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INFORMATION TECHNOLOGY —

CONFIGURATION OF CUSTOMER PREMISES CABLING (CPC)
FOR APPLICATIONS -

Part 2: Integrated Services Digital Network (ISDN) primary rate

FOREWORD

5O (the International Organization for Standardization) and IEC (the International ElectrotechnicalyCommissio
rm the specialized system for worldwide standardization. National bodies that are members “of ISO or IE
prticipate in the development of International Standards through technical committees established by th
bspective organization to deal with particular fields of technical activity. 1ISO and IEC ptechnical committesg
bllaborate in fields of mutual interest. Other international organizations, governmental and non-governmental,
ipison with ISO and IEC, also take part in the work.

O ST = —

the field of information technology, ISO and IEC have established a joint technical‘committee, ISO/IEC JTC
raft International Standards adopted by the joint technical committee are circulated)to national bodies for votin
ublication as an International Standard requires approval by at least 75% of the ‘national bodies casting a vote.

00 =

hternational Standard ISO/IEC 14709-2 has been prepared by Joint Technical Committe
S5O/IEC JTC 1: Information technology, Subcommittee S€ 25: Interconnection of informatio
bchnology equipment.

— —

This standard specifies Customer Premises Cabling for the connection of customer premise
gquipment with 1,544 Mbit/s and 2,048 Mbit/s inferfaces to ISDN primary access and lease
lines.

The requirements in this standard are derived from ITU-T 1.431 (Blue Book, Volume Ill) an
gontain additional requirements as well*as’' modifications of ITU-T 1.431 and IEC 60603-7.

The reader is referred to IEC 60950.for general safety requirements.

Other standards in the series.are:

IBO/IEC 14709-1:1997,\_nformation technology — Customer Premises Cabling (CPC) fd
pplications — Part 1:(Intégrated Services Digital Network (ISDN) basic access

Q

IBO/IEC 14763-1:=, Information technology — Implementation and operation of Customed
Premises Cabling — Part 1: Administration 1)

]

Rremisés Cabling — Part 2: Planning and installation of copper cabling 2)

IBO/IEC 24763-2:—, Information technology — Implementation and operation of Customer

Sn o O

=

o om

=

IBOHEC 14763-3:—, Information technology — Implementation and operation of Customefr

Premises Cabling — Part 37 Acceptance testing for optical cabling <)

ISO/IEC 14763-4:—, Information technology — Implementation and operation of Customer

Premises Cabling — Part 4: Testing of balanced copper cabling 2)

1) To be published.
2) Under consideration.
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INTRODUCTION

This part of ISO/IEC 14709 is intended for use by those designing, planning, procuring,
installing or testing cabling for ISDN primary access within a customer's premises. The design
requirements are specified in clause 5; the minimum requirements for the associated
components are specified in clause 7. In addition, guidance is given for the use of generic
cabling in accordance with ISO/IEC 11801.
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INFORMATION TECHNOLOGY —

CONFIGURATION OF CUSTOMER PREMISES CABLING (CPC)
FOR APPLICATIONS -

Part 2: Integrated Services Digital Network (ISDN) primary rate
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Scope

his part of ISO/IEC 14709 specifies the design and configuration of Customer Premises
abling for the connection of primary access ISDN equipment.

includes

design requirements for ISDN primary access point-to-point configuration;
cabling requirements for the installation of new cabling;

criteria for the use of existing cabling;

criteria for implementation of ISDN primary access on genetic cabling systems according
to ISO/IEC 11801.

his standard applies to the customer premises cabling{for'the transmission of ISDN primai
ccess signals as defined by ITU-T 1.431. The requirements in this standard apply to th
abling for both 1,544 Mbit/s and 2,048 Mbit/s interfaces.

T <

Normative references

he following standards contain provisions which, through reference in this text, constitut
rovisions of this part of ISO/IEC 14709. At the time of publication, the editions indicated wer|
alid. All standards are subject to.fevision, and parties to agreements based on this part ¢
SO/IEC 14709 are encouraged 10 investigate the possibility of applying the most recern
ditions of the standards indicated below. Members of IEC and ISO maintain registers (
urrently valid International-Standards.

