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1. About ThisManual

1.1 Overview
Thi s manual contains information concerning the description
applications, engineering, installation, and maintenance of the
SLQR) Series 5 Carrier System Fi ber-To-The-Home feature. This
docunent provides only information pertinent to the Fiber-To-The-Hone
(FTTH) feature and its use with the SLC Series 5 Carrier System
Detailed informati on pertaining to the SLC Series 5 Carrier System
is not presented here but can be found in other AT&T docunents (refer to
t he Rel ated Docunentation part).
This manual is reissued to update information concerning the
mechani zed | oop testing (M.T) procedures contained in Chapter 8
and to make m nor editorial changes thoughout the docunent.
Thi s manual contains an adnoni shnent in the formof a WARN NG
AT&T wel comes your coments on this manual. Your comments will aid us
in inmproving the quality and useful ness of AT&T docunentation. Please
use the Feedback Form provided i mediately after the title page in
thi s manual .
Thi s docunment is for planning purposes only, and is not intended to
nodi fy or supplement specifications or warranties relating to AT&T

products and services. For additional information or assistance,
contact your AT&T Account Executive.

1.2 Related Documentation
The foll owi ng AT&T Practices are associated with this User's Mnual
0 AUA400 (RT) Channel Unit - Data Sheet, AT&T 363-005-260
0 AUA401 (RT) Channel Unit - Data Sheet, AT&T 363-005-261
0 AYB1B Optical Unit - Data Sheet, AT&T 363-005-262
0 ASH1 Power Converter Unit - Data Sheet, AT&T 363-005-263
0 ASJ1 Channel Unit - Data Sheet, AT&T 363-005-264
0 AUA402 Al arm Fan Control Unit - Data Sheet, AT&T 363-005-265
0 AUA403 RT Test Channel Unit - Data Sheet, AT&T 363-005-266

0 AUA404 (RT) Channel Unit - Data Sheet, AT&T 363-005-267
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0 AUA405 (RT) Channel Unit - Data Sheet, AT&T 363-005-268
0 ASJ2 Channel Unit - Data Sheet, AT&T 363-005-269
0 EAF1 Drop Test Mdule - Data Sheet, AT&T 363-005-270

0o Series 5 - Ordering Guide - Loop Transm ssion Systenms (Ilssue 2),
AT&T 363-205-000

0 Series 5 - Ceneral Description (Issue 4), AT&T 363-205-100
o Craft Interface Unit - Description, AT&T 363-205-101

0 Extended Test Controller - Description, Installation, and
Mai nt enance, AT&T 363-205- 300

0 Series 5 COT Acceptance and Turnup (TOP), AT&T 363-205-400

0 Series 5 RT Acceptance and Turnup (TOP) (Issue 5),
AT&T 363-205-401

o0 Series 5 Channel Unit Installation (TOP), AT&T 363-205-402

o0 Series 5 End-to-End System Test (TOP) (Issue 4),
AT&T 363-205- 406

o0 Series 5 Miintenance and Trouble Clearing (TOP) (Ilssue 4),
AT&T 363-205-500

o Controlled Environnment Vaults (CEVs) - Description
AT&T 622-506- 050

0 KS-23038 CEV (Controlled Environnent Vault) - Description
AT&T 622-506- 052

o Placing Lashed Aerial Cable - Ceneral, AT&T 627-320-011
0o Lightguide Cable Placing - Underground, AT&T 628-200-216
0 Guidelines for Placing Buried Plant, AT&T 629-200-206

o Buried Plant - Plow ng, AT&T 629-200-215

o Plowi ng Guidelines for Placing Lightguide Cable,
AT&T 629-240- 001

0 Clustered Pedestal DT Closure - Installation
AT&T 631-604-220-1

o Lightguide Distribution Shelves - Description and Installation
AT&T 636-299-103
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0o Lightguide Sheath Preparation, G ounding, Blocking, and
Buf feri ng, AT&T 636-299-110

o0 High Density Fiber Interconnect System - Installation
I nstructions, AT&T 636-299-115-1

o 80E-BP (Bul k Power) Cabinet (Goup 1) Splicing and Cabling
Arrangements for FTTH (Fi ber-To- The- Hone) Feature,
AT&T 640- 250- 259

0o Precabl ed 24-Foot CEV Using Bul k Power and Protection - Splicing
and Cabling Arrangements, AT&T 640-250-280

o 191A OTIDR (Optical Time Dormain Reflectonmeter) - Description and
Use, AT&T 640-252-106

0 LGA 2 Lightguide Cable Splicing and Splice Testing,
AT&T 640-252-125

0 Lightguide Cable - Single-Mde and Miulti nopde RVMS (Rotary
Mechani cal Splice), AT&T 640-252-176

o Rapid Ribbon Splicing - Lightguide Ri bbon Cabl e,
AT&T 640-252-177

0 Automated Repair Service Bureau - Ceneral Description, AT&T
660- 168- 200

0 SLC Series 5 Carrier System - Application Engineering -
Facility Design Systens, AT&T 915-710-115

0O SLC Series 5 Carrier System - Channel Unit Application
and Prescription Settings, AT&T 915-710-116

1.3 Training

The training courses for SLQR) Series 5 Carrier Systens equi pped

with FTTH feature are being offered by the AT&T corporate education and
training (CET) organization. These courses are being offered at the
AT&T Dublin Training Center or they can be suitcased to custoner
desired | ocations. For information concerning course price and
availability contact the training center at the follow ng | ocation

AT&T Training Center

5151 Bl azer Menorial Parkway
Dublin, OH 43017

Tel ephone: (614) 764-5454
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A description of these courses follows:

TR4404 - SLC Series 5 Carrier System Fi ber-To-The-Honme Feature
Installation

Audi ence: This course is designed for tel ephone conpany outside
pl ant installers and nmai ntenance personnel. Staffers, planners,
sal es peopl e, engineers, and managers can al so benefit.

Prerequi sites: Students need a working know edge of the SLC
Series 5 Carrier Systemas provided by course TR4601, SLC
Series 5 Carrier System Turn-Up and Test.

Description: This course covers the operation and installation of
the Fi ber-To-The-Honme feature of the SLC Series 5 Carrier
System  Students perform hands-on turnup of the carrier system

using a functional system and associ ated test equi pnent. Fiber and
distant term nal equipnent installation is enphasized.

Key Topics:
-- System arrangenment and features
-- Transm ssion concepts
-- Renpte term nal equi prent and poweri ng
-- Distant term nal (DT) equi pnent
-- DT cluster arrangenents and poweri ng
-- System turnup and test
-- End-to-end testing and fault |ocating
-- Maintenance and troubl eshooti ng.
Medi a: Course TR4404 is a conbination of instructor |ectures and
group discussions reinforced with practical hands-on exercises on
an operational system Students gain experience working with a
SLC Series 5 Carrier System equipped with the

Fi ber- To- The- Hone feature.

Length: 2 days
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Rel at ed Course: TR4601, SLC Series 5 Carrier System Turn-Up and
Test .

TR4602 - SLC Series 5 Carrier System Fi ber-To-The-Honme Feature
Turn-Up & Test

Audi ence: This course is designed for tel ephone conpany outside
pl ant installers and nmai ntenance personnel. Staffers, planners,
sal es peopl e, engineers, and managers can al so benefit.
Prerequi sites: Students need a working know edge of the SLC
Series 5 Carrier Systemas provided by course TR4601, SLC
Series 5 Carrier System Turn-Up and Test.
Description: This course covers the operation and installation of
the Fi ber-To-The-Honme feature of the SLC Series 5 Carrier
System  Students perform hands-on turnup of the carrier system
using a functional system and associ ated test equipnment. The
present course covers POTS only. As special services, integrated
services digital network (1SDN), cable TV, and rempte sw tching
equi prent are added, the course length will increase appropriately.
Key Topics:
-- System arrangenment and features
-- Transm ssion concepts
-- Renpte term nal equi prent and poweri ng
-- Distant term nal (DT) equi pnent
-- DT cluster arrangenents and poweri ng
-- System turnup and test
-- End-to-end testing and fault |ocating
-- Mai ntenance and troubl eshooti ng.
Medi a: Course TR4602 is a conbination of instructor |ectures and
group discussions reinforced with practical hands-on exercises on
an operational system Students gain experience working with a
SLC Series 5 Carrier System equi pped with the
Fi ber - To- The- Hone feature.
Length: 2 days

Rel at ed Course: TR4601, SLC Series 5 Carrier System Turn-Up and
Test .
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TR4621 - SLC Series 5 Carrier System Fi ber-To-The-Honme Feature
Sem nar Cour se

Audi ence: This course is designed for tel ephone conpany outside
pl ant engi neers and mai nt enance personnel. Staffers, planners,
sal es people, and managers can al so benefit.

Prerequi sites: Students need a working know edge of the SLC
Series 5 Carrier Systemas provided by course LE1010, SLC
Series 5 Carrier System Sem nar.

Description: This course covers the operation and installation of
the Fi ber-To-The-Honme feature of the SLC Series 5 Carrier
System The present course covers POTS only. As special services,

i ntegrated services digital network (1SDN), cable TV, and renote
swi tching equi prent are added, the course will be updated.

Key Topics:
-- System arrangenment and features
-- Transm ssion concepts
-- Renpte term nal equi prent and poweri ng
-- Distant term nal (DT) equi pnent
-- DT cluster arrangenents and poweri ng
-- End-to-end testing and fault | ocating
-- Mai ntenance and troubl eshooti ng.

Medi a: Course TR4621 is a conbination of instructor |ectures and
group di scussi ons.

Length: 1 day

Rel at ed Course: LE1010, SLC Series 5 Carrier System Sem nar
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I ntroduction

2.1 Overview

Thi s chapter provides an overall general description of the SLQR)
Series 5 Carrier System equi pped with the Fi ber-To-The-Home (FTTH)
feature. This chapter al so describes applications pertinent to the
FTTH feature.

Whenever this chapter is revised, the reason(s) for revision will be
listed in this paragraph.

2.2 Description

The FTTH is a feature of the SLC Series 5 Carrier Systemthat

provides |ightguide fiber distribution fromthe renmote term nal (RT)

| ocation to the customer residence via a distant termnal (DT) | ocated
adj acent to the residence or in a renmpte pedestal location. This feature
permts the introduction of |ightguide fiber in the distribution plant
that had, until now, used netallic cable, thus allowing for an al

fi ber | oop.

