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Foreword

ISO (the International Organization for Standardization) and IEC (teh International Electrotechnical
Commision) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical commitees
establisshed by their respective organizations to deal with particular field of thechnical activity. ISO and IEC
technical commitees collaborate in fields of mutual interest. Other international organizations, govermental
and non-govermental, in liason with ISO and IEC, also take part in the work. -

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC
JTC1.

ISO/IEC 12075, which is atechnical report of type 3, has been prepared by ISO/IEC Joint Technical
Committee JTC 1/SC 25.

The stances a
technifal committee may propose the publication of a technical report of one of the follo

y Standard,

d

- there is the

future but not immediste pOSSlblllty of an agreement on an

- s normally
Technical réports of types 1 and 2 are subjegt to review withia th ication, ide wether they
can b transformed into Internatlonal Standa ds i ; ily [have to be

revie

In mapy cases, information in this technicgl report is subject to.change. The working group expec{ to re-issue
and uJ)date thls report on a perlodlc basis \to st the\international community with the latest information
on evdlving standardization ities
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Information technology - Customer premises cabling

Planning and installation guide to support ISO/IEC 8802-5 token ring stations

1 Scope

The purpose of this technical report is to sypplement the token ring standard ISO/IEC 8802-5, and the annex
“Information technology - Local and metropolitan area networks - Token ring access method and physical
layer specification - Recommended practice for use of unshielded twisted pair cable (UTP) for token ring data
transmission at 4 Mbps.” with information relating to suitable transmission media and installation guidance,
without placmg undue constramt on implementers regarding detailed sizing and configuration. The

twork;
®  the cabling system topology with recommended distances;

= transmission requirements of suitable medium for 4 ang

EC generic

token ring

[bit/s token

rjngs;

u idance on documentation and labefling

The procedure to check the suitability of installed\ca ort-4 or 16 Mbit/s token rings i a topic for
futurg study.

This technical report addresses the use and \dnshielded lobe cabling. Unless othdrwise noted
within] the text, all cabling reco i eeifically refer to using 150 Q shielded twisted pair lobe

cabli

When ISO 8802-5is reis
wiring standard.

to investigate

Members of IEC and ISO maintain registers of currently valid International Standards.

IEC 96,1986, Radio-frequencey cables-Part 1: General requirements and measuring methods.

the Generic

1 normative
encouraged

i¢ated below.

IEC 603-7: 1990, Connetors for frequencies below 3 MHz for use with printed boards - Part 7: Detail
specification for connectors, 8-way, included fixed and free connectors with common mating features.

ISO/IEC 8802-5: 1992 Information processing systems - Local and metropolitan area networks - Part 5:

Token ring access method and physical layer specifications.

ISO/IEC 11801: General cabling standard (under consideration)
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2 Definitions and abbreviations

BD

CD

DTE

Building Distributor: The combination of functional elements (e.g . patch panels, multiplexers).
Used to connect between the building and campus cables.

Balanced cable: A cable consisting of one or more symmetrical cable elements. Construction
of conductors belonging to a transmission circuit are identical and twisted together using a certain
lay.

Back-up path: Spare transmission path in trunk cabling, normally usedfor signal transmission
only when there is a failure on the main ring path.

Bridge: . MAC sublayer interconnector of rings.

Cabling: The collection of all cables, connectors, patch panels, s

components
which compromise the telecommunication infrastructure.

Cable: An assembly of one or more cable elements conts in a\common sheath or tube.

Cable element: A number of insulated condug
are: pair, shielded pair, quad, shielded quad.

xamples of cable elements

Campus Distributor: Premises

Channel: Data path from anj
next downstream receivers I
Path)

on’s Medium Interface Connector (MIC) to the
y, its own. (Also referred to as Transmission

Concentrator: evi i ides-the function of multiple Trunk C oupling Units (TCUs).
: * 2 o the main transmission path with two ports, ring-in and
ent {DTEs) are attached to the conecentrators’ lobe |attachment

¢ Distance: The maximum distance a signal can propagate along a channel from| transmitter
to receiver; and still be within specification. Drive distance is a function of ling losses and
component losses such as those from connectors and TCUs. Line losses can be charpcterized as
losses with a square root of frequency characteristic, and component losses can be characterized

as having a fixed component plus a square root of frequency component.

Data Terminal Equipment: Any device which attaches to the LAN and communicates via the
LAN protocols on that LAN.

