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Foreword

This second edition of the European Standard has been prepared by CENELEC/TC 215 Electrotechnical
aspects of telecommunication equipment. It has been developed with the cooperation of CENELEC/SC 46XC
Multicore, muitipair and quad data communication cables and ETSI/TM3 Architecture, functional
requirements and interfaces of transmission networks under the framework of the Mandates M/212 on
"Telecommunication cables and cabling systems" and M/239 on "Aijr traffic management equipment and
systems".

The text of this European Standard was submitted to the Unique Acceptance Procedure and was approved
by CENELEC as EN 50098-1 on 1998-10-01.

This European Standard supersedes EN 50098-1:1994.
The following dates were fixed:

- latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 1999-10-01

- latest date by which national standards conflicting
with the EN have to be withdrawn (dow)  1999-10-01

This standard is the first of ajs&rieslof European Standardsfor customer premises cabling.

EN 50098-1 (this standard) covers customer premises cablingy for connection of basic access ISDN
equipment.

EN 50098-2 covers customer premises cabling for connection of primary access [SDN equipment.
Other subjects that are covered by TC 215 are e.g.;

Installation aspects of cabling Systems

Generic cabling systems

The requirements in this standard have been derived from ETS 300 012, EN 28877, EN 60603-7 and {TU-T1)
Recommendation 1.430 (Blue Book). The reader is referred to EN 60950 and ETS 300 047-1 to
ETS 300 047-5 for general safety requirements and to EN 55022 for EMC requirements (see annex A).

1) International Telecommunication Union - Telecommunications Standardization Sector (formerly CCITT)
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Introduction

This European Standard is intended for use by those designing, planning or procuring cabling for ISDN basic
access within a customer's premises. The configurations in this standard are designed to be effective when
either implemented with cabling having the recommended characteristics, or implemented with the com-
poNnents specified in clause 7. In addition, guidance is given for the use of generic cabling according to
EN 50173.

1 Scope

This European Standard defines the requirements for the design and configuration of customer premises
cabling for the connection of basic access iISDN equipment.

It defines

- design requirements for ISDN basic access with point-to-point and point-to-multipoint cabling
configurations;

- minimum cabling requirements for the installation of new cabling;
- criteria for the use of generic cabling;
- criteria for the use of existing cabling.

The standard applies to the customer premises cabling. It describes the cabling requirements, needed to
transmit ISDN basic access signals as defined by ITU-T Recommendation 1.430. The requirements placed on
the customer premises cabling are solely. those hecessary-to yenable terminal eguipment conforming to
ETS 300 012 to operate intolthe Network Termination (NT) via-configurations defired in this standard.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications.
These normative references are cited at the appropriate places, in the text and. the publications are listed
hereafter. For dated referénces; stbsequent'amehdments'to or revisions of any of these publications apply
to this European Standard only when incorporated in ‘it'by ‘'amendment 'or revision. For undated references
the latest edition of the publication referred to applies.

EN 28877 Information processing systems - Interface connector and contact assignments for

ISDN basic access intérface, located at reference points S and T (ISO/IEC 8877:1992)
EN 50173 ~ Information technology - Generic cabling systems
EN 60603-7 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 common
mating features (IEC 60603-7:1996)

ITU-T Rec 1.430 ISDN user-network interface - Layer 1 recommendations

(Blue Book)

3 Definitions

The meaning of the term round trip delay can be found in ITU-T Recommendation 1.430 (Biue Book), A.2.
In clauses refering to generic cabling the definitions of EN 50173 apply.

Furthermore, for the purposes of this standard, the following definitions apply:

3.1 cabling: The assembly of all cables, connections, patch panels and other passive components which
comprise the telecommunications infrastructure.

3.2 network termination: The functional group on the network side of a user-network interface.

NOTE: A network termination always comprises a transmission part NT1 and optionally a switching
part NT2.

3.3 power feeding: The function which provides for the capability to transfer power across the interface of
the NT.
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3.4 terminal equipment: The functional group on the user side of a user-network interface.

NOTE: Terminal equipment includes terminal(s), terminal adapter(s) and, if any, NT2 functional group.

4 Abbreviations and symbols

4.1 Abbreviations

BD Building distributor

CD Campus distributor

FD Floor distributor

GC Generic cabling

ISDN Integrated services digital network
NEXT Near-end crosstalk loss
NT1 Network termination 1
NT2 Network termination 2
S S reference point

Sp Sy interface

T T reference point

TE Terminal equipment
TR Terminating resistor

NOTE: The meanings of the abbreviations S, Sy and T conform to ITU-T Recommendation 1.430.

4.2 Symbols

cable

spur/tap with a junction-to-a cable which-isthe terminated bus

NT Network Termination

ﬂ Terminating Resistors

il Telecommunications outlet according to EN 60803-7

s plug according to EN 60603-7
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I— Telecommunications outlet according to EN 50173

— plug according to EN 50173
5 Design requirements

5.1 General

Signals passing between the NT and TE(s) for the various configurations are subject to attenuation, delay
and distortion. Cabling components (including extension cords, adapters, cross-connect components, tele-
communications outlets, junction boxes, cables, spurs etc.) and connected terminals all contribute to these
effects. The design requirements for the cabling are dependent on the configuration chosen. ‘

5.2 Insertion loss

The insertion loss is measured from the NT to the TR at 96 kHz with 100 Q source and load impedances.
The maximum insertion loss for each configuration is shown in table 1.

