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TO THE OUTSIDE PLANT ENGINEER:

This handbook is designed to be used at your desk or in the feld. To use it to
best advantage, please take a few minutes to read the following paragraphs and
then to thumb through and become familiar with its contents,

Purpose and Scope—Detailed design and construction of the Qutside Plant
Network are covered in the 900 through 939 (Outside Plant Engineering), 363
{Loop Transmission Systems — Pair Gain), and 620 through 649 {(Outside
Plant Construction) series of practices. This handbook does not replace these
practices, but provides ready reference to the various practices plus informa-
tion required for field use.

How to Use This Handbook—If you can identify the desired information
with one of the main section titles (tabs), go to the Table of Contents at the
front of that section and look for the topic of interest. If you do not know the
proper section, cennot associate the topic with a main seetion title, or cannot
find the material in the seclion, go to the Index (Section 19). The Index
contains references to subjects listed alphabetically, The abbreviations used are
explained in Section 18.

Sources and References—If you need more information than is given in the
handbook, references to the associated documents are given either opposite the
topic heading in the text or in the Bibliography at the end of the section.

Updating—This handbook i intended to be updated periodically hy reissue of
the entire contents or selected complete sections.

Feedback—This 1990 edition is heing issued to include changes in design
concepts, software, and hardware products. To help in updating and to ensure
that the handbook continues to meet your neads, please use the enclosed
Feedback Form,

“Local” Information—Thig handbook contains only standard information;
however, you can add Company practices and other local directives either in
Section 1, which is provided for that purpose, or in the section appropriate for
the topic. The page size is half the standard 8- 1/2 by 11 inches, Standard pages
may be folded, punched, and inserted, or pages may be reproduced locally to
handbook size. It is suggested that pages produced locally for insertion in cne
of the sections be printed on colored paper and inserted at either the front or
the back of the section.

Blank pages are provided at the end of the handbock for your personal notes.
Additional pages can be made by cutting standard size paper in half,

OQUTSIDE PLANT ENGINEERING HANDBOOK

JANUARY 1990

AT&T reserves the right to make changes to the
product(s) described in this document in the interest
of improving internal design, operational function,
and /for reliability. AT&T does not assume any liability
which may occur due to the use or application of the
praduct(s} or circuit layout{s) described herein.

Prepared by
The AT&T Document Development Organization
Winston-Salem, North Carolina

Copytright © 1990 ATET
All Rights Reserved
Printed in 1.8.A,
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Section 2

PLANNING — INTEGRATED METHODS SYSTEM

GENERAL

Outside plant planning is comprised of a getting-started step and ongoing
efforts as shown below.

s Getting Started
— Ongoing (Current Planning)
— Feeder Administration (FA)
+ Long Range Qutside Plant Planning (LROPP)
— Facility Analysis Plan (FAP)
— Detailed Distribution Area Planning (DDAP)
— Fundamental Subscriber Carrier Planning

These methods systems collectively are known as the Integrated Methods
System (IMS),

LONG RANGE OUTSIDE PLANT PLANNING {LROPP)
Practices 901-350-200, -201

Long range outside plant planning is the process of analyzing future
growth and change, and providing for them in an efficient and economical
manner. Il 1s an effective tool for intelligently managing the subscriber
network. Once developed, the long range plan aliows savings in engineering and
outside plant costs in several ways. The plan:

¢ Provides a guide for efficiently designing all work—rearrangements,
rehabilitation, and plant additions—toward the most economic netwark
configuration.

Reduces duplication of engineering effort because it produces standard-
ized documentation.

Assures up-to-date and accurate documentation when its maintenance
and updating hecome an ongoing funetion of the feeder administration
and design processes. The documents are continuously used as input te
designing, administering, and monitoring the outside plant network.
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Section 3

EXCHANGE NETWORK DESIGN
FEEDER DESIGN AND ADMINISTRATION

Basic Strategies

Spare feeder facilities should be apportioned along an entire feeder route
to defer cable reiief as long as possible, Thig is accomplished by dividing the
feeder route into Allocation Areas (AAs) during the Long Range Outside Plant
Planning (LROPP) process, Practice 901-350-201. Spare facilities should then
be allocated along the route based on the transmission limitations of each
Allocation Area. Relief intervals (2 to 5 vears) can then he established for
various cross sections of the feeder route.