2.3 Applications

Li ght gui de fiber nultiplexer systens, such as the DDM 1000, are being
enpl oyed in the feeder routes with SLC Series 5 Carrier Systemns

to provide inexpensive high capacity service. Lightguide fiber

mul ti pl exer systens are used to replace the Tl I[ines fromthe centra
office termnal (COT) or central office digital switch to the RT.
These systens allow the channel capacity to be increased by addi ng

el ectronics without adding nore fiber to an often congested feeder
route. Stabilizing the feeder routes with the use of fiber systens

al so reduces mmi ntenance and rearrangenent expenses.

The FTTH feature allows service offerings requiring |arge amunts of
bandwi dth to be provided over the distribution facility to the
custoner prem ses. One service offering presently under devel opnent
for inclusion with the standard tel ephony service provided by the FTTH
feature is a video broadcast transport capability or cable tel evision
(CATV). This video service will initially provide 36 channels to each
customer with a future expansion to 54 channels. Initially, this
systemw || be optically independent fromthe | ow speed tel ephony
services but future plans call for an integrated CATV and POTS service
on one transport media. The addition of the FTTH feature to the

SLC Series 5 Carrier Systemfacilitates the introduction of fiber

in the distribution plant and is based on providi ng standard tel ephony
servi ce.
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3. Architecture

3.1 Overview

This chapter contains a description of the universal and integrated
configurations of the SLQR) Series 5 Carrier System equi pped

with the FTTH feature. This chapter also contains a brief description
of the services provided by and equi prent peculiar to these FTTH
feature configurations.

Whenever this chapter is revised, the reason(s) for revision will be
listed in this paragraph.

3.2 Universal/Integrated Configurations

The FTTH feature provides an all-fiber |oop for residential
distribution. This is the first step in the evolution of an all-fiber
network which will provide the capability for the future transport of
revenue- generating broadband services. This system provides
residential custoners with single party POTS service and other 2-wire
di al -up services including coinless pay tel ephone and dial -up nodem
data. In general, the operations as seen by the customer are the sane
as with service over copper distribution plant. Benefits to the

t el ephone conpany include reduced mai ntenance and rearrangenment costs,
as well as operating admnistrative benefits. The FTTH feature is
available in both a universal (Figure 1) and an integrated
configuration (Figure 2).

The uni versal configuration uses a Series 5 system equi pped with
feature package C (FPC) or FPC with AutoCut option capability.
Additionally, a Series 5 RT equipped with feature package B (FPB) with
speci al services may be used with a SLC 96 COT. The integrated
configuration with special services uses a Series 5 system equi pped
with FPB integrated node capability.

In the universal configuration the FTTH feature uses the SLC Series

5 Carrier Systemor SLC 96 Carrier System COT equi pped with existing
DUAL POTS channel units. In the integrated configuration a control
switch equi pped with a TR0O8 DS1 interface [for exanple, a 5ESS(R)
switch equipped with the digital carrier line unit (DCLU)] provides a
direct digital facility.

3.3 Equipment Associated With the FTTH Feature

The channel units that can be used at the COT are the standard dua
POTS channel units (for exanple, Series 5 POTS channel units AUA31 or
AUA38 or SPOTS(R) channel units AUA32 or AUA39 if the centra

office is in the |oop-start node). At the RT, four channel units are
avail abl e for use. Two of the channel units (AUA400 and AUA404) occupy
one sl ot and provide two voi ce-frequency (VF) channels per fiber. The
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remai ni ng channel units (AUA401 and AUA405) are two slots w de and
provi de four VF channels per fiber

The integrated configuration uses a Series 5 RT equi pped with FPB with
speci al services. This arrangenent provides the capability to directly
termnate on a digital switch via the TRO8 interface using node | or
node 11

The RT structures containing FTTH equi prent for either the universa
or integrated configuration are the sane and are bul k powered only.

In addition to the four channel units, the RT |ocation will provide
the followi ng equi pnent to support the use of fiber cable between the
RT and the custoner residence:

o High density fiber interconnect (HDIC
0 Optics shelf assenbly
0 RT optics power shelf assenbly.

To termi nate the fiber at or near the custoner residence (living
unit), the FTTH feature uses a distant termnal (DT). The DT provides
the optical-to-electrical and electrical-to-optical conversion
interface between the fiber and custonmer equipnment. The DT is
provided with either AC or DC power and battery backup (during periods
of power interruption) to power the electronics at the DT. Provisions
are also available for nmounting a group of DTs in a pedestal closure
or cluster arrangement when serving single and 2-famly dwellings or
mul tifam |y buildings, respectively. The pedestal closure accommopdates
fromone to three DTs.

Single fam |y devel opments can be served econom cally by pedesta
closures. For 2-family dwellings, DTs on the side of the dwelling
could be considered; however, the nunmber of dwellings per DT would be
| ess than for a pedestal
The use of cluster arrangenents at nultifam |y buildings provides for
the nost economi ¢ depl oyment of fiber. The costs of using cluster
arrangenents will generally be less than for single-famly
devel opnents for the follow ng reasons:

0 Less fiber cable is required per living unit.

0 Less electronics is required per living unit.

0 A pedestal closure is not required.

o0 Powering costs are | ower.

o Arelatively unlimted nunber of DTs can be placed at one point
and added as necessary for additional |ine demand.
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o Craft access to DIs is easier and faster than in a pedesta
cl osure.

The fiber extending fromthe RT to the DT is one single node fiber
operating at a line rate of 1.544 Mo/ s. Bidirectional optica

transm ssion is acconplished at the 1300 nm wavel ength. The systemis
capabl e of operating over the full carrier serving area (CSA) range.

34 FTTH Feature Service Offerings
The FTTH feature offering provides standard 2-w re anal og, single
party, |oop-start POTS service. Additional services provided by the
initial offering include:
o0 Coin-less pay tel ephone service
o Compatibility with calling party identification

0o Conpatibility with dial-up alarmtelemetry options

o Compatibility with nodem data on POTS voi ce-frequency (VF)
circuits

0 On-hook transm ssion when used with conpatible Series 5 channel
units.

Sonme of the services not available during the initial offering are
standard coin, nmultiparty, digital data, or other special services.
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4. Physical and Functional Description

41 Overview

Thi s chapter provides a description of the equi pnment and apparat us
required at the COI, RT, and DT |ocations to support the SLC Series 5
Carrier System equipped with the FTTH feature.

Whenever this chapter is revised, the reason(s) for revision will be
listed in this paragraph.

4.2 Central Office Terminal/Switch

In a universal or integrated configuration, there will be no changes
to the equi pnent at the COT or switch |ocation, respectively, due to
the addition of the FTTH feature. However, as nentioned previously,
there is a restriction on the type of channel units that can be used
on a systemenploying the FTTH feature. The COT channel units
supported are existing standard dual POTS channel units for VF
channel s (for exanple, Series 5 POIS channel units AUA31 or AUA38 or
SPOTS channel units AUA32 or AUA39 if the central office is in the

| oop-start node).

4.3 Remote Terminal

431 General

The SLC Series 5 Carrier System dual bank assenbly and associated FTTH
equi pnrent are designed to be installed in either a controlled
environnent vault (CEV), hut, or an 80E cabinet. When located in a
CEV or hut, the FTTH equipment is installed in a 7-foot high bay and
arranged according to Figure 3. In an 80E cabinet there is space to
nount a maxi mum of four dual bank assenblies with associated FTTH
equi prent and a DDM 1000 nul tipl exer (Figure 4).
Al though the SLC Series 5 Carrier System RT dual bank assenbly used in
the FTTH configurati on has not been changed, equi pnent has been added
at the RT location to support the FTTH feature. The equi pnent that has
been added at the RT includes the foll ow ng:

0 AUA400 channel unit (CU)

o AUA401 CU

0 AUA402 alarm fan control unit (AFCU)

o AUA404 CU

0o AUA405 CU

o AYB1B optical unit (OU)
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0o J1C182PA optics shelf assenbly
o J1C182PB RT optics power shelf assenbly
o High density fiber interconnect (HDIC

NOTE

Copper and |ightguide channel units cannot be m xed in a dual bank
assenbl y.

A restriction has been placed on the channel units that can be used in
an RT dual bank assenbly supporting the FTTH feature; all channe
units nmust be fiber channel units (AUA400, AUA401, AUA404, or AUA405).
Channel units designed for use on copper |ines nust not be used.

4.3.2 AUA400 Channel Unit

The AUAAO00 CU (Figure 5) provides standard 2-w re anal og, single
party, POTS applications with |oop-start supervision; fast forward

di sconnect is provided. This plug-in provides two channels of VF
service to a single customer over the 1.544 Md/s line. The AUA400 CU
connects to an AYB1B QU |l ocated in the optics shelf.

The faceplate of the AUAAO0 CU contains two indicators. One indicator
(BUSY) lights when the channel unit is busy, and the other indicator
(out of service - O0OS) lights when the channel unit detects a possible
failure at the RT, the DT, or on the fiber between the RT and the DT.

There are no options or settings that need to be selected on this
channel unit.

4.3.3 AUA401 Channel Unit

The AUA401 CU (Figure 6) provides standard 2-wire anal og, single
party, POTS applications with |oop-start supervision; fast forward

di sconnect is provided. This plug-in occupies two channel unit slots
and provides four channels of VF service to a single customer over the
1.544 Mo/s line. The AUA401 CU connects to the AYB1B QU |l ocated in
the optics shelf.

The faceplate of the AUA401 CU contains two indicators that are
functionally identical to the two indicators on the AUA400 CU

There are no options or settings that need to be selected on this
channel unit.

4.3.4 AUA404 Channel Unit

The AUA404 CU contains all the features of the AUA400 CU plus the
ability to performextended testing that includes a full channel test
and drop test capability when used in coordination with an ASJ2 CU and
EAF1 drop test nodule (DTM |ocated at the DT.
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4.3.5 AUAA405 Channel Unit

The AUA405 CU contains all the features of the AUA401 CU plus the
ability to performextended testing that includes a full channel test
and drop test capability when used in coordination with an ASJ2 CU and
EAF1 DTM | ocated at the DT.