DTE attachment cable: A short flexible cable (generally less than 3 meters), connecting the DTE
to the MIC.
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IEEE

IEC

ISO

LAN

LLC

MAC

MIC

Equivalent station count: Complex devices and links which contain more than a single retiming
circuit must be characterised by the number of retiming circuits they contain. This count is called
“Equivalent Station Count”.

Horizontal Distributor: The telecommunication distributor which houses the termination for the
horizontal cabling.

Horizontal cabling: The horizontal cabling subsystem extends from a floor distributor to the
telecommunications closet outlet(s) connected to it. The subsystem includes the horizontal cables,
the mechanical termination of horizontal cables at the floor distributor, the cross connections at
the floor distributor and the telecommunications closet outlets.

Hybrid cable: A cable consisting of a combination of two or more cable elements of different
I s

Institute of Electrical and Electronics Engineers
International Electrotechnical Commission

International Organisation for Standardisation

Local Area Network

OU unded by
ized by.its latency and associated accumulated jitter.

ive alid receive level signal, and myst transmit
at a MIC. The link may or njay not use
nission parameters nor signal coding are defined

ereonnect the MICs to the TCUs. This cablipg includes
d possible work area cabling between TO and| MIC. The
e station attached to the lobe is active on the ring.

pfary transmission path in the trunk cabling. The Main Ring Rath carries

Medium Access Control: The portion of the terminal that controls and mediates the access to

the ring.

Medium Interface Connector: The connector situated between the terminal and trunk coupling
unit (TCU) at which all transmitted and received signals are specified. It is one of the connectors
of the mated pair at the measurement reference point. Typically, the DTE attachment cable is
connected to the wall outlet, and this connection point is the MIC. Otherwise, the MIC is
generally at the data connector end of the attachment cable. Other physically identical connectors
used elsewhere in the system are not referred to in this guide as MIC connectors.

NEXT Near End Cross Talk
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PHY

STP

TO

Pair:
circuit.

Patch cables:
components in a telecommunications closet.

Patch panel:

A cable element which consist of two insulated conductors forming a transmission line

Short flexible cables required to connect fixed cabling and active and passive

Termination point for building cabling in a telecommunications closet. Attachment

of that cabling to repeaters and concentrators is typically done with short sections of cable called

patch cables.

Physical Layer

Repeater: Physical layer interconnector of rings.

channels, dmdmg the ring into segments A repeater can receive any

g statio

its that apply to the devicey
the ring segment boundaries.

ically facing conductors forming a transmission line circuit and

Provides for physncal containment of the
alid token rlnﬂsxgnal and

the trunk cable,

I:.th on the

element.

within the

dtatic shield

forming a

ble element which compromises four insulated conductlors twisted

over which

then used in this gulde the expression refers specially to those shielded twist
shielded quad cables w1th a hlgh frequency characterlstlc impedance of 150 Q + 15 Q.

shielded
-[impedance.

ted pair or
In addition

to havin over. ivi shielded.

Star quad: A star quad consists of four conductors twisted together for the length of the cable.

Opposite conductors must be used as a pair.

Telecommunications Qutlet: A connecting point, in a fixed position, where the horizontal cabling
terminates. The telecommunication outlet provides the interface to the work area cabling.

Trunk cable:
a main signal path and a back-up signal path, exclusive of the lobe cabling.

The transmission medium for interconnection of concentrators and TCUs providing
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TCU Trunk Coupling Unit: A physical means that enables a station to connect to a trunk cable. The
trunk coupling unit contains the means for inserting the station into the ring or, conversely,
bypassing the station.

TC Telecommunications Closet (distributor): The space provided in a building where the horizontal
and backbone cabling terminates. The Telecommunication Closet houses the TCUs,
concentrators, repeaters etc. in addition to housing the equipment associated with the
telecommunication wiring system. The Telecommunications Closet is sometime referred to as a
Distributor.

Trunk path: That portion of the transmission path which always carries signals independent of
which stations are active on the ring and which are not.