Allocated spare pairs are then committed o laterals along the route baged
on identified growth. (Committed means physically spliced to a lateral and
avellable in the distribution plant or appears on the feader field of a feeder-
distribution interface.) These pairs should always be committed in one or more
25-pair groups {complements). The allocated spare pair groups which may
remain in an AA after commitment for identified growth can then be made
availahle for future growth as required. This is accomplished by splicing the
spare groups into Reenterable In Cable Splices (RICS). The use of RICS along
the route provides the flexibility of multipling these spare groups without
actually introducing multiple appearances of pairs into the distribution plant.
If unforeseen growth oceurs, these spare pair groups are available then to be
spliced to the appropriate lateral(s), '

The methods of administering the feeder facilities using paired cable are
as follows.

Typel —Serving Avea Concept (SAC) Dedicated, Feeder pairs for
Primary services are permanently assigned (dedicated). All feedsr pairs are
committed to the interface in 25-pair groups and are multiple-free.

Type IT — SAC Connect-Throeugh (("T). In areas of low penetration,
sufficient nonmultipled feeder pairs are committed (in 25-pair groups) to
provide for the requirements. Jumpers are left intact when service is discon-
nected, although on idle pairs the CT may be hroken as required.

Type III — Interfaced Plant With Multipled Feeder. Where there
are insufficient feeder pairs available for Types [ or IT administration, or where

3-1



EXCHANGE NETWORK DESIGN
Feeder Design and Administration
Basic Strategios

Feeder Administration Method System

growth is subject to shifts between two contiguous serving areas, 25-pair groups
may be multipled between two interfaces. The number of pairs multipled
should not exceed 15 percent of the committed pairs, Also, 25-pair groups
should not be multipled outside of their Allocation Area. Muttipled pairs within
an Allocation Area must meet the transmission criteria for the AA.

These methods are covered in Practices 917-100-101, 915-215-200, -300.

The Locp Feeder Administration System (LFAS) and the Long Range
Analysis Program (LRAP) are mechanized tools which aid the engineer in
determining the optimal economic solution in the feeder provisioning process,
Given several solution alternatives incorporating both propesed feeder relief
and potential route rearrangements, these programs are used to dstermine both
the economic fill at relief and the proper allocation of feeder facilities 80 as to
minimize total costs.

The introduction of lightguide {fiber) cable and subscriber carrier into
the network is reducing the requirement for traditional large paired feeder
cables, The ultimate goal is to have outside piant facilities capable of handling
high rates of transmission throughout the network as explained in Section 2 -
Planning. This can be accomplished by either utilizing paired cable, T
application to paired cable, or lightguide cable. Although new technology will
change many of our guideiines for designing feeder facilities, the strategies for
administering paired cables will generally remain the same,

Feeder Administration
Method System

Practices 916-100-010 to -015

The Feeder Administration Methed System recommends the establish-
ment of Feeder Administrators in each Distribution Service Planning Center
{DSPC) to manage the feeder network.

Their purpose is to develop economical relief plans for each feeder route.
The plan should meet the facility requirements for the route for a specific relief
imterval. The emphasis here is on:

(1) Locking at the entire route
(2) Looking at it for a specific relief interval,

Using the Feeder Administration Method System to look at each route
syatematically has these benefits:

(1} Each toute {s studied over a year.

3-2



PRESSURIZATION
Application

Rules for Joining Pressurized
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PRESSURIZATION
Section 4 =ection 4
CONTENTS PRESSURIZATION
Page APPLICATION
APPLICATION . ..., . .. . . . . . . 4-1
In general, pressurization is recommended for the following air-core cable
RULES FOR JOINING PRESSURI%ED AND plant:
NONPRESSURIZED CABLES. .. ... .. .. i ws T B P8 S 3 4-1 '
SYSTE * All underground cable
SMDESIGN , .. ... ... ... - n . i ‘
e RO M SN £ 1-2 * Buried pulp and air-core lightguide cable
DESIGN AND MAINTENANCE STANDARDS ... ... .. .. i-6 * All huried air-core trunk/toll polyethylene-insulated conductor (PIC)
GASSOURCES .. ... ... . . . . . . ¢ B e smns 46 cable
Commercial Air Dryers. ... ... , e 4.6 & Buried exchange or feeder cable 400 pairs and larger
Nitrogen Cylinders. .. . ... .. ... ;O BT .. 4-7 * Aerial pulp trnk/toll cable
Liguid Nitrogen, ., ., . ... . . . . DR B . 47 * Aerlal pulp cable, 200 pairs and larger, or carrying critical cireuits,
PRESSURE TRANSDUCERS AND CONTACTORS. .. . 4.8 The pressurization of asrial PiC cable is no longer recommended,

See Practice 930-200-010 for specific recommendations as to the proper upkeep
system to be employed.