— —~+ —n (D (D

FC 60603-7:1996, Connectors for frequencies below 3 MHz for use with printed boards -
Part 7: Detail specification for connectors, 8-way, including fixed and free connectors with
ommon mating features, with assessed quality

EFC 60807-8:1992, Rectangular connectors for frequencies below 3 MHz — Part 8: Detgil
pecification/for connectors, four-signal contacts and earthing contacts for cable screen

ISPR22:1997, Information technology equipment — Radio disturbance characteristics — Limigs
nd_methods of measurement

CISPR 24:1997, Information technology equipment — Immunity characteristics — Limits and
methods of measurement

ISO/IEC 11801:1995, Information technology — Generic cabling for customer premises

ISO/IEC 14709-1:1997, Information Technology — Customer Premises Cabling (CPC) for
applications — Part 1: Integrated Services Digital Network (ISDN) basic access

ITU-T 1.431: (Blue Book) Integrated Services Digital Network (ISDN) — Primary user-network
interface — Layer 1
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3 Definitions

For the purposes of this part of ISO/IEC 14709 the definitions of ISO/IEC 14709-1 and ISO/
IEC 11801 apply, of which the following are repeated below.

4

Mmoo O W

D

= T =z —Z — O T MmO O m

q.J.
able unit
ingle assembly of one or more cable elements usually of the same type or category. The cable

nit may have a screen

OTE — A binder group is an example of a cable unit.

[3.1.8 of ISO/IEC-11801:199%]

2
hannel
nd-to-end transmission path connecting any two pieces of application=specific equipmen}.
guipment cables and work area cables are included in the channel

[3:1+43 of ISO/IEC 11801:1995]
.3
pur

—h

hultiple appearances of the same conductor or conddetors continuing past the point d
brmination. Otherwise known as bridged taps

Abbreviations and symbols

.1 Abbreviations

D Building distributor

D Campus distributor

C Direct current

MC Electromagnetic compatibility
D Floor distributor

5 C Generic cabling

SDN  Integrated services digital network
EXT Near-end crosstalk loss

T Network termination

BX Private branch exchange

E Terminal equipment
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4.2 Symbols
Cable
NT Network Termination
il Dedicated cabling socket
nlln Dedicated cabling plug
— Generic cabling socket
(i.e. telecommunications outlet)
. Generic cabling plug
8 Design requirements
5.1 General
Signals passing between-the NT1/NT2 and TE or signals passing between the NT1 and NTR
are subject to attenuation, distortion and induced noise. These signals may also cause
dlectromagnetic radidation. Cabling components (including extension cords, adapters, crosg-
gonnect components, sockets, junction boxes etc.) and cable all contribute to these effects.
5.2 Insertion loss
The insertion loss is measured from the NT1 to the TE, or from NT1 to NT2 at
-4 €6,772 MHz with 100 Q non-reactive source and load impedances for 1,544 Mbit/s

rarSITSSION Tate;

- 1,024 MHz with 120 Q non-reactive source and load impedances for 2,048 Mbit/s
transmission rate.

The maximum insertion loss shall not exceed 6 dB in accordance with the system requirements
of ITU-T 1.431.
5.3 Power feeding

In some cases power can be supplied via the cabling from the TE to the NT1 or from the NT2
to the NT1. In these cases a separate pair dedicated to power feeding is required.


https://standardsiso.com/api/?name=5b88ecf3a857f144df4c7c486d577985

- 8- 14709-2 © ISO/IEC:1998 (E)

5.4 Electromagnetic environment

The performance of the ISDN primary access may be degraded by interference from external
sources of electromagnetic radiation (such as motors), and from electrical signals from other
applications carried under the same cable sheath. These effects can be minimized by
employing good installation practice.

The impulsive noise generated by circuits carrying, for instance, analogue telephone signals or
some unbalanced data transmission, can cause interference with signals carried on the ISDN
cabling. Interference by crosstalk can be limited by putting pairs or quads for ISDN primary
gccess In separate cables or cable units in the same cable.

BMC, emission and immunity to interference from the environment also have to be consjdered.
HMC can be improved by screening, balancing of equipment, balance of cabling, filtering or
G
S

D

ombination of these. However, all equipment and systems shall meet the requirements,‘of EMC
tandards. The current relevant standards are CISPR 22 for emission and CISPR 24 forimmunity.

5.5 Spurs

—

here shall be no spurs in the ISDN primary access cabling.

5.6 Near-end crosstalk loss (NEXT)

—]
-

he NEXT of the cabling shall be greater than 25 dB at frequencies up to 1,0 MHz i
ccordance with the Class B link requirements of ISO/IEC/1801 and the system requirement
df ITU-T 1.431.

