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ISO/IEC 1801

Foreword

7:2001(E)

ISO (the International Organisation for Standardisation) and IEC (the International Electrotechnical Commission) form the
specialised 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. Other

international organisations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the work.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

In the field of
International Sta

International Stgndard requires approval by at least 75 % of the national bodies casting a vote.

nformation technology, ISO and IEC have established a joint technical committee, ISO/IEC UTC 1. Draft
ndards adopted by the joint technical committee are circulated to national bodies for voting.\ Buflication as an

Attention is drawn to the possibility that some of the elements of this International Standard may“be the subject of patent

rights. ISO and|[[EC shall not be held responsible for identifying any or all such patent rights.

International St

Subcommittee C 6, Telecommunications and information exchange between systems.

Annex A forms p normative part of this International Standard.

ndard ISO/IEC 18017 was prepared by Joint Technical Committee ISO/IEC JTC 1, Informatiop technology,

© ISO/IEC 2001 — All rights reserved
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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 Netwdrking

ISO/IEC 14414 ISO/IEC 17309 ISO/IEC 17310 ISO/IEC 17311 ISOYIEC 18017
PISN - Mappiing PISN - Mapping PISN — Mapping PISN — Mapping PISN - Mapping
Functions foy the functions for the Functions for the Functions for'the Funftions for the
Employment|of employment of a employment of 64 employment,of 64 empjloyment of
Dedicated Cifcuit Circuit Mode Basic kbit/s Circuit Mode kbit/s Gircuit Mode Virfual Private
Mode Connettions as Service and the Connection with 16 Copngction with 8 Network
Inter-PTNX Supplementary Ser- kbit/s Sub- kbit/s/Sub- Sceparios
Connections vice User-to-User multiplexing multiplexing

Signalling as a pair of

On-demand Inter-

PINX Connections

Bearer Conditioning'Standards

Beargr'Modification Standards

Figure 1 - Structure of PISN Scenario and Mapping standards

© ISO/IEC 2001 — All rights reserved



https://iecnorm.com/api/?name=84d07e3c6de39b3f92f04a1600a1fada



https://iecnorm.com/api/?name=84d07e3c6de39b3f92f04a1600a1fada

INTERNATIONAL STANDARD

ISO/IEC 1

8017:2001(E)

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

1.  Scop

This Interna
required for
equipment.

Mapping fun
the mapping
slots at the C

At the T refer
enhancement]

The mapping
PISN inform

The C and
Rec. 1.411.

The types of
and the basic

2.

In order to g
Conformancd

3.

The followin
International

Norrn

fonal Standard defines the mapping functions in exchanges of private integfated services n

their attachment to Virtual Private Network (VPN) functionality of public (or third party pr

Ctions are required to provide for the physical termination of the interfage at the C or T referenc
of user channels and signalling information flows at the Q refereree) point to the appropriate c
or T reference point.

ence, point it is assumed that the protocol used on the D chanfiel is the enhanced version of DSS]
5 are given in Annex Q and Annex X of Recommendatiofis'Q.931 and Q.932 respectively.

function specified in this International Standard are-applicable to PINXs connected to a VPN tha
ition flows between accesses and/or PISN services:

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

nterfaces at the C or T reference poifit covered by this International Standard are the ISDN prima
access interface.

Conflormance

onform to this Intefnational Standard, a PINX shall satisfy the requirements identified in the
Statement (ICS) proforma in Annex A.
native References

g normative documents contain provisions which, through reference in this text, constitute pi
Standard. For dated references, subsequent amendments to, or revisions of, any of these pub

etworks (PISN)
vided) network

b points, and for
hannels or time-

. These protocol

t supports either

ned in ITU-T

ry rate interface

Implementation

ovisions of this
lications do not

apply. However, parties to agreements based on this International Standard are encouraged to investigate t
applying the most recent editions of the normative documents indicated below. For undated references, the latest edition of the
normative document referred to applies. Members of ISO and IEC maintain registers of currently valid International Standards.

he possibility of

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

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

4.2 channgl: means of bi-directional transmission of user or signalling information between two points.
4.2.1 Do-Channel: channel used to convey call control information between the Q reference points of two pger PINXS.
4.2.2 Ug-(hannel: channel used to convey user information between the Q reference points ‘of two peer PIN[Xs.