UTP Unshielded twisted pair:  UTP normally refers to unshielded twisted palr cables or star quad

cables independent of their characteristic impedance. However, when use this gulie, UTP or
unshielded twisted pair refers specifically to those unshielded twiste star quad
cables which meet the specifications of 100 Q) Category 3 UTP. Shiel eeting the 100
Q Category 3 specifications are included with in this definition,

Work area cabling: Additional cabling required to go pttachment

cable when the DTE is not placed near the outlet.
3 Topology in principle

3.1|System overview

ken ring network is a physical sta
hing devices

ical ring of all active attached devices and will bypass all
interfaces with the adapter to use the ring for fending and

adapter that it has a message to send. Upon receipt of 3 token, the

aseband system. Messages are transmitted and received at a rate| of either 4
nd (Mbi s) The data rate at whlch a smgle ring operates is determined by the data

ate. All normal network operations are performed without user intervention once
ected to the adapter. The operator of the attaching device does not have fto be aware

single rings. It is possible to create a ne¢twork that
consists of individual rings interconnected with bridges or routers. With such a configuration, messages are
passed from an attached device on one ring through a bridge or routed to an attached device on another ring.
For a short discussion of design considerations with bridges see 3.3.

3.2 Basic topology

The basic topology for token-ring networks as defined by ISO 8802-5 is a set of trunk coupling units (TCUs)
connected together in a rmg via trunk cabling as shown in figure 1. All discussions of token ring topology
dealt with location of the ring components and are independent of their state, i.e. the _configuration is
independent of which devices are active at any particular time.
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The cpbling interconnecting TCUs is defined

which

DTE [DTEJ [DTE} DTE DTE
. DTE

attachment
cable

[MIC] [MIC] ﬁuc] [Mlc ﬁuc]
Lobe
cabiing

( Y 4 ] 4
~| Teu F==| e Fo=| Teu P Teu b

|
]
|
\_Back-up ring poth

Main ring path

I AN

The T|CU has two/state

the in
partic
signal

area

concentrators.

\Main ring - and bam\i\ng\hat\h\c ined in s

ame sheatt

cable to the outgoing signal on the trunk cable. When a DT]
ning signal from the trunk cable is routed to the DTE’s receiv

putlet.

petly routes
 is actively
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ling to the

muiti-TCU
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Station LLC SMT
(DTE) Logical link control

MAC station

Medium cccesa cantral

PHY

Physical

PHY/MIC cable (DTE attochment cable)

MIC

'\

Medium interface connector

TCU/NIC coble

DTE receive pat DTE transnit path

Maln rlni path

Back-up path

[ Trunk coupling unit

Figur¢ 2 - Partitioning of PHY and medium

Figur¢ g two telecommunications closets, onje per floor.
All at in one of the telecommunications tlosets. As
seen in the figure, the major system are:
1) i e ; etween the telecommunications outlets and the patch
2)
3)
4) pane A ated in telecommunications closets, where the horizontal cables terminate.
3)
abling between devices (e.g. connecting the concentrators together).

6) Equipment racks in the telecommunications closet to hold the patch panels and the fomponents

in this room (concentrators, repeaters, etc.).
7 The TCUs (concentrators).

8) Permanently installed trunk cabling to connect widely separated TCUs and concentrators.
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Work areaq Work area |--_-""'_-_-"
outlets 1 ; |
g : ooRooga |
aNoo
i oowooNon | € | Potch panels
DTE 1 1 oonpood f
= ' i
1=} ) noogoogo ,
uic ooogoo
! googoopnno | Floor 2
DTE 2 : ooopogo I
" DTE attachment i : Concentrotors
cable Mic 0 |
:..Lm_m_m_ﬂ-.:r_n:mmrr:nd ......................
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2 Oooooooo
1 -0000000
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TE n ’ Wark arec = B I 1|
WIE Teable ; : DoooooQo
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................................ 400ab00000s00000000000 ) rutors
To work areas on 1. floor i
|
Figur¢ 3 - Basic Topology for Token Ring Cire
The Igbe cabling includes all cable segments | within the
ling are the signalling paths to s part of the

Ity unused

and, reste ation procedures is necessary in plannmg the deS|gn of a token ring sinfe the path
ay have to take under these condltlons is different from the normal path. The efore, ring

cables|interconnecting TCUs and concentrators, and do not foresee the back-up path in the trunk cabling.
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DTE [DTE] LDTE}- [DTE] [DTE]
00 T I [uic] [urc [uic|

- Teu "..‘5‘ TeU =] Teu [= g Te NS
\ommooo- i ""'”‘--nrnnm--’x‘-'-‘-"'<'\ vV,

Main ring path

Figur¢ 4 - Trunk cabling with back-up p%&%

DTE DTE DTE

w@w W) (9 g

2 J

I

B [ Ducnnnutcd
oY
{__ TCU > e TP C[TCUMTCU

Boeck-up path

O]