QD
[2)

g Point-to-point configurations

Roint-to-point configurations are illustrated in-figure 1.

di

NT1

TE —' B] or

NT2

NT1
TE or

NT2

NT1
UG - B
NT2 NT1

dq, is the distance between the NT1 and the point of connection of the customer's terminal
equipment. d; also applies to the distance between NT1 and NT2.

Figure 1 — Point-to-point configurations
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Figure 1 is also relevant for the connection of an NT1 to an NT2.

The TE can be connected to the cabling in one of three ways

— via a plug at the end of a cord connected to the TE;
— hardwired, e.g. by the use of insulation displacement connectors incorporated in the TE;
— via a socket within the TE.

loco 1o rad
T oo

T hetncaortion laoc o aac
e TS TTooTT 1TSS 1o rrrecoaso

gpecified in 5.2.
Two pairs shall be available: one for the transmit circuit and one for the receive circuit,

I{ is recommended that the polarity of each wire be maintained throughout the\length of th
abling to facilitate testing and provide more effective cable management.

(@)

Component requirements within dedicated ISDN cabling

7.1 General

o

abling specifically designed to support ISDN primary rate sérvices shall comprise component
hich meet the requirements of 7.2, 7.3 and 7.4.

=

—]

he implementation of ISDN primary rate applications.over generic cabling in accordance wit
IBO/IEC 11801 is defined in clause 8.

7.2 Cables
71.2.1 General

Halanced cables (twisted pair or star,quads) shall be used. The cable or cable elements ma
He screened or unscreened (see(5.4).

7.2.2 Characteristic impedance

The characteristic impedance of the cable shall be in accordance with table 1.

Table 1 — Characteristic impedance requirements

@D

Transmission rate
1,544 Mbit/s 2,048 Mbit/s
Frequency Characteristic impedance
MHz o]

0,200 - 0,772 100 = 20

0,772 100 = 10 120 + 24
0,772 -1 Not specified

1 Not specified 120 + 12
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7.2.3 Attenuation

The attenuation of the cable shall be such that the requirements of 5.2 are met.

7.2.4 Near-end crosstalk (NEXT) loss

The NEXT loss for 100 m of cable shall be greater than 43 dB at frequencies up to 0,772 MH
and 41 dB at frequencies up to 1,0 MHz.

71.2.5 Insulation resistance

—]

he insulation resistance of the cable shall be greater than 50 MQ x km when measured &

N

gan be used to indicate the likely presence of cable defects (see 9.5).

7.3 Connectors

—

he socket used to connect the terminal equipment to the cabling shall’be’in accordance wit
ne connecting hardware recommended within ITU-T 1.431. Alternatively, hard-wiring may b
sed.

—

NOTE — The connector plug recommended in ITU-T 1.431 is not readily’\available. Subclause 8.2 provide
formation on connections to generic cabling which may also be used for dedicated cabling.

1.4 Cords

b

Il cords used in the ISDN primary access connectign)shall consist of balanced cable (twistg
airs or quads) which meet the requirements of 7.2;

e}

g Implementation over generic cabling @ystems

0

.1 General

he point-to-point configuration of ¢lause 6 may need to be constructed over generic cablin
ystems which meet the requirements of ISO/IEC 11801. In generic cabling it is not intended t
hange the fixed parts of the.cabling (e.g. sockets, cables). The terminal cords should not b
ard-wired to the generi¢ cabling system. Methods for connecting terminal equipment t
eneric cabling shall be inJaccordance with 8.2.

© o0 O -

Higure 2 shows the.typical hierarchical structure of generic cabling systems. When the NT
gonnected to the-generic cabling it shall be located at the campus distributor, buildin
distributor or<{leor distributor.

The copper’'cable types supported by ISO/IEC 11801 comprise 100 Q, 120 Q and 150 Q balance
ables.,

(@)

0 °C and 500 V d.c. A measurement of the insulation resistance of existing cabling at\50' V d.¢.

z

1t

[CB=2

[

o

O @O O

2]

Vhere the cables used do not comply with the requirements of 7.2, it IS recommended tha
system performance is ensured by the following means:

a) equipment manufacturers specification (recommended);

b) impedance matching components (preferred alternative);

c) observation over representative cabling. The use of bit error rate testing is recommended.

it

The requirements of 5.2 to 5.6 shall be fulfilled for the complete primary access connection,
including ISDN primary access connections and generic cabling adapter, independent of the

cable types used.
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Key

CD Campus Distributor
“““ BD Building Distributor

FD Floor Distributor

TP Transition Point

LN
‘TP

/\

Telecommunications
outlets

NT may be connected at CD, BD or FD
OTE - Dotted lines denote optional connections, dotted circles denote optional elements.