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

4.4 inter-HINX connection: connection provided by an intervening network, (IVN) between two C referende points used
to transport intef-PINX information from the PISN control plane and/or the PISN-user plane.

4.5 inter-PINX link: link between the Q reference points of two PINXS, comprising the totality of signalling transfer and
user information transfer means.

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

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

17

4.7 public|network equipment: equipment of alpublic network provider, which is used to provide public network
(ISDN) services|and virtual private network (VPN)sservices.

NOTE - The term|is also used as a synonym to desighate equipment of any other third party which is used to provide virtual grivate network
(VPN) services oijly, and which may or may not(previde access functions to a public network.

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

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

4.9 Virtua] Private(Network (VPN): private network transmission and switching functionality emulated by third party
provided equipment.

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

Origina‘[ing or destnatton unuA).

4.10 VPN-PINX: that part of a third party provided switched network that provides transit-PINX functionality and/or end-
PINX functionality.

4.11 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.
5. List of acronyms

CSIG C reference point SIGnalling information flows

DLCI Data Link Connection Identifier

2 © ISO/IEC 2001 — All rights reserved
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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

Q reference point SIGnalling information flows

ICN

ICS

ISDN

PINX

PISN

PSS1

QSIG

TSIG T1
VPN Vi
6. Acce
In a VPN sc
supports, as
ISO/IEC TR

The access ¢
provided by
and time slot

rtual Private Network

5S arrangements

enario, a PINX is connected to an access provided by a third party netwark, (normally a publ

14475 and they include the emulation by the third party network of a transit, end or gateway PINX

eference point SIGnalling information flows

a minimum, PISN information flows and possibly PISN services. . The VPN scenarios a

ntrol protocol for the U-channels used to provide PISN services are\specified independently of th
he third party network. The mapping of the D-channel and B-channels at the Q reference point
at the access interface (C reference point) are specified in thi§ standard.

¢ network) that
re described in
[ functionality.

e interface types
to the interfaces

This Internatjonal Standard applies to the following Access Arrangemeénts, which are described in ISO/IEC TR|14475.
Table 1 < Access Arrangements
Nof | Description Type of| Mapping
1. Separate access: T and C reference points reside on different interfaces Static
2.3 | Shared Access: The Protocel’Control functions in the network layer supports both | Dynami¢
TSIG and PSS1 information flows and employs a discrimination function exists to
distinguish betweentISDN and VPN calls.
3. Dedicated Access? All calls are routed via a C reference point as PISN calls. Static
NOTE - Sharegl Accessés Fypes 2.1 and 2.2 are not included in this standard since there are no standardised access arrangenents that support
the required fupctionality.

ITU-T has st

hndardised enhancements to the network nodal interface (NNI) protocol for the support of IS

N services that

support the transport of PSS1 information flows. VPNs that implement the [UT-T VPN recommendations are therefore able to
the support interoperability between scenarios types land 3.

© ISO/IEC 200

1 — All rights reserved


https://iecnorm.com/api/?name=84d07e3c6de39b3f92f04a1600a1fada

ISO/IEC 18017:2001(E)

PINX — PINX

VPN

; services ;
PINX PINX

T+ C

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

6.1 Seerate access

The PINX useg a separate access for PISN calls and public network calls. The type of interface indieates ipherently the
functions to be invoked for the support of the respective information flows.

The mapping of|Uq-channels to the channels (time slots) available at the C reference point is staticii.e. time independent.