Table 1: Maximum insertion loss for.each configuration

Configuration " Insertion loss at 96 kHz
Point-to-point 6 dB
Extended passive bus 4 dB
Short passive bus not critical
Y-configuration not critical
5.3 Longitudinal conversion loss

The longitudinal conversion loss of the cabling shall be equal to, or greater than, 43 dB when measured at
96 kHz.
54 Round trip delay
The round trip delay introduced by the cabling shall not exceed:
a) 2,0 ps for the total cabling of both the short passive bus at 96 kHz and the Y-configuration:

b) 0.5 ps differential round trip delay for the cabling between the first and |ast telecommunications outlet
of the extended passive bus.

These requirements are illustrated in figure 1.

5.5 Power feeding

The length of the cabling may be limited by the cable resistivity, the number of terminals, their power
consumption and the capability of the remote power sources.

The loop resistance has to be controlled in order to fulfil the power feeding requirements and to avoid static
saturation of inductive components in NT and TEs due to the difference in d.c. resistances of the two wires
making up the twisted pair. The d.c. resistance unbalance of the two wires shall not exceed 3 % (see 7.2.1.3
of ETS 300012:1992), if the loop resistance is greater than 5 Q.

In the majority of cases power is supplied via the phantom of the transmit and receive pairs. In this case only
two pairs are used. In some applications a third pair is needed for power source 2 and power sink 2.
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A
—>
(il % e} £a % NT
Last First
telecommunications telecommunications
outlet outlet
B
-
For the short passive bus configuration: A<20uyus.

For the extended passive bus configuration: A- B <0,5 ps.

Figure 1:\Round trip delay requirements

5.6 Electromagnetic environment

The ISDN basic access:is designed to.work.in,most environments: However, its performance may be
degraded by interference from external. electromagnetic,sources; (such as motors) and interference from
other transmission systems sharing the same cable.

The impulsive noise generated by, for instance, analogue telephony or unbalanced data interfaces, can
cause interference with signals carried on the ISDN cabling.

Crosstalk can be limited by using pairs for ISDN basic rate in separate cables or in separate bundies of pairs
in the same cable. CENELEC will be developing standards on the subject of sharing different transmission
systems in the same cable. Before sharing of ISDN S-bus with other transmission systems in the same cable
it shall be verified that they do not interfere with each other.

In noisy environments or adjacent to sensitive equipment, shielded cables may be advisable. Cables routed

outside of buildings may require protection devices. The attenuation and capacitance of protection devices
shall be taken into account.

57 Spurs

Spurs will add capacitance to the cabling; therefore, the length of spurs used for connection of
telecommunications outlets shall not exceed 1 m. The length of a spur used to attach a NT should not
exceed 0,5 m.

5.8 Near-end crosstalk loss (NEXT)

The near-end crosstalk loss of the cabling shall be greater than 35 dB at 96 kHz. It is recommended that the
NEXT of the cable be greater than 54 dB for satisfactory noise immunity (see 7.2).
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6 Configurations

6.1 General

The following design requirements are common to all ISDN basic access user network interface
configurations:

a) Where S, interfaces can be extended under faliback mode (e. g. when the NT2 is bypassed), further
loss and delay will be introduced into the link. The design requirements apply to worst case conditions.

b) The TE may be hardwired to the cable termination. If a TE cord is used it shall comply with EN 28877.

¢) Terminating resistors (see 7.4) are needed at both ends of the transmit and receive pairs. Locations
are shown in figures 2 to 5. If a specific configuration requires the terminating resistors at the NT, these
terminating resistors shall always be present either within the NT or at the connection point between the
NT (cord) and the bus cabling.

d) The NT may be connected to the cabling in three ways:
- hardwired;
- with a telecommunications outlet integral to the NT:
- via a flexible cord with a plug.

EN 28877 and EN 60603-7 may be applied for the case with a connector at the NT. If however hardwiring
is used, a telecommunications outlet complying to EN 28877 and EN 60603-7 should be available close to
the NT for supervision and-maintenance:

Subclause 6.7 provides guidance for the implementation, of different configurations of Basic Access ISDN
over generic cabling.
6.2 The point-to-point configuration

The point-to-point configurationis itiustrated-in figuire 2.

TE

dy Total length of cabling from NT to telecommunications outlet
*) TE connecting cord or integral cord

) Optional extension cord

Maximum number of telecommunications outlets = 1

Maximum number of terminals = 1

Figure 2: Point-to-point configuration
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Requirements

F'or a point-'to-.point configuration, the insertion loss at 96 kHz shall be less than 6 dB (see 5.2) over the
distance d, in figure 2. This includes cabling and extension cords if used.

The length of an optional extension cord shall not exceed 25 m.

It IS recommended that the polarity of each wire be maintained throughout the length of the cabling to
facilitate testing and more effective cable management. -

6.3 The short passive bus configuration

In -the short passive bus configuration, telecommunications outlets for the terminals are distributed at any
point along the bus. A typical short passive bus is illustrated in figure 3.

Requirements

"l_'he round trip delay requirement for the short passive bus specified in 5.4a) applies to the bus length d, in
figure 3. Length d is the total length of the cabling between the NT and the last telecommunications outlet, it
does not include the iength of spurs.

— >

*) *) *)

TE TE TE

d, Total length of cabling from NT to last telecommunications outlet
*) TE connecting cord or integral cord

Maximum number of telecommunications outlets = 12

Maximum number of terminals = 8

Figure 3: Short passive bus

Not more than 8 terminals shall be connected to the short passive bus at any cne time. The maximum
number of telecommunications outlets connected directly to the bus is {imited to 12, however, no more than 8

shall be attached via spurs.

NOTE: It may be necessary to plan for less than 8 terminals on a short passive bus to meet the
anticipated traffic conditions.

It is recommended not to use spurs. However, if they are used they shall not exceed 1 m. A spur shall be
terminated with a single telecommunications outlet.

The polarity of each wire of the twisted pair shail be maintained throughout the bus.
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