RULES FOR JOINING PRESSURIZED AND
NONPRESSURIZED CABLES

Practice 632-410-200

(1) If filled PIC is to be connected to pressurized cable, use a 10- or 12-type
stub {see Practice 631-020-101).

(2} Where pressurized paper- or pulp-insulated eonductor cabie is to be
extended with air-core PIC that is not to be pressurized, the PIC cable

must be plugged close to the splice that will Join themnt,

{3} When air pressure is fed to pulp-insulated conductor cable through
DUCTPIC® cable, moisture may eollect in the pulp insulation at the
PIC-pulp junction. PIC absorbs less moisture than pulp insulation. Air
pressure flowing inte the pulp cable may cause moisture in the pulp
insulation. Therefore, when splicing DUCTPIC to pulp-insulated
cable, a factory-prepared, 10-type stub should be used (see Practice
631-020-101),
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Section 5

TRANSMISSION

RESISTANCE DESIGN
Practices 801-350-202, 902-115-100, -101

Resistance Design is predicated upon controlling transmission losses by
limiting the maximum conductor loop resistance. This design is used with the
traditional twisted pair copper cable. The demand for high speed im:m_iwmmmo:
rates has changed the guidelines for designing outside plant. To meet these
demands the outside plant network ig being conditioned by the use of digital
subscriber carrier systems. These systems are being served via either T1 carrier
with tepeaters or lightguide eable. '

Because of these factors and for planning purposes, it is recommended
that the point where Resistance Design should step and subscriber carrier or
long route design should begin is at 24 kilofeet from the central office. Under
this premise Resistance Design rules are as follows:

(1) Maximum conductor loop resistance of 1500 ohms without loop
electronics {central office range permitting).

{2) Load all loops over 18 kilofeet, which includes bridged tap.
(3} Limit bridged tap on nonloaded loops to & kilofeet or less.

(4) Limit end section plus bridged tap on loaded loops to 12 kilofeet or less.
Business loop end sections are limited to & kilofeet with no bridged tap.

{8) Design load spacing deviations normally within +120 feet.

{6) No bridged tap between load points.

(7) No leaded bridged taps.

(8} No stations [CUSTOMER SERVICES) are allowed between load

points.

These rules are illustrated on Page 4-9.
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Section 6

ELECTRICAL PROTECTION

GENERAL

Electrical protection refers to methods and devices used to control or
mitigate potentials and currents of magnitude that could possibly constitute a
hazard to pecple;'property, and telecommunications equipmént. The souree of
these abnormal potentials and currents is extraneous to the telecommunica-
tions system, and Is frequently referred to as “foreign potentials.” The purpose
of electrical protection is twofold.

(1) To minimize, as far as practical, electrical hazards to telecommunica-
tion system users and to protect those who zre engaged in construction,
operation, and maintenance of the system.

{2) To reduce, as far as practical, electrical damage to aerial, buried, or
underground equipment and plant, central office equipment, and to
buildings or structures associated with such plant.

Where telecommunication system user and plant personnel are
concerned, safety from shock hazaerd is the prime consideration
when providing protection.

This section degcribes devices and methods that must be applied to
control or mitigate foreign potentials. These are minimum measures that must
be applied. There are situations where special protection is required as shown
on Page 8-3.

[n 1985, AT&T made available a single-volume reference book titled
“TELECOMMUNICATION ELECTRICAL PROTECTION.” This compre-
hensive resource emphasizes functional and practical spplication of electrical
protection. It is available by contacting your AT&T Commercial Sales Repre-
sentative or through AT&T Custemer Information Center (under select code
350-060),
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CONDUIT

PLANNING AND DESIGN GUIDELINES

Practices 919-240-001, -100

Obtain information from other utilities and governmental agencies
regarding their existing and proposed underground facilities.

Check with construction forces for information on possible special
construction problems.

Conduct field survey of proposed route(s).