4.3.6 AYBI1B Optical Unit

The AYB1B QU (Figure 7) is used at the RT and DT |ocations to provide
electrical -to-optical and optical-to-electrical conversions at each
end of the optical line. At the RT, the AYB1B QU receives an
electrical 1.544 Md/ s signal froma channel unit. It converts the

el ectrical signal to an optical signal and transmits it over one
single node fiber, operating in a bidirectional transm ssion node at
1300 nm to the AYB1B QU at the DT. The AYB1B QU uses a Cl ass |
singl e-node | aser diode in the transmitter circuit to convert the

el ectrical signal into pulses of light. It also uses a positive-
intrinsic-negative (PIN) diode detector in the receiver circuit to
convert the pulses of light into electrical pulses. There are no
options or settings that need to be selected on this unit.

4.3.7 J1C182PA Optics Shelf

The J1C182PA optics shelf consists of one row of 48 AYBIB OUs. Two
optics shelves are required for each RT dual bank assenbly containing
FTTH channel units. The optics shelves are cooled by forced
convection from 2A (CEV/ hut) or 2B (80E cabinet) fan shel ves.

4.3.8 J1C182PB RT Optics Power Shelf Assembly

The J1C182PB RT optics power shelf assenmbly (Figure 8) consists of

ei ght AUA11B or AUA11C power converter units (PCUs), one AUA402

alarm fan control unit (A/FCU), and four 40D bank fuse units (BFUs) on
one shelf. One RT optics power shelf assenbly is required for powering
up to four optics shelves, two or three fan shelves, and two dual bank
assenbl i es.

Each AUAL11B or AUA11C PCU supplies +-5 VDC to 24 AYB1B QUs. Each PCU
obtains -48 VDC fromthe bul k powering source, via the 40D BFU, and
converts it to three +5 VDC and one -5 VDC sources, which is supplied
to the optical units. Each one of the +5 VDC outputs supplies power to
8 OUs and the single -5 VDC out put supplies power to all 24 OUs.

The faceplate of the PCU contains two pin jacks and one indicator. The
FAIL indicator lights to indicate an overvol tage or undervoltage
condition for the +-5 VDC supplies. The two jacks (-48 and G\D) are
used to neasure the -48 VDC input to the PCU  There are no options or
settings that need to be selected on the PCU

NOTE:
The AUAl1l PCU cannot be used in applications with the FTTH feature.
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The AUA402 A/ FCU (Figure 9) perfornms various functions including:

o Alerting the RT dual channel banks of a power failure on the
optics shelf assenblies

o Detecting the absence of a PCU in the RT optics power shelf
assenbl y

0o Accepting alarminputs fromthe PCUs when the +-5 VDC out puts
are | ost

NOTE:
A failed PCU in the optics power shelf assenmbly causes the
COT and RT ADU MJ and all BCU DI GROUP indicators to |ight.

0 Detecting blown fuses in the BFU

o Controlling the fans in the 2A or 2B fan shelves via a
tenperature sensor circuit

o Provides alarming to the bul k power closure (BPC) |ine when AC
power to the bul k power supply is |ost.

The faceplate on the A/FCU contains two indicators [MJ (red) and M
(amber)] to identify mgjor and mnor alarms occurring on the RT
optics power shelf assenbly. Alarms for PCUlL through PCU4 are sent
to the | ower RT dual bank assenbly in the bay and alarnms for PCU5
through PCU8 are sent to the upper RT dual bank assenbly.

The four 40D BFUs in the RT optics power shelf assenbly distribute
-48 VDC to the dual bank assenblies and optics shelves. Two of the
BFUs (1 and 2) provide -48 VDC to the optics shelves and the

remai ning two BFUs (3 and 4) provide -48 VDC to the dual bank
assenbl i es. Each 40D BFU contains two 81-type fuses (10A) and five
80-type fuses (5A). Figure 10 shows the distribution of power from
each of the BFUs. Bl own 80- and 81-type fuses are indicated by
facepl ate nounted indicators and are replaced through the
faceplate. Al fuses should be replaced w thout renoving the BFU

The bul k power supply connections to the RT optics power shelf
assenbly are via a 10-position termnal strip (TB1). This term na
strip is located behind the hinged access panel on the right side
of the assenmbly (as viewed fromthe front).

Power distribution fromthe optics power shelf assenbly to the
remai nder of the RT bay is shown in Figure 11

4.3.9 High Density Fiber Interconnect (HDIC)
The interconnection of |ightguide cable at the RT |location is

acconpl i shed using the HDIC. The HDIC (Figures 12 and 13),
provi des higher term nation density than other fiber interconnects
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and is the preferred apparatus for the FTTH applicati ons.

The HDI C provides a flexible rearrangement point for connecting

I i ghtgui de interconnection cables (LICs) from avail able optica
units to the custoner's outside plant fibers. It also provides the
means for cable conpletion testing and for standard mai ntenance
access.

The LICs that run fromthe optics shelves to the HDI C are avail able
in two lengths, 18 feet and 35 feet. For full FTTH applications,
the 35-foot length (FS48E-E-35) will acconmpdate nmost of the RT
equi pnrent arrangements in CEVs or huts. The LICs in 18-foot | engths
(FS48E-E) are for use in 80E cabinet FTTH arrangenents. Each optics
shel f requires 48 optical fibers. Since each LIC contains 12
fibers, then a group of 4 LICs (labeled A, B, C, and D) will be
ordered for each optics shelf. Each LIC is equipped with a blank
identification | abel at each end to allow the systemidentification
to be added on site. Each group of 4 LICs per optics shelf wll
carry the same systemidentification nunber.

The LIC fibers are jacketed junpers that are factory terni nated at
both ends with an ST(R) |ightgui de cable connector. Each ST

I i ght gui de cabl e connector is equi pped with a dust cap that should
only be renmoved at the tinme of connection. Each LIC fiber is
identified by a discrete odd nunmber on each end (that is, 1, 3,

5 ...., 93, 95).

Each LIC is also encased in either a plastic spiral wap or an
EXPANDOQ R) FR wrap. The EXPANDO FR wrap permts the LICs

to be connected to the optics shelves w thout disturbing the outer
wrap whereas, the plastic wap nust be trimred back before the LICs
can be attached to optics shel ves.

The HDIC is designed for a maxi mum of 1152 LIC fibers on the
optical unit side with an out-count of 1296 outside plant (OSP)
fibers in a 7-foot RT franme. Wen incorporated into an 80E cabi net,
t he HDI C accommpdates a maxi mum of 384 LIC fibers on the optical
unit side and an out-count of 432 OSP fi bers.

The HDIC utilizes a field of single node STI1 I|ightguide cable
connector couplings to connect the LICs fromthe optics shelves to
the OSP fibers. The OSP fibers are field termnated in ST

i ght gui de cabl e connectors and then connected to the pernmanent

field (inside) of the termi nation shelf. The single LIC fibers with
factory equi pped ST |ightguide cable connectors, are connected

to the couplings in front of the term nation shelf with provision for
sl ack storage. A storage shelf is provided as part of the HDIC for
tenporary storage of unused LICs during installation

The HDIC is conprised of the foll owi ng conponents:

o EDBC500-50-CG5 bay frame (CEV or hut only)
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o0 FML-432 fiber apparatus nmounting(s) (80E cabinet only)
or
FML- 648 fi ber apparatus nounting(s) (CEV or hut only)

0 FTS1-24ST-C fiber term nation shelves
o HD1-20 bracket (cable clanp bracket assenbly)
0 147Al1 bracket (door bracket package) (CEV or hut only).

The ED8C500-50-G5 bay frane, that is nounted in a CEV or hut, is
7-foot high and is the 23-inch unequal flange type that accommpdates
two FML- 648 apparatus mountings (Figure 12) and an HD1-20

cable clanmp bracket assenbly. The franmework in the 80E cabi net
accommodat es one FML-432 apparatus nounting (Figure 13) and

an HDl1-20 cabl e clanp bracket assenbly.

The FML-432 (COMCODE 105566178) and FML- 648 ( COMCODE 105566186) fi ber
apparatus nmountings are al um num assenblies that house a maxi mum of
18 and 27 FTS1-24ST-C fiber term nation shelves, respectively.

The FML-432 measures 24 inches high, 21 inches wide, and 12 inches
deep and when fully equi pped provides ternmi nation for up to 384 LIC
fibers and 432 OSP fibers. The FML-648 neasures 34 inches high, 21
i nches wide, and 12 inches deep and when fully equi pped provides
termnation for up to 576 LIC fibers and 648 OSP fibers. An
ED8C500- 50- G5 bay fully equipped with two FML-648 fi ber apparatus
mounti ngs yields a maxi mum of 54 FTS1-24ST-C fiber term nation

shel ves with connections for 1296 OSP fibers and 1152 opti cal
jumpers. A 12.5% spare rati o between the incomng LIC fibers and the
OSP fibers is provided.

Each fiber apparatus nounting is also equipped with a:
o Seven-inch wide trough for routing optics shelf LICs
o Storage shelf for storing up to 192 optics shelf LIC fibers

o Fanout for organizing 576 (FML-648) or 384 (FML-432) LIC
fibers

o Two-inch wide trough for routing OSP fibers.

The FTS1-24ST-C fiber termnation shelf (COMCODE 105566202)
(Figure 14) is an alum num shelf that can be equi pped with

24 single mode ST |ightguide cable connector couplings

(C3000A-2) that join the LIC fibers to the OSP fibers. The shelf
allows direct termnation of ST |ightguide cable connectors

or splicing of lightguide cable pigtails when the splice tray is
used. The shelf has a pivoting front panel that allows easy access
to the individual |ightguide couplings, OSP fiber connectors, and
slack fiber inside the shelf. The horizontal trough on the front
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panel allows snmooth transition (3-inch bend dianmeter) of LIC fibers
to the vertical trough area. The rear and front support bars prevent
the fibers fromsagging to the | ower shelf.

The HD1-20 cable clanp bracket assenbly (COMCODE 105566194)
(Figure 15) provides clanping and groundi ng positions for a

maxi mum of 20 OSP cables utilizing 12A1 cable cl anps. The

HD1- 20 assenbly consists of an upper and |ower |evel clanping
position with each I evel equipped with five individual nounting
brackets. Since two 12A1 cabl e clanmps can be nounted on each
nounting bracket, it is recomended that 12A1 cable clanps be
ordered in pairs. To allow maxi mum efficiency, the |ower |eve
shoul d be fully equi pped (10 cables and cl anps) before using the
upper cl anping | evel

Each 12Al1 cable clanp contains all the material necessary for

cl ampi ng and groundi ng one OSP cable. An OSP cable is secured

bet ween the clanp hal ves using the V groove insert to grip the
cable. G ounding hardware is also provided to connect the netallic
strength nmenbers of the fiber cable to an approved ground term nal

The 147A1 bracket (COMCODE 105574735) consists of two steel door
mounts, a steel horizontal baseplate (magnetic door catch), and
nounting screws. The bracket allows the nmounting of front doors
(ED6C321-50-CG5) to an ED8C500-50-CG5 frane. This bracket nust be
mounted to the frame prior to installation of any other piece
parts. Once the doors are in place, the two magnets on the

hori zontal baseplate will hold the doors in the closed position

4.3.10 LSC1U-024/5 Termination Shelf

The LSClU-024/5 term nation shelf is |located in the 80E cabi net
only and is used to termnate up to two fiber feeder cables.