T Public network eguipment
— GW : Public 41SDN
—I— o(see note
PINX ICN GW
Q C ® Q
— ™MP E IWN H MP L sw
1 1 |
CH
) ) mirror like
NOTE: Not all ICNs may providée-a gateway to the public network. argngement

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

6.2 Shaned Access: Comimon access protocol with call discrimination

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

NOTE - ITU-T hjs also enthanced 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 that is specified in ITU-T Rec. Q.931 and ITU-T Rec. Q.932. The PINX also provides a B channel 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.

4 © ISO/IEC 2001 — All rights reserved
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Attached PINX Public network equipment
ISDN MP
Call 5 ISDN call control
Control = £
I £l_s T+ 5 O 3
O @5 C® 8
G/wW 3 ECT | S| e — O (see note)
8| ® =5 | c o &}
| 5|52 S5 | T
T g Q m& | £
PISN | Q | £ 8 °18|Q
Call | 3 { VPN call control
Control

6.3 D¢

Only the inft
occurs throug
are to be rou
to more than

The mapping
takes place.

NOTE - This
configured. In

1
lany access
larrangemer

[ A W

NOTE: Not all VPN functions may provide a gateway to the public network.

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

dicated Access

rmation flows for PISN calls occur at the interface at the C referefice-point. Break-out into the
h a gateway function within the VPN. Number analysis and routing functions in the ICN detert]
ed to the public network gateway. The VPN may provide gateway functions at different geograp
pne public network.

of Ug-channels is static, i.e. no per-call reallocation.ef the mapping onto the time-slots at the C

ub-scenario can be considered as the trivial case ofsub-scenario 1, if no interface supporting the T refereq
this sub-scenario the attached PINX does not provide-gateway functionality.

—

7.

Public network equipment
Public ISDN
—— O (see note)
PINX
ICN GW
Q c ¢ QT
: MP : IVN MP : SW |—
\
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

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

© ISO/IEC 200
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other a

For a Ug-channel the following bearer capabilities shall be provided:

information transfer rate: 64 kbit/s

ttributes 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

— Information transfer rate: implementation dependent

— Other dttributes shall be the same as at the C reference point.
8.  Mappipg functions
The PINX mapping functions shall meet the following requirements.
8.1 Physical Adaptation

A PINX shall sy

ISDN 204§
Rec. 1.431.

ISDN 1,54
Rec. 1.430.

ISDN Basi
the applica

8.2

point, for Dg-ch
8.21 Chan

In all sub-scena
at the C refereng

The mapping nj
point and a char

8.2.1.1

These are sub-s(

Malj)
The Mapping Matrix provides for the allocation of the chafinels provided by the physical adaptation function at th

pport at least one of the following physical adaptations.

kbit/s Primary Rate User-Network Layer 1 Interface Layer 1 termiihation shall be in accordanc

t kbit/s Primary Rate User-Network Layer 1 Interface Layerd termination shall be in accordanc

c User-Network Layer | Interface Layer 1 terminationshall be in accordance with ITU-T Rec. 1.4
ion of the point-to-multi-point mode of operation,

ing Matrix

hnnel bearer conditioning and for interface-related Layer 3 signalling functions that are part of CS
nel Allocation

ios the PINX shall map a single instance of Q reference point onto some or all time-slots of a si
e point.

atrix shall maintain*a’one-to-one relationship between a B- or D-channel at the interface at th
nel at the Q reference point. Whether this relationship is fixed or dynamic depends on the type of

A ccesses Arrangements with fixed channel allocation

enarios™l and 3.

e with [TU-T

e with ITU-T

10, excluding

e Q reference
[G.

hgle interface

b C reference
sub-scenario.

ISDN 204§

agreem

| kbit/s Primary Rate User-Network I.ayer 1 Interface

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

interface as follows:

— Ti

The Dq-channel shall be mapped onto time-slot 16.

me-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.

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

Time-slots, 1...15 and 17...31) may be allocated as UQ-channels. The number of UQ-channels shall be subject to

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

— 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 — All
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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:

— The
— The

8.2.1.2

This refers to| shared access.