Select permanent locations for underground structures, taking into
account:

The Long Range Outside Plant Plan (L ROPP)
Future requirements for reinforcement

Present and future requirements for subsidiary and branch con-
duit

Future road developments

Plans of other utilities

Kinds of road paving used along possible conduit routes

Special problems, such as bridge, railway, and submarine crossings

Need to avoid unstable seil conditions, foreign underground struc-
tures, liquid and gas storage facilities

Safety and convenience of workers and general public,

Size conduit structure on present worth of annual charges (PWAC) basis. {See
“Sizing” on Page 8-2.}

Select conduit material on basis of minimum total cost. Size manholes
and conduit for ultimate number of ducts {40-year growth period).

Locate manholes away from road intersections.

Plan cable racking in manholes for maximum utilization of ducts.

Pitch conduit toward manhole.

Avoid drainage patieras that could physically expose underground strue-
ture by seil erosion,

8-
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BURIED PLANT

PLANNING AND DESIGN GUIDELINES

Practice 917-356-001

Buried plant is recommended ag the first choice of providing outside
plant facilities beyond the underground network. Total out of sight plant (no
pedestals) in urban areas has proven to have the lowest first cost, troubls rates,

and total cost. It also has greater public acceptance due to nesthetice,

Selecting Piacing Locations

® Select a permanent location for all buried plang, considering such factors
as right-of-way limitations, soil type, natural obstacles (i.e., rocks and
trees), other underground utilities, and possible future excavation, such
as that involved in road widening, fences, or ditching.

* Comply with all ordinances and regulations. Where Tequired, secure
permits before placing, excavating on private property, crossing streams,
pushing pipe, or boring under streets and railways,

® Determine location of existing underground utiiities,

Urban and Suburban Residential Areas

Practice 917-356-100

Place distribution cables along the front property line or in a utility

mmmm_uouﬁm_obmnrmammwﬁngmﬂ@:zo.wmﬂ.b:w 0 be considered in selecting
cable location are:

* Soil and subsurface conditions
* Natural obstacles such as rocks, trees, and unfavorable terrain
¢ Location of other utilities and the possibility of joint construction

* Existing or future ohstructions such as

topsoil storage, fences, swimming
pools, and road paving

* Ease of locating plant: The front cuth provides a convenient reference for
locating cables and closures; electronic markers are used to locate out of
sight closures where subsequent reentry is expected,
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AERIAL PLANT
Manning and Design Guideiines

Section 10

AERIAL PLANT

PLANNING AND DESIGN GUIDELINES
Practice 919-120-100

* Consider aerial design only if huried design iz significantly more expen-
sive or is not feasible.

# Select permanent locations for pole lines considering:
- future road widening or realignment
— expansion of other utilities
— special problems such as road, railway, and power line crossings
— safety and convenience of workers and the general public.
* Obtain necessary permits for;

— building and maintaining pole lines on private property and puhlic
right-of-way

— c¢rossing railroads

— crossing over navigable waterways,

.

Coordinate with other utilitics with Tespect to:
— possible joint use

— minimizing inductive interference.

Design pole line for ultimate needs, considering pole line classification,
storm loading, and clearance requirements.

Use the most economical span length within the constraints imposed by
the design guidelines herein,

® When adding cable to an existing line or when establishing a jeint use
line, check that the pole strength and clearances are adequate,

Use self-supporting cable rather than Iashed cable if it is available in the
required size and, if (1) there is no existing strand, or (2) new cable cannot
be lashed to an existing cable.
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Section 11

CLEARANCES FOR AERIAL PLANT

GENERAL

The requirements in this section are based on the 1987 Edition of the
National Electric Safety Code (NESC), Section 23, except where company
requirements are more stringent. They are taken from Practice 918-117-090,
Issue 4, and Addendum Issue 1, References to rules refer to the NESC.

Telephone Conductors From
Power Wires on Different
Pole Lines
The following clearances apply in any direction, Generally, they sxceed

the NESC requirements, except that the NESC (Rule 233B) requires a 5-foot
minimum horizontal clearance. Sag js specified at 60°F with no wind.

Voltage Clearance (Ft)

Up to 750 The sag of the conductor having the greater sap,
but not less than 4 feet,

750 to 15,000  The sag of the conductor having the greater sag,
pius 1 foot, but not less than 9 feet.

Over 15,000 One additional foot for each additionai 20 kV.

Note: Joint use is usually preferable to nonjoint paraliel pole lines at the
clearances gpecified above,

Telephone Conductors From Power Poles

For telephone conductors, clearance from power poles is the
same as bhetween telephone poles and power conductors {see next

page).