44 Distant Terminal
441 General

The distant termnal (DT) (Figures 16 and 17) consists of a 900Al
(AC powered), 900A2 (DC powered), or 900A3 (DC powered) closure
that houses three renpvable circuit packs and one battery pack. The
900A1 closure is also equipped with a transfornmer and a 3-foot |ong
AC power cord. The 900A2 and 900A3 closures differ from each other
only in the nethod used to make nmetallic drop wire connection
within the closure. The 900A2 cl osure uses a 76-type bindi ng post
connection block for these connections and the 900A3 cl osure uses a
108 insul ation di spl acement connection bl ock

The three circuit packs within the 900A-type cl osures include an
AYB1B optical unit (OU), an ASJ1 or ASJ2 CU, and an ASHl1 power
converter unit (PCU). Figure 18 shows the interconnection of the
three circuit packs, the battery pack, and the transformer for a
900A1 DT. The interconnection of the conmponents within a 900A2 DT
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is shown in Figure 19.

442 AYBI1B Optical Unit

The AYB1B QU at the DT is identical to the optical unit used at the
RT | ocation described previously.

4.4.3 ASJ1Channel Unit

The ASJ1 CU (Figure 20) provides the channel unit and |ine
interface functions for the DI. This unit provides up to four

VF lines and is conpatible with all FTTH RT channel units.

Since the ASJ1 CU is conmpatible with all FTTH RT channel units,
changes are not necessary at the DT whenever service is expanded
fromtwo lines to four lines and the AUAAO0 or AUA404 CU is

repl aced with an AUA401 or AUA405 CU, respectively. The nother
board provides the clock recovery, clock dividers, |ine nux,
control, and signaling functions. It is connected to the AYB1B QU
via four twi sted pairs assenbled in a ribbon

The daughter board provides the battery feed; overvoltage
protection; ringing; supervision; codec; hybrid; testing (BORSCHT)
functions for the four POTS channels. Al signaling control and
filtering is provided on the nother board. Each POTS line is
provided with a current linmted |line feed.

Mounted on the ASJ1 CU are four indicators: FAIL, BUSY, OOF, and
ONBAT. The FAIL indicator |ights when an internal failure within
the ASJ1 CU is detected. The BUSY indicator lights to indicate that
one or nore of the four POTS lines are off-hook. The OOF indicator
lights when the incomng fiber signal is lost, framng is |ost, or
during trunk processing. The ONBAT indicator |ights when the DT is
operating on reserve power (battery backup).

444 ASJ2 Channel Unit

The ASJ2 CU is functionally equivalent to the ASJ1 CUw th the
exception of additional demand testing and test data link circuitry
present on the ASJ2 CU. The daughter board on the ASJ2 CU contains
the test relays that provide full splitting test access to the four
VF lines for pair gain test controller (PGIC) testing. Circuitry to
detect test access and to control the test relays is contained on

t he not her board. When used with the EAF1l drop test nodule (DTM,
the ASJ2 al so provides a test data |ink between the DI and RT for
controlling the state of the drop testing and reporting the results
of the drop testing back to the RT.

445 EAF1Drop Test Module

The EAF1 DTM (Figure 21) plugs into the side of the ASJ2 CU and is
responsi bl e for nmeasuring the health of the drop beyond the DT and
reporting this information to the RT via the DT to RT data |ink.

446 ASH1Power Converter Unit
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The ASH1 PCU (Figure 22) provides battery charger, rectifier, and
ringi ng generator functions at the DT. The battery charger in the
PCU is a constant voltage charger with an output that varies
from13.8 VDC to 15.0 VDC in accordance with the surroundi ng
tenperature. A thernostat on the PCU nother board will shut down
the battery charger in the unlikely event the internal DT
tenperature exceeds 185<deg>F. The thernostat will allow the
battery charger to turn on again when the tenperature falls bel ow
135<deg>F.

In a 900A1 DT, the rectifier in the ASHL converts 17.6 VAC fromthe
line transfornmer unit to +12 VDC. In a 900A2 and 900A3 DT, the
rectifier converts the -24 VDC input to +12 VDC. The +12 VDC is fed
to a series of DC/DC converters which in turn generate various

vol tages, including -5 VDC, +5 VDC, -37 VDC, +110 VDC, and -150
VDC, for use internally, by the ASJ1 or ASJ2 CU, and by the AYB1B
ou.

The ringing generator circuitry in the PCUis capable of driving a
maxi mum of 10 ringers.

The PCU al so nonitors the incom ng power and provides an automatic
transfer to battery backup if power fails.

Seven test points are provided on the PCU for neasurenment of the
backup battery voltage and the power supplies generated internally.
The test points provide access for neasuring battery voltage,
ringing voltage, -37 VDC, and +-5 VDC power suppli es.

447 900-TypeDT Closure Design

The 900-type DT cl osure houses the equi pment and apparat us
necessary to termnate the |ightguide distribution (OSP) fiber. The
closure nmeasures 13 inches high, 14 inches wi de, 6 inches deep, and
can be nounted in any of these three |ocations:

0 On the exterior wall of a living unit

0o In a pedestal DT closure (ED 1T283-30)

o Inamltifam |y building cluster arrangenent.
The closure is UL(R) approved and the closure cover is equipped
with a | ocking nechanismthat requires a special key (allen-type

wrench; COMCODE 840841324) to operate it.

The equi pnent and apparatus housed within the closure are |isted
bel ow and arranged as shown in Figures 16 and 17.

0 Gound bracket - Provides cable clanps for grounding the neta

cl osure box and the netal conponents of the Iightguide fiber
cabl e
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o Transformer (900A1 DT only) - Converts AC power to 17.6 VAC
for use by the ASH1L PCU

o Circuit breaker (900A1 DT only) - Controls AC power to the
transf or ner

o Power control panel (900A2 and 900A3 DTs only) - Contains a
power switch and an LED to control and indicate the presence
of DC power i nput

o Fiber retaining bracket - Hol ds excess |ightguide fiber within
the cl osure.

448 Pedestal DT Closure

The ED- 1T283-30 pedestal DT closure (Figure 23) provides an
alternative to the dedication of one DI per single living unit. The
closure can be stake or concrete pad nounted and is available in
two arrangenents to accommodate a maxi mum of either two or three
900A1 (AC powered), 900A2 (DC powered), or 900A3 (DC powered) DTs.
Pedestal cl osures equi pped to provide AC power can house only 900A1
DTs and pedestal closures equipped to provide DC power can house
only 900A2 or 900A3 DTs. Table A provides the equi pnent codes for
the different variations of the pedestal closure available as wel
as the equipnment required to convert a two DT closure to a three DT
closure in the field. The procedures for converting a two DT
closure to at three closure are available in AT&T 631-604-220-1

Al so note that the appropriate equi pment nmust be added to the
closure to provide either AC or DC power to 900A1 or 900A2 and
900A3 DTs, respectively, installed in the closure.

A pedestal closure containing three DIs can provide service to a
maxi mum of eight living units. Since each DT is capable of
providing up to four POTS lines, this | eaves four spare lines to be
used as replacenent channel s during periods of failure or breakage
or to provide additional channels of service to any of the eight
living units.

The ED-1T283-30 pedestal closure neasures either 21-1/2 inches
(Goups 1, 11) or 28-1/2 inches (Goups 2, 12) wide, 14-1/2 inches
deep, and 26-1/2 inches high. The closure can be nounted at the
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front or rear of a residential |lot. Wen video service is
avai l abl e, an extension box is attached to the side of the closure
to house the video equipnent. In addition to the space required to
nmount the DTs, the closure also contains the follow ng:

(0]

AC power box (AC powered pedestal only): The AC power box

encl osure (Figure 24), supplied with ED1T283-30, G oup 21
provi des four AC power outlets, two on/off switches, and a 6
anp fuse. The AC power outlets supply AC power to the 900Al
DTs in the pedestal. Each of the two switches control AC
power to two of the power outlets. The fuse provides over
current protection for the equi pnment connected to the AC power
outlets.

DC power box (DC powered pedestal only): The DC power box

encl osure (Figure 25), supplied with ED 1T283-30, G oup 22
contains a 10-pair term nal block (binding post term nals) and
provi des nounting space for a power interface circuit pack and
chassi s assenmbly (COMCODE 846530293). The term nal bl ock

term nates the power wiring received froma maxi mum of ei ght
living unit DC power sources and supplies the power to the
power interface circuit pack via a 16-pin connector. The

i nterconnection of the backpowering power sources, the

term nal bl ock, and the power interface circuit pack is shown
in Figure 26. After receiving the -48 VDC fromthe power
sources, the power interface circuit board provides the
following to each DT in the pedestal: -48 VDC Class Il power
to the battery heaters and -24 VDC Class Il power to the ASH1
PCUs.

Power cross and lightning protection for the power interface
circuit pack is provided by plug-in protection circuit nodul es
(COMCODE 846530319). The power interface circuit pack accepts
up to four protection nmodules that are plugged into the side
of the power interface circuit pack. Each protection nodul e
provi des protection for two backpowered I|ines.

Test points are avail able on the power interface circuit pack
to permt neasuring DC backpowering power source output

vol tage and the input voltage to the ASH1 PCU(s) in the DT(s).
Two LED indicators are also present on the faceplate of the
power interface circuit pack to indicate the presence of the
DC i nput voltage fromthe power sources and the DC out put

vol tage to the DT(s).

St orage space for excess fiber and copper lines.
Protected term nal bl ocks: Twelve protector blocks provide
connection for the VF copper drop lines and circuit protection

for over voltage conditions.

Cabl e term nation hardware.
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0 2500 splice case (optional) for distribution cable splicing.