Figure 2 — NT location in a generic cabling system

8.2 Connection of ISDN primary access to generig,cabling

-

igure 3a) shows a TE plugged directly into the,generic cabling. Figure 3b) shows the use of
ord with different plugs on each end to make the connection. Figure 3c) shows the use of
deneric cabling adapter to provide ISDN primary access.

(@)

(N

uch an adapter consists of

- a plug which matches the telecommunications outlet of the generic cabling;
- an optional cord conforming to 8.3;

- an optional socket or plug conforming to 7.3;

- an optional impedance matching device.

The requirementsin 5.2 to 5.6 shall be fulfilled for the complete primary access connectio
imncluding the dSDN primary access generic cabling adapter. This shall be fulfilled even if cable

with impedance other than those recommended for the data rates shown in table 1 are use
(hote theladditional insertion loss due to reflection points at impedance discontinuities).

-

or-the cable types supported by ISO/IEC 11801, the pin assignments of table 2 shall be used

oMo
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Work area
Generic cabling (GC)
TE ] [
a) Hard-wired
NT
{41 |0
b) Socket
I AN I
¢) Plug ended GC adaptor GC outlet
(i.e. telecommunications outlét)
Figure 3 — Means of connection of ISDN primary access te’generic cabling
Table 2 — Pin allocation of connecting hardware
Item Cable type
100 Q, 120 Q 150 Q
Connecting hardware IEC 60603-72 IEC 60807-8"
Receive pair (input to TE) Pins 1 and 2 Pins G and R
Transmit pair (output from TE) Pins 5 and 4 Pins B and O
Power feeding negative (optional) Pin 7 -
Power feeding positive (optional) Pin 8 -

a) Screens shall not betconnected to any of the pins at the telecommunications outlets.
b) The termination of.Screens is supported within the connector body.

—

—

[(e)

Qualification of existing cabling

8.3 Requirements for ISDN primary access generic cabling adapters

he cord shall conform to the requirements for cables in 7.2. The maximum length of the cor
ghall be 5 m. f)érminating resistors shall not be present in adapters for primary access.

he socketof the ISDN primary access adapter shall conform to the requirements in 7.3.

o

9.1 General

In order to ensure the operation of a primary access channel over unknown existing cabling, it
is necessary to verify the performance and configuration of the cabling by one or more of the

following:

— reference to design information;

— direct measurement;

— indirect measurement.
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The parameters to be established include:

— absence of spurs;

— continuity and cabling polarity;

— screen continuity where applicable;

— characteristic impedance (return loss);
— insertion loss;

H [ H—.
- mauIratiorn 1reaistalitv’c,

- near-end crosstalk (NEXT) loss.
9.2 Spurs

The presence and position of spurs can be determined by visual means or by thé use of eithq
g time domain reflectometer or a pulse echo meter. All spurs shall be removedi(see 5.5).

9.3 Cabling integrity

—]

he cabling shall be checked for correct pin and pair assignment at.allinterfaces.

9.4 Characteristic impedance

—

he installed cable should comply with 7.2. Where evidence of compliance is not available, th
bturn loss of the cabling shall be greater than 10 dB at-frequencies up to 1,0 MHz.

-

9.5 Insertion loss
Insertion loss shall be measured at

4 0,772 MHz with 100 Q non-reactivé® source and load impedances for 1,544 Mbit
transmission rate;

4 1,024 MHz with 120 Q non:reactive source and load impedances for 2,048 Mbit
transmission rate.

The insertion loss shall not.éxceed the value specified in 5.2.

©

.6 Insulation resistance

he condition of~cabling may be uncertain. Where cabling is suspected to have suffere
hechanical damage or have been exposed to a hostile environment, an insulation resistanc
heasurementsshould give an indication of possible damage. The insulation resistance shall b

accordatice with 7.2.5. The test voltage shall be chosen to avoid dangerous voltage]
ppearingat unknown points in the network. This is normally achieved by using a test voltag
f 50 V2

e M S|

-

OO O O Q

= AL ! P Z UT N
W INEAI=CTTU LTUSSUAIR (INEA

The installed cable should comply with 7.2. Where evidence of compliance is not available,

the near-end crosstalk (NEXT) loss of the cabling shall be greater than 25 dB at frequencie
up to 1,0 MHz.

S
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