CLEARANCES FOR AERIAL PLANT

Section 11
CONTENTS

GENERAL ........... .. .......... st

Telephone Conductors From Power Wires on
Pole Lines . ...... v o e o8

Teiephone Conductors From Power Poles . .

Different

Telephone Poles and Stubs From Power Conductors and

Other Objects . . ................. ..
BASIC VERTICAL CLEARANCES .. .. ... ..

Basic Vertical Clearances Above Ground, Rails, Roofs,

Water, Bte. .. ..................

Swimming Avess . ... ... ...., ...

Reduced Ground Clearance When Crossing Is
at Midspan . ....,.........

Midspan Vertical Clearances — Joint Lse Pol
Power Line Crossings — Vertical Clearances
CLEARANCES FROM OTHER OBJECTS .. ..

Not

e Line .

Community Antenna Television (CATV) Distribution
Systems . . . ... .. e -
Police and Fire Alarm Facilities . , ... ... ..... .. ..
Signs, Chimneys, Tanks, and Other Installations . . . , . .
MAXIMUM SPAN LENGTHS FOR BASIC CLEARANCES .
GUYS: con o v sac 0 BE B T Boneress s s mis s w3
Cables . ... .. ... e S R B 6% AT
VIR | o e mn s BURTERLR B B U T B e me o

Page

11-1

11-1
11-1

11-2
11-5

11-5
11-7

11-8
11-5
11-11
11-13

i1-13
11-13
11-14
11-14
11-14
11-14
i1-18
11-19

114



PREMISES DISTRIBUTION SYSTEM:

Section 12
CONTENTS

Premises Distribution Administration Responsibilities
NETWORK INTERFACE
COLOR CODING

PREMISES DISTRIBUTION SYSTEMS (PDS)
ARRANGEMENTS ...... ... ... .. .. . .. . . . . .

GUIDELINES FOR DESIGNING AND SIZING PREMISES
DISTRIBUTION SYSTEMS (PDS)

PREMISES DISTRIBUTION SYSTEMS PRODUCTS —
GENERAL,

Fire Safety Considerations |
Premises Distribution Systems Cable (Copper) .......
PROTECTION DEVICES

Page

12-

i2-%
12-§
12-F
12-¢

12-1¢
12-11

12-12
12-1%
12-1%
12-15
12-1¢
12-1%
12-14
12-18
12-21
12-29
12-23
12-23
12-24

12

PREMISES DISTRIBUTION SYSTEMS

1-Type Terminal Blocks . . . . .,
NETWORK INTERFACES . ... ...

110-Type Connecting Blocks . , .

110 PATCH PANEL SYSTEM . ..... . ... . e ey
Other Connecting Facilities. . . .., . ... . . e
TERMINALBLOCKS .......... ... ... . ... . . .
6A-Type Terminal Blocks .. ......... .. ... ..
MECHANICAL PROTECTION — BUILDING TERMINALS
GA- and GC-Type Cable Terminal Boxes ... .. ... .
1Al and 2A1 Cable Terminal Sectione .. ... ... .. ..
JAAL and 4A1 Cable Terminal Sections ... ...... ...

H and J Cable Terminal Sections

1156-Type Apparatus Box. . . . . .

LIGHTGUIDE PREMISES DISTRIBUTION SYSTEMS

Lightguide Cable Types .. . . . .

Design Guidelines (Lightguide Cablea}. . ...., .. .

Lightguide Premises Distribution Apparatus .. ... ...,
Universa] Lightguide Closure (UCB1) ., .. ... . ..
Lightguide Interconnection Units (LIUs) ,......

Interconnect Mede — LIU

12-ii

12-25
12-26
12-26
12-27
12-27
12-29
12-29
12-33
12-34
12-34
12-35
12-35
12-35
12-36
12-37
12-37
12-38
12-40
12-40
12-40
12-44
12-45
12-45
12-45
12-46
12-47
12-49
12-52



GENERAL

Section 13
CONTENTS

PAIR GAIN SYSTEMS

Carrier Serving Area (CSA) Philosophy . ......... ..
Central Office Terminal (COT) ... ...

Remote Terminals (RT) .. oo oo o oien o

Individugl Pair Gain Systems ... .. ..

Universal SLC 96

“SLC”® 96 CARRIER SYSTEMS . .......