449 DT Primary Power Source

4491

4492

4493

General

This section describes the nethods of providing primry power, both
AC and DC, to a DT. The nethod of powering a DT nounted on a living
unit wall, either individually or cluster nounted (for exanple, a
condom ni um conpl ex), is described first followed by a description
of a pedestal nounted DT.

DT Located on Living Unit Wall

The reconmmended net hod of powering a DT located on a living unit
wal | is via customer provided AC power. The 900Al1 DT receives its
power froman AC outlet |ocated in either a HOFFMAMR) A-6R44

3R unit or an Ekstrom encl osure/ power ring that is installed by the
power company prior to installation of the power neter.

The HOFFMAN A- 6R44 3R unit is a weatherproof box |ocated on the
outside wall of the living unit. This unit is installed by an

el ectrician and connected to a single circuit breaker located in
the custoner's circuit breaker panel. The Ekstrom encl osure/ power
ring is a power ring attached to a weat herproof enclosure that taps
of f 120 VAC at the power neter and feeds it to a circuit breaker
and an AC outlet |ocated inside the enclosure. Due to the
differences in power neters used by the various power conpanies,
ordering information for this powering arrangenent must be obtai ned
fromthe manufacturer (Ekstrom Industries, Inc., 23850 Freeway Park
Drive, Farmington Hills, Mchigan 48024-1197).

DT Located in Pedestal DT Closure

The ED- 1T283-30 pedestal is designed to be powered by either 120
VAC or -48 VDC power. The powering nethod used is determ ned by the
type of DIs installed in the pedestal. If 900A1 DTs are installed
in a pedestal, 120 VACis supplied to the power outlets in the AC
power box and the DT power cords are inserted into these outlets.

If 900A2 or 900A3 DTs are installed in a pedestal, DC power is
obtained froma DC backpowering systeminvol ving each pedestal DT
customer (Figure 27).

The backpowering system consists of a DC backpowering power source
enclosure, that is mounted on each living unit connected to the DT
pedestal closure, and a DC power box enclosure located in the
pedestal . The DC backpowering power source encl osure provides
environnmental protection for a -48 VDC backpowering power source
(COMCODE 406177006) and, in sone instances, a 120 VAC outlet. The
power source is a UL listed power supply enclosed in a netal case
(Figure 28). It converts customer supplied 120 VAC to | ow current
-48 VDC (Cl ass Il under National Electric Code Standards) power
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which is supplied, via copper wire drop cable, to the DC power box
encl osure. Powering for the DTs in a pedestal is shared anong al

of the living units served fromthe pedestal as |long as each living
unit has an operating DC power source. However, in situations
where only one living unit is supplying power to a pedestal, power
will be provided to a maxi mum of two DTs.

The type of enclosure used to house the DC power source is left to
the discretion of each individual telephone conpany. However, sone
exanpl es of approved enclosures that are available are described in
the foll owi ng paragraphs and shown in Figure 29. The option nunber
bel ow each enclosure in Figure 29 correlates to the option nunber
in the follow ng description.

OPTION 1
A J806HPL UL Listed, oiltight, dust free, fiberglass
out door encl osure measuring 8 inches high, 6 inches w de,
and 4-3/8 inches deep. The enclosure has silicone
gaskets, integral nounting feet, and a fiberglass door
with stainless steel piano-type hinges, a latch, and
padl ock hasp. The encl osure can be purchased from Robroy
I ndustries, Belding, M. In addition to the DC power
source, the enclosure nust be equi pped with the
fol |l owi ng:

o ST-1 Myers Hub or Thonmas & Betts 370 Hub nounted
through the box wall to act as an entrance hole for
AC power |ine connection

o Surface mount utility box measuring 4 inches |ong
and 2-1/8 inches w de

o Single position 120 VAC outl et
o Single position outlet coverplate

0 -48 VDC entrance grommet (COMCODE 803764208 or AT&T
Part Number WP 92128, L3) mounted through the bottom
of the box to act as an entrance hole for the DC
nmetallic drop cable

0 Right and | eft backpowering power source mounting
brackets (COMCODE 846513893 and 846513885,
respectively). Also orderable with the -48 VDC
entrance gromret through AT&T Part Nunmber WP 92128,
L3.

OPTI ON 2
A J606HPL out door encl osure (COMCODE 406177014 or AT&T
Part Number 92128, L2), neasuring 6 inches high, 6 inches
wi de, and 4-3/8 inches deep, is equipped with the DC
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backpoweri ng power source and a flexible conduit power
cord. This enclosure must be used with a | ockabl e

encl osure such as a HOFFMAN A-6R44 3R unit or an Ekstrom
encl osure/power ring in order to receive AC powering. The
encl osure/ power ring can be purchased from Ekstrom

I ndustries, Inc., Farmngton Hills, M. Due to the

vari ous types of power neter pans/sockets used by the
power compani es, coordi nati on between the tel ephone
conpany, the power conpany, and Ekstrom I ndustries is
required in order to assure that the power ring adapters
are conpatible with the neter pans/sockets. Before
installing this enclosure, verify that it is equipped
with an 8 anp circuit breaker.

OPTI ON 3
An encl osure/ power ring assenmbly with an encl osure
measuring 6 inches high, 6 inches w de, and
4-3/8 inches deep. This enclosure/ power ring is equipped
with a 120 VAC outlet, a circuit breaker, and
backpoweri ng power source nounting brackets. This
encl osure/ power ring can be purchased from Ekstrom
I ndustries, Inc., Farmngton Hills, M. Due to the
vari ous types of power neter pans/sockets used by the
power compani es, coordi nati on between the tel ephone
conpany, the power conpany, and Ekstrom | ndustries is
required in order to assure that the power ring adapters
are conpatible with the neter pans/sockets.

OPTION 4
A J606HPL outdoor netal enclosure neasuring 6 inches
hi gh, 6 inches wide, and 4-3/8 inches deep. This
enclosure is equipped with a 120 VAC outlet, circuit
breaker, and backpowering power source nmounting brackets.
Two nodel s of this enclosure are avail able: npdel 1000-
SP2493 is equipped with a 1/2-inch conduit hub on the
back and nodel 1000-SP2484 is equipped with a 1/2-inch
conduit hub on the top. This enclosure can be purchased
from Ekstrom I ndustries, Inc., Farmngton Hlls, M.

4410 Battery Backup

To avoid service interruption during periods of power |oss at the
DT, battery supplied backup power is provided. The backup
KS-21906, L16 battery pack is conposed of six Gates Cyclon seal ed
rechargeabl e cells connected in series. The battery pack provides
from8 to 20 hours of backup power dependi ng on the nunber of I|ines
of f hook. The overall battery pack is rated 12 volts, 5.0 Ah at an
anmbi ent tenperature of 77<deg>F. The cells are arranged in a 6-
pack configuration in the bottom of the 900-type DT closure.

In the 900-type DT closure, a thernostatically controlled battery

heater is bonded to the battery shelf. In the 900A1 DT cl osure, the
battery heater is powered by 17.6 VAC supplied by the ASHL PCU. In
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the 900A2 and 900A3 DT cl osures, the battery heater is powered by
-48 VDC fromthe power interface circuit pack

In situations where DC powered DTs are located in a fully
configured pedestal closure, with eight living units connected for
service, and nore than five backpowering power sources are out of
service, power is provided by the backup batteries in the DTs.

45 Ingtallation And Maintenance Equipment
451 J99407TA-1, L1 Analyzer
4511 General

The J99407TA-1, L1 analyzer (Figure 30) (COMCODE 601252604) is a
nmodi fied DT that is shock nmounted in a portable carrying case. The
anal yzer is used during channel turn up and, when necessary, to
assist in isolating faulty circuit conmponents in a SLC Series 5
Carrier System equipped with the FTTH feature. The analyzer is
provided with a single optical access point and is powered by
rechargeabl e batteries which require recharging after a power-up

i nterval of approximtely 4 hours.

The anal yzer is equipped with the follow ng itens:

o0 POVWER switch: Rempves or connects battery feed to the
el ectronics.

0 BATTERY VOLTAGE neter: Indicates true | oaded battery voltage
when the POVNER switch is ON

o Indicators: FAIL, BUSY, OOF, and ON BAT.

0 Fuse holder: Contains a 6 anp fuse that protects the battery
fromovercurrent |loads and is |ocated inside the analyzer

0 Four RJ11 type nodul ar tel ephone jacks (CH1-CH4): Connection
points for a tel ephone or butt set.

0 Battery Charger Jack: Accepts the plug on the battery charger
cord and is located inside the analyzer

o Battery charger: Charges the anal yzer battery pack when
connected to a 120 VAC outlet and the cord plug is inserted
into the Battery Charger Jack |ocated inside the analyzer

0 Modul ar plug adapter: Allows tel ephone butt set access to
nmodul ar j acks.

o Fiber junmper: A fiber junper cable term nated with a bl ank

optical circuit board equi pped with an ST |ightguide cable
connect or.
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o Relief valve: Before opening the analyzer lid, this valve is
pressed to relieve gas pressure that may be present inside the
anal yzer.

0 Three circuit boards: ASH1, ASJ1 or ASJ2, and AYB1B

0 AUA403 test channel unit: Inserts into a channel unit slot at
the RT during maintenance and testing.

0 KS-21906, L18 battery pack: Conposed of six Gates Cyclon
seal ed rechargeable cells connected in series. The battery
pack is rated at 12 volts, 2.5 Ah and provides up to 4 hours
of power.

45.1.2 Analyzer Battery Pack Replacement Procedure
An increase in power time can be acconplished if the KS-21906, L18
battery pack in the J99407TA-1, L1 analyzer is replaced with a KS-
21906, L16 battery pack. The KS-21906, L18 battery pack can be

replaced with the KS-21906, L16 battery pack using the follow ng
procedure:

(a) Refer to Figure 31 and rempve the KS-21906, L18 battery pack
as follows:

(1) Open the battery charger door

(2) Rempve and save the battery charger and top foam
i nsert.

(3) Disconnect the wiring harness fromthe battery pack

(4) Rempve and discard the battery pack and the | ower foam
insert |located directly below the battery pack

(b) Refer to Figure 32 and install the KS-21906, L16 battery pack
as foll ows:

(1) Wth the top of the KS-21906, L16 battery pack oriented
toward the front of the analyzer housing, insert the
battery pack into the battery well.