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

— The

— If dye to the invocation of private network functionality, a channel at‘the Q reference point is to be m

slot

— ISDN 1%44 kbit/s Primary Rate User-Network Layer 1 Interface

— The

— If dye to the invocation of private netwotk functionality a channel at the Q reference point is to be m|

slot

— ISDN Bhpsic User-Network Layer 1 Interface

— The

point.

— If dye torthe invocation of private network functionality a channel at the Q reference point is to be m|

slot

Dq-channel shall be mapped onto the D-channel of the interface at the C reference point.

TTQ channels shall be mq?ppﬂ onto-the Bochannels 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

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

ht the C reference point, the following channel allocation and UQ-channel numbering shall be pro
Time-slots 1...15 at the C reference point correspond to IJQ *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 fu|
is outside the scope of this standard.

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

ht the C reference point, the following channel allocation and UQ-channel numbering shall be pro
Time-slots 1...23 at the C reference point correspond to UQ-channels 1...23;

Channels not requiring-private network functionality shall remain allocated to public network fu
is outside the scopeof this standard.

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

apped to a time-
vided:

nctionality. This

apped to a time-
vided:

nctionality. This

the C reference

apped to a time-

ht the C reference pninf the follow ing channel allocation and ITQ-(‘]’mnnP] nnthring shall be pra

ided:

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.

8.2.2 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

A.1. Introduction

The supplier of a protocol implementation, which is claimed to conform to this Standard, shall complete the Implementation
Conformance Statement (ICS) proforma in A.3.

€ capabiljities and options

ipment implementer, as a check list to reduce the risk of failure to conform to the Standaftd through oversight;

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

— Dby the uspr or potential user of an implementation, as a basis for initially checkings/the possibility of interworking with
plementation. While interworking can never be guaranteed, failure to dnteérwork can often bg predicted from
incompatible ICSs.

A.2. Instrjuctions for completing the ICS proforma

A.2.1  General structure of the ICS proforma

The ICS proforma is a fixed-format questionnaire divided into subelauses each containing a group of individual items. Each
item is identiffied by an item number, the name of the item (questioh to be answered), and the reference(s) to the clause(s) that
specifies (spdcify) the item in the main body of this Standard,

The "Status" [column indicates whether an item is applicable and if so whether support is mandatory or optionall. The following
terms are usefl:

m mandatory (the capability is required for conformance);

0 ptional (the capability is not reéquired for conformance, but if the capability is implemented it is required to
onform to the specifications);

0.<n> ptional, but support of at least one of the group of options labelled by the same numeral <n> is refjuired;

X prohibited;

c.<cond> onditional requirément, depending on support for the item or items listed in condition <cond>;

<item>:m gimple conditienal requirement, the capability being mandatory if item number <item> is supportdd, otherwise not
pplicable;

<item>:0 imple conditional requirement, the capability being optional if item number <item> is supportefl, otherwise not
pplicable;

Answers to the questionnaire items are to be provided either in the "Support" column, by simply marking an answer to indicate
restricted choice (Yes) or (No), or in the "Not Applicable" column (N/A).

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.2.3  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.

A.3. ICS proforma for PINX implementation

A.3.1 Imp]ementation identification

Supplipr

Contadt point for queries about the ICS

Implerpentation name(s) and version(s)

Other nformation necessary for full
identif]cation, e.g. name(s) and
versiof(s) for machines and/or
operating systems; system name(s)

Only| the first three items are required for all implementations; other information may be completed 4s appropriate
in mgeting requirements for full identification.

The ferms name and version should be interpreted appropriately to correspond with a supplier’s ternjinology (e.g.
type] series, model).

A.3.2  Implementation summary

Implerpentation version 1.0

Addenlda implemented
(if applicable)

Amendlments implemented

Have gny exception'items been required No[] Yes[]

9
(see A12.3)’ (The answer Yes means that the implementation does|not

conform to this Standard)

Date of-statermment
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