Trunk cobling #

Nain ring path

Figure 5 - Trunk cabling with back-up path in use
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As the main ring path grows in size, the requirement to use repeaters or active links emerges. This
requirement is based on the need to maintain adequate signal characteristics at each active station on the ring
independent of the activity status of each of the rest of the stations on the ring. The ISO 8802-5 standard
specifies the signaling requirements at the MIC on the lobe cabling, and mentions the use of repeaters, but
otherwise leaves open the specification of signal propagation on the main ring path. The minimum receive
signal levels shall be maintained for rings that have been reconfigured to enable the performance of problem
determination and restoration procedures. Note that some commercially available repeaters use the back-up
path available in the trunk cable by automatically wrapping signal from the main ring path to the back-up
path and vice versa in cases of power outages and main ring path failures.

Rings containing repeaters and converters, as seen in figure 6, are logically split into ring segments and links
for purposes of determining allowable configurations. At the ring segment boundary there is a requirement
that all incoming signals meet the ISO 8802-5 receive signal specifications and all outgoing signals meet the
ISO 8802-5 transmit signal specifications. This requirement is applicable to the main ring path (in the trunk
cabling) and to any back-up path.

R, any propagation which satisfies ; clive
signal|levels within the jitter requirements of the system, may be used. Each link be capable of\receiving any

a ring segment, transmission limits are determined by theé

ﬁnal within
cgment. In addition to the cable attenuation, segment 3

tated with

. A ring can pass thrgugh one or
the trunk cabling between TCUs.
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) Mcin ring path

1/¢

— Back-up path

) Back-up path
T/C ARl Bl

Definitions

Telecommunication closet

Contai ~ atch caobies|
T/e patch (panel s i 4ut?on racks,Agtive

Converter link

<::i§? : oprietary signalling.

Retime and re:eat signal on both
main ring path and bock-up path.

Contains main ring path and
back-up ring path.

Figure 6 - Gen Topology of Trunk Path for token ring

3.3|Using bridges in a token ring network

Bridges can be used to extend a local area network both in station count and over larger distances by
providing communications channels between rings. One bridging strategy used by relatively small networks
is to daisy-chain rings together. Redundancy can be provided here by connecting the first ring and last ring
together. For larger networks including campuses, a more structured approach is usually taken. Local rings,
servicing a single building, portion of a building, or department, are bridged to rings covering a segment of

the campus. These can be bridged to rings spanning larger segments of the campus, or even the entire
campus.

At any level of interconnection, multiple bridges or multiple rings can be used to increase the availability of
the network, as well as physical flexibility and the available throughput. Figure 1 on page 18 shows one
configuration of creating a network by tying local rings together to a common backbone ring using bridges.
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The extra bridge between local ring No. 2 and the back-bone ring, provides increased throughput between
those rings, as well as a back-up path protecting the communication channel in event of a device failure in
the parallel bridge. The bridge between local rings Nos. 1 and 2 provides additional channel capacity between
these rings and helps off-load traffic on the back-bone ring.

Local ring
No. 1
Bridge
"
Local ring
No. 2
Local ring
No. 3
Figure 7 - Exam a k with, Bridges and a Backbone Ring

ogical parameters

based on collocating token ring telecommunications closets coftaining the
concentfators\ » i anels, with the building distributor and horizontal distribut for the

i NS Wi is is the topology recommended. Wiring guidelines are presented to provide
ow use of the telecommunications wiring as a building utility which can support any
particilar LAN configuration or LAN speed. The most general cabling guidelines are shown in table 1, and
serve fs a basis for the cable requirements presented in table 3.
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Lobe cabling (STP / UTP 1) 100 m 2)

Trunk cabling (STP) 200 m

Trunk cabling (optical fibre) 2000 m

1) See clause 11 for performance limitations using unshielded cabling.

2) Note that lobe cabling includes work area cabling and patch cables. The
horizontal cabling should be limited to 90 m.