(2) Connect the wiring harness to the battery pack

(3) Replace the top foaminsert and battery charger

(4) C ose battery charger door

45.2 Optical Backplane Maintenance Kit

The J994090B-1, L1 optical backpl ane mai ntenance kit (OBWK)
(COMCODE 601300742) is used to clean the optical backpl ane
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couplings on optics shelves of any dust particles that may be
present on the optical sleeves. The sleeve is |ocated inside the
coupling and mai ntains the alignment of the two |ightguide ferrule
plugs. The OBWK al so serves to insert and renove the protective
plugs |l ocated on the front (circuit pack side) of the backpl ane
couplings during initial custoner turnup or custoner service

term nation. The protective plug prevents the accunul ati on of dust
particles on the sleeve of the optical backplane coupling which
could lead to premature failure of the coupling.

The OBMK (Figure 33) consists of the followi ng itens:

o Alignnment card - A nodified AYB1B OU bare board equi pped with
a guide tube that is positioned in line with the backpl ane
coupling when the card is inserted into an equi prment slot.

o Handle - An alum numrod approximtely 6 inches long with a
knurl ed knob on one end and a chuck on the other end. The
handl e attaches to the plug insertion tube and plug renoval
rod and al so accepts a swab used in cleaning an optica
coupl i ng.

0 Swabs - An individual swab is attached to the end of the
handl e and, after being noistened with al cohol, is used to
cl ean a backpl ane optical coupling.

o Air tube - An alum num tube approximately 9 inches |ong that
installs on the nozzle of conpressed air can

0 Protective plugs - Installs on backpl ane optical couplings to
protect couplings from dust.

0o Plug insertion tube - Al um num tube approximately 3-3/4 inches
long that attaches to the end of the handle. It is used to
install protective plugs on backpl ane optical couplings.

o Plug renmoval rod - Aluminumrod approximtely 3-1/2 inches
long that attaches to the end of the handle. It is used to
remove protective plugs from backpl ane optical couplings.

Al'l the conponents of the optical backplane maintenance kit are
packaged in a rigid plastic carrying case along with instructions.

An optics shelf backpl ane coupling can be cleaned with the optica
backpl ane mai ntenance kit per the follow ng procedure:

1. Insert a swab into the chuck of the handle and tighten chuck
i nto handl e.

2. Insert handle, with swab into the guide tube of the alignnent
card.
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3. Mdisten the tip of the swab by dipping it into al coho
(i sopropyl reagent).

4. Rempve excess al cohol with an al cohol nmpistened KI MW PES(R)
W per or equivalent.

5. Insert the alignment card into the slot of the optics shelf
whi | e keeping the handl e inside the guide tube. Latch the
alignment card into place.

6. Push the handle into the guide tube until the knob of the
handl e contacts the guide tube.

7. Rotate the knob of the handle three turns clockwi se then three
turns counter-clockw se.

8. Renpve the handle with swab fromthe guide tube.
9. Discard the swab and store the handle in the J994090B case.

10. Assenble the air tube over the nozzle on the can of
conpressed air.

11. Insert the air tube with can of conpressed air into the guide
tube of the alignment card until the tube stops forward
pr ogress.

12. Using the can of conpressed air, blow three short blasts of
air into the coupling.

13. Rempve the air tube with can of conpressed air fromthe
gui de tube. Di sassenble and store the air tube in the
J994090B case.

14. Renpve the alignment card and store it in the J994090B case.
The followi ng steps should be foll owed when using the optica
backpl ane mai ntenance kit to install a protective plug on the
backpl ane coupling of the optics shelf:

1. Load the protective plug into the connector end (end opposite

the latch) of the guide tube on the alignment card. Verify

that the nipple of the protective plug faces the coupling.

2. Insert the alignment card into the slot of the optics shelf
and latch it into place.

3. Slide the plug insertion tube over the chuck of the handle.
4. Insert the handle/plug insertion tube assenbly into the guide

tube of the alignnment card. Apply light pressure on the knob
of the handle until forward progress stops.
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5. Unlatch the alignnent card.

6. Renove the handl e/ plug insertion tube assenbly fromthe guide
t ube.

7. Renpve the plug insertion tube fromthe handle and store it in
t he J994090B case.

8. Renmpve the alignment card fromthe optics shelf slot and store
it in the J994090B case.

The followi ng steps should be foll owed when using the optica
backpl ane mai ntenance kit to renove a protective plug fromthe
backpl ane coupling of the optics shelf:

1. Insert the alignment card into the slot of the optics shelf
and latch it into place.

2. Insert the plug renoval rod into the chuck of the handle.
Ti ghten the chuck into the handle.

3. Insert handl e/ plug renoval rod assenbly into the guide tube on
the alignment card until the knob stops forward progress.

NOTE:

An attenpt should not be made to w thdraw the handl e/ pl ug
renoval rod fromthe guide tube while the alignnment card is
| atched in place. The protective plug being renmoved will

not fit through the guide tube.

4. Simultaneously renove the alignment card and the handl e/ pl ug
renoval rod assenbly.

5. Renove the protective plug fromthe connector end of the
alignment card and store it in the J994090B case.

6. Renmpve the handl e/ plug renoval rod assenbly fromthe alignnent
card.

7. Renobve the plug renoval rod fromthe handle and store it in
the J994090B case.

8. Store the alignment card in the J994090B case.

45.3 Optical Access Shelf
The KS-23557, L1 access shelf (COMCODE 405772591) is required at
the RT whenever access to the rear of an optics shelf is required.
The access shelf is attached to the front of the frane to provide a
conveni ent place to rest an optics shelf during:

o Initial installation of the LIC assenbly
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0 Replacenment of defective LIC fibers
0 Access to the electrical pin field in the backpl ane

o Replacement of a defective backpl ane coupling.

4.6 FTTH Video Capability
46.1 General

A fiber optic video transport feature is to be added to the Series
5 FTTH system to provide the capability to deliver high quality
video signals to the subscriber. The initial video transport
feature will provide the video signal to FTTH pedestals using a

fi ber separate fromthe one used to carry VF (POTS) signals. The
capability to provide both VF and video signals over a single fiber
will be available at a |ater date. The video signal delivered to
the subscriber is in the sane format as that used by traditiona
cable television (CATV) systens. This user friendly interface

all ows the subscriber to use existing televisions and recorders

Wi t hout set top converters.

4.6.2 Broadcast Video Transport

The video feature uses an optical fiber to transport the 1300 nm
video signal fromthe RT to the DI. The signal format delivered to
the customer will be standard vestigi al sideband anplitude

nodul ation with frequency division nmultiplexing. This signal formt
will be identical to that used for CATV delivery and is therefore
fully conpatible with existing service vendor equi pment and end-
customer TV and VCR products. To all ow product upgrade with mninmal
di sruption at the RT location, the video equi pment will be | ocated
in separate equi pnment shelves fromthe | ow speed POTS equi prent.

4.6.3 Service Description

The broadcast video transport capability will be simlar to the
entertai nment video service presently available via coaxial cable.
The video services that could be delivered by the video transport
m ght i ncl ude:

o Basic tier services (for exanple, network progranm ng, MIV(TM
ESPN(R), etc.) which are delivered as a package at a fixed
mont hl y subscri ption charge.

o Premumservices (for exanple, HBAR), ClI NEMAX(R)
ESPN, etc.) which are offered individually at a fixed nonthly
charge each.

o0 Limted Pay-Per-View (PPV) channels, if locally available,
whi ch are offered on per view ng charge basis.
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Initially 36 channels will be delivered to each customer with a
future expansion to 54 channels. The service will be consistent
with 1-way addressable interdiction or set-top converter schemes
and will be capable of directly interfacing with existing CATV
vendor headend equi prment and end custoner cable ready TVs or VCRs.

4.6.4 System Architecture

The video system architecture is shown in Figure 34. Progranmm ng
originates at a CATV headend in standard VSB-AM frequency di vi sion
mul ti pl exed format. Using a high performance optical video feeder
system the signal is delivered, via the tel ephone company CO to
the RT. At the RT, the signal is converted to electrical formt,
fanned out, converted to optical format by a video line card (one
per pedestal), and transmtted to each pedestal. For the initial
cluster video, a separate video fiber is required to the pedestal
In a future upgrade, the video signal will be carried on the sane
fiber as the POTS signal. At the pedestal, the video signal is
converted to an electrical signal and delivered to the custoner on
75 ohm coaxi al cable. The maxi mum recomended di stance for this
cable is 650 feet.

4.6.5 System Alarms

Various alarns are provided to nonitor the status of the video
signal and the equi pment at the RT and the DT. At the RT, relay
closures are provided to transmt alarns upstreamvia avail abl e
Series 5 or DDM 1000 mi scel | aneous al arm channels. At the DT, | ocal
alarmindicators are available initially with future expansion to
i nclude alarmtransport to the RT.

4.6.6 Physical Arrangements

The broadcast video service optical-electrical hardware will be
conpatible with existing RT hardware |ocated in CEVs and huts. The
RT equi pnent requires a mninmum of 2 adjacent bays. The feasibility
of providing video service froman 80E cabi net is under

i nvestigation.

At a pedestal |ocation, the video systemw || be housed in an
encl osure adjunct to any collocated POTS DTs. For nmultifamly
buil dings with wall mounted systenms, the video package can be
mount ed on the sane inside backboard as the POTS DTs. |f demand
arises, an enclosure for wall mounted DTs and vi deo equi pment nay
be devel oped.

4.6.7 Video Powering

El ectrical powering for the video equipnent at both the RT and DT
| ocations will be derived fromthe sanme power source as the

col |l ocated POTS equi pment. If the video is stand-al one, a power
source, simlar to the one used for pedestals, nust be derived.
There will be no battery backup associated with the video service.
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5. System Engineering

5.1 Overview

Thi s chapter contains engi neering considerations and guidelines for
SLQR) Series 5 Carrier System FTTH RT and DT equi pnment and

di stribution fiber. Since cluster DT arrangenments provide nore
flexibility than the single DT nmounted on the side of the living unit,
this chapter also contains planning and design information
specifically for cluster systens.

Whenever this chapter is revised, the reason(s) for revision will be
listed in this paragraph.

5.2 Application Planning Consider ations

When planning a fiber distribution system the following itenms should
be consi dered:

o Wen planning the central office term nation and the RT
structure, the expected per-custonmer |ine demand nust be taken
into consideration to account for unused lines that are dedicated
to a custoner, to insure that sufficient COT and RT banks are
avail abl e, and that the proper 2- and 4-1line RT channel unit mx
is ordered to neet the demand.

