point is to be mappe

— Time-slots 1...15 at the C reference point correspond to UQ.>channels 1...15;
— Time-slots 17...31 at the C reference point correspond;to UQ -channels 17...31.

— Channels not requiring private network functionality shall remain allocated to public network functio
is outside the scope of this standard.

The allocation of the DQ-channel shall always been fixed. It shall be mapped onto time-slot 24.

If due to the invocation of private network functionality a channel at the Q reference point is to be mappe

— Time-slots 1...23 at the €eference point correspond to UQ-channels 1...23;

— Channels not requiring-private network functionality shall remain allocated to public network functio
is outside the scope of this standard.

The allocation of'the DQ-channel shall always be fixed. It shall be mapped onto the D-channel at the
point.

If due to-the invocation of private network functionality a channel at the Q reference point is to be mappe

slot at the C reference point, the following channel allocation and JQ-Channel numbering shall be provided:

slot at the C reference point, the following channel allocation and UQ-channel numbering shall be provided:

slotcatithe C reference point, the following channel allocation and UQ-channel numbering shall be provided:

l to a time-

hality. This

l to a time-

hality. This

 reference

1 to a time-

—_/ time-slot 1 at the C reference point corresponds to UQ-channel 1;

— time-slot 2 at the C reference point corresponds to UQ-channel 2.

— Channels not requiring private network functionality shall remain allocated to public network functionality. This

is outside the scope of this standard.

Bearer Conditioning for the Dy-channel

For scenarios type 1 and 3, the signalling carriage system (Layer 2) on a Dq-channel shall be according to the symmetrical
application in Annex A of ITU-T Rec. Q.920, Amend 1:2000 and annex J of ITU-T Rec. Q.921, Amend 1:2000. Only the
point-to-point procedures are applicable. The SM / SREJ option, defined in annex E of ITU-T Rec. Q.921, shall not apply. The
attached PINX is always configured in the slave mode.

© ISO/IEC 2001 — All rights reserved
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For scenarios type 2.3, the signalling carriage system (Layer 2) on a Dg-channel shall be according to ITU-T
Recommendations Q.920 and Q.921. Only the point-to-point procedures are applicable.

8.2.3 Interface-related Functions

8.2.3.1 Activation/deactivation procedure for the basic access

NOTE - Whether deactivation and re-activation procedures to maintain its synchronisation with the bit clock of the public network
equipment shall apply for the individual sub-scenarios is outside the scope of this International Standard.

8 © ISO/IEC 2001 — All rights reserved
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Annex A

(normative)

Implementation Conformance Statement (ICS) Proforma

ntroduction

plier of a protocol implementation, which is claimed to conform to this Standard, shall complete the Implementation

Conforn

A comp
that hav
— by th
— by th
impl
— by tl
anot
inco

nance Statement (ICS) proforma in A.3.

eted ICS proforma is the ICS for the implementation in question. The ICS is a statement of the capabilities
e been implemented. The ICS can have a number of uses, including the following:

e equipment implementer, as a check list to reduce the risk of failure to conform to the Standard'through ov|

e supplier and acquirer, or potential acquirer, of the implementation, as a detailed indication’ of the capabi
bmentation, stated relative to the common basis for understanding provided by the Standard's ICS proforma;

e user or potential user of an implementation, as a basis for initially checking the“possibility of interw
ner implementation. While interworking can never be guaranteed, failure to.interwork can often be pred
mpatible ICSs.

A.2. Instructions for completing the ICS proforma

A2.1

The ICS
item is i
specifie

The "St:

General structure of the ICS proforma

proforma is a fixed-format questionnaire divided into subglauses each containing a group of individual i
dentified by an item number, the name of the item (question to be answered), and the reference(s) to the cl
(specify) the item in the main body of this Standard.

tus" column indicates whether an item is applicable and if so whether support is mandatory or optional. Th

hnd options

ersight;
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required to
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herwise not

herwise not

to indicate

terms arp used:

m mandatory (the capability is required for conformance);

0 optional (the capability is not required for conformance, but if the capability is implemented it is
conform to the specifications);

0.<n> optional, but support of af Icast one of the group of options labelled by the same numeral <n> is require|

X prohibited;

c.<cond conditional requit€mient, depending on support for the item or items listed in condition <cond>;

<item>:m simple conditional requirement, the capability being mandatory if item number <item> is supported, ot
applicabléy

<item>:p  simple _conditional requirement, the capability being optional if item number <item> is supported, ot}
applicable;

Answert to.the questionnaire items are to be provided either in the "Support" column, by simply marking an answe

restrictc-eheteeYesrorNerortithe " Neot-Appheable’eotamm-NAd-

A.2.2  Additional information

Items of Additional Information allow a supplier to provide further information intended to assist the interpretation of the ICS.
It is not intended that a large quantity will be supplied, and an ICS can be considered complete without such information.
Examples might be an outline of the ways in which a (single) implementation can be set up to operate in a variety of
environments and configurations.

References to items of Additional Information may be entered next to any answer in the questionnaire, and may be included in
items of Exception Information.
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A.23

Exception information

It may occasionally happen that a supplier will wish to answer an item with mandatory or prohibited status (after any
conditions have been applied) in a way that conflicts with the indicated requirement. No pre-printed answer will be found in
the support column for this. Instead, the supplier is required to write into the support column an x.<i> reference to an item of
Exception Information, and to provide the appropriate rationale in the Exception item itself.

An implementation for which an Exception item is required in this way does not conform to this Standard. A possible reason
for the situation described above is that a defect in the Standard has been reported, a correction for which is expected to change
the requirement not met by the implementation.

A3. ICS

A3.1

A3.2

10

[mplementation identification

b proforma for PINX implementation

w2

ipplier

Cpntact point for queries about the ICS

Ithplementation name(s) and version(s)

Otther information necessary for full
identification, e.g. name(s) and
vérsion(s) for machines and/or

operating systems; system name(s)

type, series, model).

[mplementation summary

Only the first three items are required for all implemenfdtions; other information may be completed as appropriate
in meeting requirements for full identification.

The terms name and version should be interpretedappropriately to correspond with a supplier’s terminolpgy (e.g.

el

rrlplementation version

1.0

denda implemented
(if applicable)

Amendments implemented

Have any exception items been required
(Jee A.2.3)?

No[] Yes|[]

(The answer Yes means that the implementation does not
conform to this Standard)

Dlate of statement
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