Table 1 - Cabling Limits, General Guidelines

More detalled recommendatlons for trunk cabhng are presented in table 2. This table presents
. o o

recommends % 3 2S¢ application
speed (4 Mblt/s only, or both 4 and 16 Mblt/s support) "Recommended” d|stanes A ' a cabling
infrasfructure which will provide maximum flexibility and support for a wide yariety of ing products
froin yarious manufacturers. " di i : : ion [bility, but

with a
either

ed|’ distances,

Run length
meter

200 - 2.000 4 an@\é ( <

15- 200 4 and (t’} . \ 2 1

Less than 15 ﬂ%\KQ N 1 2

- m‘t\x N !
i AN T : :

Less ;%}\ \Lowzy 1 2

\L@mk?d , 2-May be used, 3-Not recommended

R
Table 2 - Cabling limits, detailed trunk cabling guidelines

Maximum'usable distances are dependent on token ring data rate, choice of products used and| for copper
cables| of yimaximum cable temperature during token ring operation, and for optical fibre, spegific optical
transmission.

The recommendations in table 2 are a function of the ring speed and the products used. Actual product
selection may affect the number of repeaters required for a particular token ring implementation. By
following these guidelines, the cable plant should not constrain product choice.
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Compus distributor
C.D.

\
/\

F.D

(=~

F.D.

ng Distribut
Distributor
gcommunicationy Qutlet

Required cabiing r

- — = Optional cabliing

Figure

ommended Topology and

arameters are based on the way customer premis¢s are wired

m, (with maximum recommended run lengths of 2 km) should be implemented in
bre. Runs between 15 and 200 m may be either STP or optical fibre d¢pending on
es planned for ring installation. Both may be installed initially for future flexibility. For
rugs Jess-than 15 m, STP will provide suitable capability, although fibre may still be chosen as an alternate,
or inaddition to STP depending upon ring hardware plans.

For HD - Outlet, use STP

STP is the specified medium from HD to Outlet and should be limited in length to no more than 90 M.
For information on other cables see clause 11.

Generally, the cabling is planned and implemented before specific token ring requirements or vendor
selections have been made. Since the mid 1980s customer premises cabling trends for non-voice
transmission have become more structured. A star cabling topology is employed from the office areas to
a centralized telecommunications closet. In large buildings, separate telecommunications closets are
maintained to serve each floor. )

For token ring applications, communication between telecommunications closets in horizontal distributors is
established by cabling from telecommunications closet/horizontal distributor to telecommunications
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closet /horizontal distributor directly or via the building distributor. Often, diverse routing is used for the ring
completion path from last back to first telecommunications closet, so that physical disruption of a conduit
carrying this trunk cabling will not result in splitting the ring into two separate segments. Note that a single
break in the trunk cabling can be tolerated by removing the broken cable and employing the back-up path
built into the cable. The ring will then be operational during the period of repair or replacement of the broken
segment provided the initial ring design made allowance for the increased transmission path this configuration
causes.

In a campus, there is normally one telecommunications closet per building which serves as the building’s
primary data entry point. Since token ring operation does not require direct connection of office equipment
or data telecommunications closets to the building data entry point, there are no extra distance limitations
from that point to the farthest telecommunications closet. General cabling guidelines may place limitations
on this length. One proposed limit is 1.500 m.

For widely separated telecommunications closets, the cabling of choice connecting those closets is multimode
optical fibre. 62,5/125 u the reference size multimode optical fibre is recommended. However, 50/125 u or
other [sizes can be used. Commercially available optical fibre converter/repeaters ean. typically span links of
2 km|of 62,5/125 u optical fibre. Therefore, that is the recommended maximuy 1g betwden adjacent

telecommunications closets in an establishment or on a campus. Maximum'link Jle computed
based|on the link’s optical properties and on the allowable power budget.

The maximum recommended distance from DTE to TCU at the telecof nicati et as$hown in table
1, is 100 m. When using this distance limit, the maximum cable at nuat 0 hF lobe cable
shoul not exceed 22 dB/km at 4 MHz nor 45 dB/km at 16 M raints, both

4 and| 16 Mbit/s token rings can be configured as needed through .

@
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5 Requirements on cabling

5.1 Requirements on STP cabling

Accurate reception of token ring signals is based on received signal levels as specified in ISO/IEC 8802-5,
and on the minimisation of crosstalk noise and external noise by the cabling. If cables meeting the
specifications of table 3 are used for building cabling the distances presented in tables 1 and 2 are met.