0 Since the fiber distribution capability of the FTTH feature and
the DS1 feeder interface operate independently of one another
metallic Tl lines can be used for the feeder facility, although
it is usually assuned that if the distribution plant is fiber
served, then the feeder plant will also be fiber. In fact, the
i ntroduction of fiber distribution may trigger the conversion of
the existing Tl feeder transm ssion systemto fiber

o In a fiber distribution area, one fiber is used to serve a single
DT with two or four dedicated VF channels (these channels are not
avai l abl e for use at any other location). |In planning for a
normal RT location with copper wire distribution, the primry
factor to be considered is the nunber of lines to be served. When
pl anning for an RT in a fiber distribution system the prinmary
factor to be considered is the nunber of |ocations or DIs to be
served.

0 Wen determning the appropriate RT closure, the RT planner nust
consi der the space required for the FTTH feature equi pnent, the
fi ber entrance cables, and the fiber term nation arrangenent.

0 Local AC power is required for some DTs. To utilize the
electrician's tinme nmore efficiently in new constructi on where the
DT is to be mounted on the side of or adjacent to the residence,
power specifications should be discussed with and provided to the
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hone buil der before construction starts. Accessing |ocal AC power
in existing homes could be an expensive task for which tel ephone
conpany craft are not trained and/or not allowed to perform

When the DT(s) is to be located in a pedestal enclosure or
cluster configuration, the various nethods of powering the DT
shoul d be discussed with the | ocal power conpany and the
electrician in order to decide the best method for powering the
DT.

o Admnistrative methods will differ sonmewhat for fiber
di stribution when conpared with copper distribution

o Provisioning operations will differ, particularly for a 2- to 3-
i ne arrangenment where |ine and station transfers may be
necessary.

0 Mintenance nmethods, skills, and equi pnent are different since
the systemis all-digital to the DT and craft trained in fiber
fault locating and splicing must be available for facility
mai nt enance.

Part of the planning process involved in deploying FTTH service
concerns generating an inplenmentation schedule to track the different
work activities and their respective tine intervals. A generic

i mpl enent ati on schedul e has been generated in the formof a Gantt
chart (Figure 35) that includes the minimumtinme interval it will take
to inplenment FTTH system activities.

The Gantt chart consists of a listing of 36 activities with each
activity assigned a specific tinme interval. The tinme interval for a
particular activity signifies the average tine that it takes to
conplete that activity. To mnimze the anpunt of tinme it takes to
conplete the entire schedule, some activities in this particular
schedul e are perfornmed in parallel (two or nore activities perfornmed
during the same time interval). If it is decided that these activities
are to be perfornmed in series instead of in parallel, additional tine
nmust be added to the overall schedule. Wen using this schedule, the
follow ng itenms nust be assuned:

o The tel ephone conmpany personnel has had previ ous experiences
deploying SLC Series 5 Carrier Systens.

0 The site selection has been conpl et ed.

o The right-of-way and all easenments have been obtai ned.

o Each group responsible for a specific activity has agreed to
conplete it and the personnel are available to performthe needed

wor k functions.

A short expl anation of each activity in the Gantt chart is given
bel ow.
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10.

11.

12.

13.

OSP Pl anni ng: Devel op plan to provide OSP facilities in a tinely
manner to meet both the current and future needs of the
subscri bers.

Feeder Design: Design the feeder portion of the OSP facility from
the central office to the RT site.

Di stribution Fiber Design: Design the distribution portion of the
OSP facility fromthe DT or pedestal site to the RT site. If a
pedestal is deployed, design the copper drops fromthe custoner's
prem ses to the pedestal for both the VF lines and the DC
backpowering Iines.

OSP Engi neering: The OSP engi neer develops a work print fromthe
feeder and distribution fiber design (or copper drops in the
pedestal deploynent) that includes information identifying the

| ocation, existing plant in the vicinity of the work, other
utilities (particularly electrical), right-of-way, permts
required from governnent authorities, and all information rel ated
to the work to be conpl eted

Order Feeder: Place an order with AT&T for the fiber feeder
cabl e.

Order Distribution Fiber: Place an order with AT&T for the
distribution fiber and the drop cable (the drop cables could be
ei ther copper or fiber, depending on the type of DT deploynent).

Equi prent Engi neering (OSP Hardware): Prepare the OSP hardware
order for the splice cases, hand hold units, and pedestals.

Equi prent Engi neering (SLC DDM HDIC): Prepare the hardware
order for all the equi pmrent needed in the CO RT, pedestal, and
DT sites.

Equi prent Order (SLC, DDM HDI C): The equi pment engi neer orders
all the necessary plug-ins for the COI/RT; XTC, franes, shelves,
cabl es, and other equi pnment for the RT; high density fiber
i nterconnect (HDIC); DT closure; and DDM 1000 rul ti pl exer

Order OSP Hardware: Order the hardware for the OSP

RT Structure Design: Prepare the order for the RT structure, RT
platformand floor plan (CEV or maxi-hut), and equi pnent for the
pl atform

Order RT Structure and Platform Place an order for the RT
structure and platform (CEV or maxi-hut) with the manufacturer

and the service center, respectively.

Assenble RT Platform Assenble the RT platformin the service

Copyright © 1998 Lucent Technologies - All Rights Reserved - Page 36



363-205-002

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

center or factory and place the franes and equi pnent racks in
it.

Install Feeder: Place the feeder fiber cable. Splice and instal
t he needed connectors.

Fi ber Acceptance Test: Test the newly placed fiber cable for
acceptance (that is, receive signal/power verification, path
| oss, power neter of system emul ation).

Ship RT Structure and Platform Ship conpleted RT platform and
RT structure (CEV or hut) fromthe service center and
manuf acturer, respectively, to the site.

Place RT Structure: At the RT site, place the RT structure.
Place the RT platformin the structure if the RT is installed in
a CEV or maxi-hut.

Series 5 and FTTH Trai ning: The craft responsible for the SLC
Series 5 Carrier Systemand FTTH attend a training course.

Fi ber Training: The craft responsible for the installation and
mai nt enance of the fiber cable attend a training course.

Install Pedestal and OSP Hardware: Pl ace the splice cases, hand
hold units, and FTTH pedestal s.

Install Distribution Fiber: Place the distribution fiber cable.
Splice and install the needed connectors.

Fi ber Acceptance Test: Test the newly placed fiber cable for
acceptance (that is, receive signal/power verification, path
| oss, power neter of system emul ation).

Ship COI, XTC:. Ship the COI, DDM 1000 nul tipl exer, and XTC
equi prent to the COT site.

Install COT, XTC. Install the COI, DDM 1000 nultipl exer, and XTC
in the CO

Ship RT, HDI C, and DDM 1000 Ml ti pl exer: Ship the RT, HDI C, and
DDM 1000 rmul ti pl exer frame and equi pment racks to the RT site.

Install RT, HDI C, and DDM 1000: Install the RT, HDI C, and DDM
1000 nul ti pl exer frames and equi pnment racks in the RT structure.

Ship Plug-ins: Ship the COI, RT, XTC, DT, and DDV 1000
mul ti pl exer plug-ins.

Turnup DDM 1000 nul ti pl exer, COI/RT: Turnup the DDM 1000
mul ti pl exer and SLC Series 5 Carrier System and perform end-to-
end systemtests.
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29. Begin Installation of ACCDC Power: Start the installation of the
AC power outlet at the customer's prenises and if the DC
pedestal backpowering feature is used, the AC to DC conversion
units.

30. Begin Installation of NIU: Start the installation of the NIU
boxes at the custonmer's premni ses.

31. Install Drop: Install the fiber drop between the DI and the
distribution fiber cable or install copper drops (these copper
drops are for VF service and could be for DC backpoweri ng)
bet ween the pedestal and the custoner's prem ses and performthe
necessary splicing.

32. Install DT Closure: Start the installation of the DI closures at
either the custoner's prem ses or the pedestal

33. Install FTTH Electronics: Install the FTTH plug-ins in the RT
and DT.

34. Turnup FTTH System Turnup the FTTH system end-to-end and
conplete test calls on the system

35. FTTH Hands-On Training: Start an informal training session with
the tel ephone conpany personnel on the actual FTTH equi pnent at
the RT, pedestal, and DT sites.

36. Begin Customer Turnup: Start the turnup of custonmers on the FTTH
system
5.3 Engineering Planning and Design for Cluster Systems
531 Genera

FTTH cluster systems offer nore flexibility and design choices than
the side of the residence systens. To assist engineers, this section
covers several aspects of cluster system planning and design including
the foll ow ng:

0 Wiere to deploy FTTH cluster systens
0 Design choices avail able and recommended sol utions

0o Renmpte term nal capacity planning.

5.3.2 Where To Deploy

The cost of a fiber systemcan be controlled by mnimzing the anount
of nmedi a and optoel ectroni c hardware depl oyed per living unit (LU)
Medi a costs are generally lower for small lots. Optoelectronic costs
are generally | ower when nore LUs are served by each cluster
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5.3.3 Cluster System Design
5331 Genera

A system design with DTs clustered allows nore cost effective
installation of fiber than a system design with individual DTs per
LUs. The only choices available with the latter design involves
outside plant (OSP) |ayout. For a cluster system the primry design
i nputs, or choices, are listed and di scussed bel ow

o OSP | ayout
o Living units per cluster (LU Q)
o Nominal fibers per cluster (F/ C

o RT bay arrangenment (spaces for one slot and two slot tel ephony
CUs and associ ated QUs).

In addition, after the systemis in operation there are choices in
provi sioning strategy concerning the ongoing installation of units at
the RT and cluster.

Desi gn and provisioning practices will have the goals of minimzing
first cost and making the system easy to operate.

5.3.3.2 OSP Layout

NOTE:
A detail description of OSP | ayout is presented |ater under
Di stribution Fiber.

When conparing any fiber system whether side of the house or cluster,
to a conventional copper system the follow ng general guidelines

apply:

0 Cable routes should be as direct as possible; avoid indirect or
wi ndi ng routes.

o Taper splices for smaller cables are not econom cal in nost
i nstances.

o Placing parallel cables in a trench may be nore econonical than
using a branch splice.