Universal 8LC 96 Served by T1 Digital Lines (Copper) . .
Integrated SLC 96 . ... ... ..
Fiber SLC96 . . ... ...oovo
DS2 Fiber SLC Configuration . ... ... ........
D83 Fiber SLC Cenfiguration . .. ... .. ... ...

Hub Arrangement

5L.C 96 Remote Terminal Equipment .

S51.C 96 Remote Terminal Encloaures |

S1.C 96 Distributed Power Arrangement . . . .. . .

SLC 96 Bulk Powering Arrangement . ... ......

Other Enclosures .. .. ... ...

Distribution Facilities Beyvond Remote Terminal (RT) . .
“SLC” BERIES 5

Universal Series 5 .. ... ...... ...
Universal Series 5 Mode 96 . .. .. ..
Integrated Series 5 Mode 36 . . .. . ..

Feature Packages

Page
13-1
13-1
13-2
13-2
13-2
13-3
133
13-3
13-6
13-3
13-8
13-8

13-10

13-12

13-15

13-15

13-18

13-18

13-18
13-17
13-18
13-18
13-18
13-18

13-i

PAIR GAIN SYSTEMS

Integrated Network Access — Remote Terminal (INA-RT)
BLC Series 5 Remote Terminal Enclosures

Other Enclosures . . . . .
SLC Series 5 Fiber-to-the-Home (FT'TH) . . .
Lightguide (Fiber) Distribution Cables. . |
Remote Terminal (RTY. .. .. ;. ... ... .. e
Distant Terminal (DT). , . ..
DDM-1000 MULTIPLEXER .. .. ..
“SLC" 40 CARRIER SYSTEM ., . . .

Cabinet Mounted RT . , .

Frame Mounted RT ................. .. ..
T1 Span Line Powering — Distances . . .
Interface With Higher Order M1 (Type) Multiplexer .

“SLC” 24 CARRIER SYSTEMS . . . ..
SLC 24 Using T1 Digital Lines
SLC24 With Fiber ............... e i 3

“SLC" 8 CARRIER SYSTEMS . .
8LC 8 System Design . ,..........

“SLC” 1 CARRIER SYSTEMS . ...

LOOP SWITCHING SYSTEMS (LS8)

13-

13-24
13-27
13-27
13-28
13-28
13-29
13-29
13-30
13-31
13-31

13-31
13-32
13-32

13-34

13-34

13-37

13-39
13-40
13-42
13-45



PAIR GAIN SYSTEMS
General

Section 13

PAIR GAIN SYSTEMS

GENERAL

The increasing demand for an assortment of special services has made it
necessary Lo condition the local loop network to support these services, It must ,
be able to accommodate a wide ratge of transmission applications including
voice, data, video, sensor control, and many others. Some of these services
require high rates of transmission. Existing copper facilities can support some
of the services. However, in many cases, expensive reconditioning of the cable
plant will be necessary before service can be provided, The goal is to have the
entire local loop network ultimately eapable of supporting a transmission rate
of 84 kh/sec. Nonloaded 26-gauge cabie is capable of providing this bit rate
within 12 kft of the serving central office. Digital subscriber carrier {pair gain)
will be necessary to meet that bit rate beyond 12 kft, With the introduction of
the latest technology of a complete fiber network from the central office (CO)
to the customer, it may be economieal to install digital subscriber carrier in
loops less than 12 kft. The first phase of this is the SLC® Series 5 —
Fiber-to-the-Home (FTTH) feature explained in this section.

Carrier Serving Area (CSA)
Philosophy

The Carrier Serving Area (CSA) concept is to sectionalize the wire center
area inte discrete geographical areas beyond 12 kft of the central office. This
sectionalization is done during the long range outside plant planning (LROPP)
process degeribed in Section 2 of this handbook. Each CSA will ultimately be
served via a remote terminal (RT) which houses the digital carrier equipment
and divides the feeder from the distribution network. The bhoundaries of the
CSA are based on resistance limits of 960 ohms for the distribution plant
heyond the RT. These limits basically equate to 9 kft of 26-gauge cable and 12
kft of 19-, 22-, or 24-gauge cable including bridged tap. After the CSAs are
established, when relief is required in a route and it is economical to deploy
digital carrier, the RT sites can he activated, Digital carrier is also applicable to
individual customer buildings or groups of huildings such as campus environ-
ment, industrial areas, shopping centers, and condominium and apartment
complexes.

Digital subscriber carrier requires multiplexing at the central office (CO)
and remote terminal (RT}. The transmission media between the CO and the
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