Parameter, units Value and tolerance range 1 )
e 150 = 15
Characteristic impedance Q from 2 MHz to 20 MHz
NEXT attenuation (dB) 2 58 from 2 MHz to 5 MHz
7 2 4y 1rom > to ZU MHz
DC resistance (each conductor) &ohm/km < 58 (
Maximum attenuation 2 ) dB/km 22 at 4 MHz, 45 at W MHA )\
Resistance unbalance <4 \)
100(max R-min R)/min R (%) /N
Capacitance unbalance 3 ) < 1500 \ \/
(Pair to ground) pF/km
DC Insulation Resistance ® 3 )
GQ- km
. <
Transfer impedance 3 ) ea tkll) CIMO 1;}2121{/10;12 toz%
m &ohm/m (\ T ange 0
1) These parameters are based on experience with cable meeting\these emﬁcau with analysis based on these paramefers.
However these specification are not necessarily i es for cable which would yield the required performance.
2) At other than 25 °, the attenuation may increase i dB/km at 4 MHz and by 1,2 dB/km at 16 MHz.
The use of higher attenuanon i stance limits and decreased configuration flexiblity.
3) This value is measured at\a test 800 to 1000 Hz,
4) The 16 GQ - xmf 1 1 le which has been sufficiently tested for token ring operagion.
This figure is beljeved to be nvh ¢xi .
" 5) Transfer i@ei measured according-to X1 o 96-1.

\n\gble characteristics for 4 and 16 Mbit/s operation.
25 9/C..

See clause 7 dor app parameters to allowable network configurations.

5.2

Presei:ly, optica

¢ lobe attachment and 4 and 16 Mbit/s operation on UTP cabling| are under
E. 802.5, for incorporation within the standard ISO 8802-5. Use of UTP cabling for 4
token ring operation is discussed in Chapter 11.

consideration by IE
Mbit

6 Cabling topology

6.1 Content of chapter

The clause guides the user in planning network topology and cabling for an ISO 8802-5 token ring LAN.


https://iecnorm.com/api/?name=ed2979d0c74540b71b8eaff19979bf74

-23 -
12705 © ISO/IEC: 1994
6.2 Planning considerations
When feasible, all building work areas should be pre-wired with horizontal cabling, for later connection to
DTEs. Since all work areas should be pre-wired whether or not there is an immediate need for DTEs in each,
the total number of work areas is a measure of the potential number of DTEs and the cabling to be installed.

The location of cabling and distributor should be chosen to minimise potential disruption cased by normal
building renovation.

6.3 Cabling structure
The cabling plan should include both trunk and lobe cabling.

6.3.1 Trunk cabling

The t physical ring
wiring 0 allow the greatest
flexibi ity m provndmg for physwal redundancy, connectmty, cable manageme d netivork-management
Trun and to each
other,
Guidelines for trunk cabling
A additional
3
In |addition to the STP cables, multimode optical fibre cables aré\fecom i to support
futpire growth
The optical fibre cables should be the prin ‘ i ing ing distances
exceed the recommendations presented for STP\ C applicati i l%quirements
for elgctrical isolation befween telecommu security.
6.3.2| Lobe cabling
Lobe ¢abling includes al] cabling AIE i orkspace to the attachment at the distriputor. The
use of optical fibre and TP fo ing\is unde study The use of UTP lobe cabling fqr 4 Mbit/s
operation is dis N i :}:unications
closet|to work 2 f single or
multiple rings to
6.3.3
The m} e maximum
recol to the MIC
is mnsrn .
6.3.4

The ol:lkz;xnmum recommended length for multimode optical fibre cabling between telecommumcaTons closets
is 2.

6.4 Positioning cabling components

The first step in positioning concentrators is to review the area that the network will cover and decide whether
the concentrators will be centralized or decentralized. Each option has advantages and disadvantages, but the
centralized arrangement is the preferred alternative. The following two sections help in comparing a
centralized concentrator arrangement to a decentralized concentrator arrangement.

6.4.1 Centralised arrangement
A centralised configuration is generally the most desirable from the standpoint of network installation,

maintenance and growth. In addition, centralized configurations often require fewer repeaters because of the
reduced trunk wiring. Therefore, this is the configuration which should be considered first. In the centralized
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configuration shown in figure 9, the concentrators are clustered into one or more telecommunications closets
that are central to the stations they service. This configuration minimises the length of the trunk path,
compared to the alternative of spreading the concentrators out across the network. Since the requirement for
repeaters or converters in a token ring network is based on the total length of the trunk path plus the longest
lobe length, a centralised configuration minimises the need for repeaters or converters.

Inter—telecommunicotion closet cabling

Concentrator no. 1 Concentrator no. 4

|
BOCCCT | [ e

E mo. s‘J
Lt

pgtch coble

Concentrator ne. 2

OOO00000R

S uadgle
< @&ut%nmﬁ

pgtch cgble

Concentrotor no. J

BHOO0000000

- e GED G s we s ce D e P o ewe e @ o .

F_____________-______
U S

1 2

Figure

A cenftralized arrang ; e or more teleeommunications closets is a common cabling canfiguration
which| provides A) ) iated with centralized network management while maintpining lobe
lengths within m3 : s.” This configuration is recommended for all large office areas
which : ications. A centralized arrangement makes it easier tq install the
main i . Be€ause the\con ntrato s are in centralized groups, interconnection is achieved psing patch
cablej ; at_h#ve to be installed in the trunk path are the runs between| the groups
of co ing the cable system is also made easier with a centralized arrangement. A
whole eir cables can be tested while remaining in one location.

6.4.2

able. For
ay be no
5 of 100 m.

rations for which decentralized arrangement of concentrators is prefe
ing devrces are widely scattered throughout the estabhshment there

the small group of statrons it servrces,outwelghsthe advantages of centrahsed network management
Sites might not have any available areas where there is enough space for several concentrators. Instead of
requiring that one or more large areas be set aside for concentrators, a decentralised arrangement allows the
space requirement for concentrator placement to be spread throughout the establishment. Therefore, when

space is limited, a decentralised arrangement may be appropriate.

Figure 10, depicts a decentralised configuration.
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Concentrator no. | Concentrator no. 6

UsEEESEEE N nEesEEESEL
Dtfice orea no. ! Office area no. 6
Concentrator no. 2 Concentrator no. §

USEEEEEEE N nEsEEEEEEu
OHivewrer o2 e uN. 5
Concentrator no. 3 Concer((*tn(r\qo\k

BOOOOO00

Dffice area no. 3

Note: All cabling is Inter-telecommupi

Figur¢ 10 - Decentralised Concentrator A

6.4.3| Placement of concentrators

4tors should

connect to the trunk cable Therefore, the transmlssron path of the srgnal in ﬁgure 11 is from the R and G
pins on the trunk, into the TCU or concentrator via the “Ring-in” port, onto the R and G pins on the lobe,
through the DTE, to the O and B pins on the lobe, back to the TCU or concentrator and out the R and G
pins of the “Ring-out” port. Cables meeting the requirements of this document are typically manufactured
with one red/green pair and one orange/black pair. Common wiring practice is to terminate the red wire at
pin R, the green wire at pin G, the orange wire at pin O and the black wire at pin B.
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Tcu or concentrator

0 0
Back-up path pair <=B

B
R R
Main ring path puir=>c : =>
inl
JLL 19
V u
G R 0 B
Lobe cabling

Note: R, G, 0 and B are pin designalions as specified |

Figur¢ 11 - Transmission path continuity at the TCU.

7 | Guidelines for ndtwork

figurations

converters.
le to reach

Figure 1 on page 27 below lllustrates an example with each segment numbered

1 R, G, O, and B are pin designations as specified in ISO 8802-5.


https://iecnorm.com/api/?name=ed2979d0c74540b71b8eaff19979bf74

.27 -
12705 © ISO/IEC: 1994

T/C 4Muin ring puth4
]
9
TN e T O -
f R S / C
1 1 e 2Muin ri
T/C= Telecommunicaotion closet
R = Repeater
C = Converter

Figure 12 - Multi-Telecommunications closet config

The ring in figure 12 is seen to have five sep

1) | Segment 1 is bounded by a repeate its output.

2)

. as defined in ISO/IEC 8802-5. The accumulated| jitter must
: verter by its manufacturer, in terms of the number of stations per
e segment must be specified. For the other four segments, redeived signal
g be at or greater than the minimum receive signal level as set forth in

The requirements on segment 2 are that the inpuetd[ignal must
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Moin ring path A
N
Back-up_rin th e e e e e
|..___.P__£l__..ﬁ > - |
| t
I I
| 1
| fLoncentrator 1 Concentrator 2 Concentrator 3
- - - —— Shortest 4
p ™M Trunk cuble
11 PHsconnected =
Nete - The aignal must go from any afakiy o ri to, conceptrator
where the output wire has be - - 4 is actilvated by
The signal travels along the a medium unjt, then
the main ring path.
Figure
The usual assumption for sy dutomatic, is that the repeaters or conyerters may
or mdy not be operatiohal. om the station with the longest lobe in ¢ach of the
segments must be able {o go te the mut ; th repeater at the segment output, wrap to the reppater at the

d output must be able to send a signal back to itself with the
ations in the segment active. Within this scenario is the
e output of the segment has the capability to drive the back-up

segment input, :
repeaters/conve ;
other | repeater/convep

assumiption that the
portiﬂ1 1

7.1\ A1

For 4{ and b ata radtes, the total allowable loss in the channel between any transmittipg station’s
MIC |and theXre g station’s MIC, shall be less than or equal to 19 dB. With the loss fomponents
charagterised-as roet { dttenuation and flat loss (ie. frequency independent loss), no more than 5|dB shall be

attribjitable to flat loss *).
To usetme ve guidelines, add all Tine 1osses associated with the sections of permanently installed cable, and

all patch cables in the transmission path between any two stations. In computing these losses, characterise

all components at worst case (maximum) temperatures. If the worst case temperatures are not known, then
60 © C may be used.

*) The maximum attenuation specified for a test channel within the ISO/IEC 8802-5 is 21 dB. The difference between these values provides the margin
needed for cascading token ring stations to form a ring,
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8 Guidelines for documentation

8.1

This clause provides guidelines for cable administration within a campus.

General Guidelines

Where national guidelines exist

which are incompatible with the recommendations presented here, the national guidelines shall supersede

these.

1) The cabling plant should have a numbering and Iabelling scheme that does not change over time and is
independent of the devices that attach to it. This is essential for administering cable plant and networks since
the attaching systems which will change several times in the life of the installation.

2) Cpbles—she

cable 3

of the

a minimum, appropriate labels should be applied:

at each end of a cable run and at each terminatior

by destination.
A master cable
A complete set g

A running

ination points.

tion points.

rable.

umber and

‘ a_Spe i gentation, figur 14, figure 15 and figure 16, can be used. Note that the
numbe . ed in each of the fields needs to be sufficiently large to handle all projected

expansion
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Label Lay—out 1/3

Label from building distributor to horizontal distributor

XXXXX - ABCDDE - FF

building (character)

sub—-cable number
main rack no.

\———p main closet no.

Figurd 14 - Buildinf lab&%

pordinate (digit)
subcoordinate (dig
rack no. / panel no.

coordinate in panel

B = floor number
GHIJJK = LL = MM NN C = X —- coordinate (character)
DD = Y - coordinate (digit)
E = subcoordinate (digit)
cable number : FE =
X X X X X NN

ter)

)

-
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Label Lay—-out 2/3

Label from horizontal distributor to horizontal distributor

- = bullding (character)
XXXXX - ABCDDE - FF B = floor number
GHIJJK = LL - MM NN C = X - coordinate (character)
DD = Y - coordinate (digit)

cable number :

X X X X X

sub—cable number

main rack no.
;——-—b main closet no.

—p main ub Y - subcoordinate (digit)

Figurg 15 - HorithaJ

tter)

M = coordinate in panel
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Label Lay-out 3/3

Label from horizontal- /subdigtributor to outlet

bullding - (character)
XXXXX - ABCDDE - FF B

floor number

GHIJJK - LL - MM X - coordinate (character)

The fi
At the

Figure 16 - Work area
9 Relevan: '

DD = Y - coordinate (digit)
E = subcoordinate (digit)
cable number : FF = rack no. // panal no.

X X X X X

coordinate\fro

sub~cable number H

nate (charadter)
nordinate (digit)
Y ->subcoordinate (digit)

main rack no.

;b closet room no.

\. p floor (as H)

rack no. / panel no.

M = coordinate In pansl

telecommunication networks

IEC 364 Electrical installations of buildings

IEC 479 Effects of current passing through the human body

IEC 529: 1989 Classification of degrees of protection provided by enclosure (IP
Code)

IEC 536: 1976, Classification of electrical and electronic equipment with regard
to protection against electric shock.

IEC 664-1: Insulation coordination for equipment within low voltage systems

- Part 1: Principles, requirements and tests

ve bibliography of standards containing provisions which should he observed.
editions, where indicated, were valid. Where these referenced standards have

Particular safety requirements for equipment to be cpnnected to
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