5.3.3.3 Living Unitsper Cluster (LU/C)

For pedestals, the nunmber of LU per pedestal will generally be between
three and ten, with a fully | oaded pedestal providing a maxi mum of
twel ve POTS lines. For a nmultifam |y building (MFB) served by DTs in

an equi prrent room or on the outside wall, the nunmber of LUCis
determ ned by the building size. Increasing the nunber of LU C wll
generally reduce the individual living unit cost of fiber nedia,
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feeder systens, fiber video equipnent, and pedestals and rel ated

el ectronic equi pnent. The cost of the fiber tel ephony systemis
relatively insensitive to the nunber of LU C provided DIs are only
provi sioned as needed. From a cost point of view, therefore, it is
nmore econom cal to serve as many living units as possible froma
cluster. It is not possible to make the nunber of LU/ C arbitrarily

| arge, however, because of drop length limtations and the possibility
of cluster exhaust.

In general, serving nore than six LUs from a pedestal may be difficult
for front lot feed since video drop lengths are limted to a maxi mum
of 400 feet (650 feet by special engineering).

Pedest al exhaust occurs when the line demand at a pedestal exceeds
twel ve lines. This can happen for lower |ine takes than m ght be
expected. For example, if LUC =8, it mght appear that a |line take

of 1.5 could be handled. 1In fact, such a line take would, on the
average, cause nore than one-third of the pedestals to exhaust because
more than four additional |ines can be required at a given pedestal

Since a pedestal exhaust requires placing a second, coll ocated
pedestal served by spare fibers in the distribution cable, if

avail abl e, then this exhaust rate exanple is clearly unacceptable.

Si nce pedestal exhaust will nove around with changi ng additional |ine
demand, any chance of exhaust is undesirable because even a | ow
exhaust rate woul d eventually cause many exhausted pedestals. To keep
t he exhaust rate negligible the follow ng guidelines should be
fol | owed:

o For LUC =8, projected additional |ine demand should be |ess
than 13 percent.

o For LUC =7, projected additional |ine demand should be |ess
than 25 percent.

o For LUC < 7, probabilities of exhaust will be |low for nornmal
additional |ine demands, provided the cluster has access to three
fibers (12 |ines).

By choosing the highest practical value of LUC, subject to
limtations of drop | ength and pedestal exhaust, the designs wll
mnimze per LU first costs. In addition, the OSP design should

m ni m ze breakage which occurs when the nunmber of LUs served by a

di stribution cable is not a nultiple of the desired LU C (for exanple,
20 LUs on a cable when the nunber of LU C = 8). Sonetinmes rerouting
cabl es or reallocating LUs between cables can reduce breakage.

5.3.34 Fibersper Cluster (F/C)

The termF/ C refers to the nunber of fibers in the distribution cable,
excluding spare fibers, serving a particular cluster arrangenent. The
nunber of F/Cis always given as a nominal (integer) value. The
nunber of spare (dark) fibers required in addition to the inservice
fibers is usually equivalent to 20% of the inservice fibers. For
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pedestals with video, the nunber of F/C can be three for LUC = 4 or
| ess, but should be four for LWUC = 4 - 8.

5.3.3.5 RT Bay Arrangement

RT bay arrangenent choices are avail able for the narrowband system
only. For the video system one channel unit is required for every
video termnal. The differences in RT bay arrangenents for the
narrowband system are due to the availability of two types of channe
units at the RT location [ AUAAOO/ 404 (one-slot, two DSO channel s) and
AUA401/ 405 (two-slot, four DSO channels)]. Therefore, it is possible
to transmt either two or four DSO signals over a single node fiber to
t he associ ated DT.

The sinpl est bay arrangement provides two-slot spaces (four DSO
channels) for all the fibers except spares. The spare fibers are
termnated in the HDIC. This arrangenent provides the greatest |ine
capacity at the clusters but uses the greatest anmount of feeder
channels. This arrangenment woul d use 96 two-slot channel units in an
RT bay (192 slots in two Series 5 dual channel banks). These 96
channel units could serve 48 clusters at two tel ephony fibers per
cluster or 32 clusters at three tel ephony fibers per cluster (for LU C
> 4). Optical units and |ightguide interconnection (LIC) fibers would
only be required in alternate optics shelf slots.

For | ow additional Iine demand, feeder and RT utilization could be
i mproved by providing sone fibers and DTs with only two lines on a
rearrangeabl e basis.

5.3.3.6 Provisioning

Provi si oni ng concerns the rules for the ongoing installation of fiber
links of DTs, video terminals (VTs), CUs, OUs, and HDI C arrangenents.

The range of DT and VT provisioning procedures is covered by the
following alternatives (internediate strategies are al so possible):

1. Initially install the maxi num DTs/VTs allowed by the fibers to
the clusters.

2. Initially install only DTs/VTs needed to satisfy |ine/video
channel demand and add DTs as required.

5.3.3.7 Multifamily Buildingswith LU/C > 8

The di scussion up to this point has been focused on pedesta
arrangenents where the nunber of LU C is between three and ei ght and
general |y under the control of the designer. Larger values of LU C
general ly apply to MFBs, where the nunber of LU C is determ ned
primarily by building size and | ayout. A sinple extension of the
previ ous di scussion would apply to these cases.

5.3.4 RT Capacity Planning
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5.3.4.1 HDIC Capacity

The HDI C provides termnations at the RT |location for the OSP fibers.
The HDIC termi nates one video fiber, two or three tel ephony fibers,

and any spare fibers for each pedestal served. The HDIC connects these
fibers to LIC fibers running to the tel ephony and vi deo bays. The HDI C
is the key to RT capacity because one HDI C bay serves severa

t el ephony and vi deo bays.

An HDIC bay in a CEV or hut contains two 648 OSP fi ber apparatus
mounti ngs (FML-648). The FML-648 apparatus nmounting can term nate up
to 576 LIC fibers. Any LIC fiber assigned to an apparatus nounting
can be connected to any OSP fiber fromthat nmounting but not to any

ot her mounting. Thus, the apparatus mountings represent the

i nterconnect nodularity. The difference in the nunber of OSP fiber
term nations and LIC fiber term nations allows for spare fibers in the
OSP cabl es.

In an 80E cabinet, the HDIC will generally consist of a single FML-432
apparatus mounting. The FML-432 apparatus mounting termnates up to
432 OSP and 384 LIC fibers.

5.34.2 Capacity--CEV/Hut

In an actual system design, the HDIC capacity shoul d be checked on
both OSP and LIC fiber term nation sides to verify that there are
adequate term nations for both OSP cabl es and tel ephony and vi deo
equi prent fibers. For planning purposes, however, it is useful to
have estimates of the nunber of tel ephony and vi deo bays associ at ed
with an HDI C bay. These estinmates can be obtained fromthe HDIC LIC
fi ber capacity rather than the OSP capacity, which includes spare

al | owance.

A CEV or hut equipped with two FML-648 apparatus mountings in the HDI C
(1152 LIC fibers) can serve either 384 (1152/3) or 288 (1152/4)
pedestal s assum ng the pedestals require three or four fibers (F/ C
respectively, including video fibers.

The nom nal nunber of 96-fiber video bays associated with an HDI C bay
is either three or four when F/C = 4 (288/96 = 3) or F/C = 3 (384/96 =
4), respectively. Since the first video bay contains only 80 Iinks,
the HDI C can actually support one nore video bay, containing only a
single shelf serving 16 |inks, yielding a maxi rumof five (F/C = 3) or
four (F/C = 4) video bays.

The maxi mum nunber of tel ephony bays associated with an HDI C bay
depends on the number of pedestals per tel ephony bay (refer to Table
B) and can vary from6 (=384/64) to 9 (=288/32).

The FTTH RT equi prent associated with one HDI C bay is therefore:

o A maxi mum of 4-5 video bays

Copyright © 1998 Lucent Technologies - All Rights Reserved - Page 42



363-205-002

o A maxi num of 6-9 tel ephony bays.

In addition, there will be nultiplexers, powering equipnment,
batteries, and the video feeder system (from headend) which may be
either fiber or coaxial.

The nunber of custonmers supported by an RT structure will depend on
bay arrangenent, LU C and F/C. Sone typical quantities of bays, F/C,
pedestal s, and LUs are given in Table B.

If the tel ephony feeder nultiplexer/cross-connect and video feeder
equi pnrent can fit in one bay, an additional video bay could be
accomodated in a 24-foot CEV (total 15 bays). The bay would provide
service to 16 additional pedestals, increasing the maxi mum LU in Table
B to 1536 for LU C = 4, 1728 for LUC = 6, and 2304 for LU C = 8.

For MFBs, the ratio of tel ephony and video fibers will vary with take
so each area will need to be designed individually. Typically, better
utilization is realized for MFBs than for pedestal s because VTs and
video fibers can be matched nore closely to actual demand.

5.3.4.3 Capacity--80E Cabinet

The 80E cabinet will generally use an HDI C, equipped with an FML-432
fi ber apparatus nounting, whose capacity will be adequate for the four
FTTH dual channel banks in alnost all situations, including video.

The 384 LIC fiber capacity can support 128 pedestals for F/C = 3 and
96 pedestals for F/C = 4, including video. The maxi mum LUs woul d
therefore be 512 for LUC = 4, 576 for LUC = 6, and 768 for LU C = 8.
Under present designs, video distribution equi pnent nust be | ocated
externally to the 80E narrowband cabinet with video distribution
fibers brought to the narrowband cabinet via the HDI C

5.3.4.4 HDIC Shef Arrangement

The OSP fibers to the pedestals would typically be arranged and
term nated on the HDI C shelves so that all the fibers froma
particul ar pedestal would be adjacent to each other on the shelf.
Therefore, the video LIC fibers would be mixed in with the tel ephony
fibers; typically, one video is followed by two or three tel ephony
fibers.

The nunber of LIC fibers entering the HDIC may not be the sane as the
nunmber of outgoing OSP fibers (excluding spares) since sone of the LIC
fibers may be shared in certain bay arrangements.

5.4 Central Office Terminal

CGuidelines for central office term nal (COTI) engineering are the sane
as the existing Series 5 guidelines given in

AT&T Practice 915-710-115, SLC Series 5 Carrier System

Appl i cation Engi neering.
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55 Remote Terminal
55.1 General

The 24-foot controlled environnment vault (CEV) and hut and the 80E
cabinet are the only RT structures that will be offered for SLC Series
5 Carrier Systems enploying FTTH feature applications.

5.5.2 24-Foot CEV/Hut

Equi pnent arrangenments in the 24-foot CEV (covered in ED 7C683- 30,

| ssue 4) provide one existing option (group 2) and three additiona
standard options (groups 3, 4, and 5) that are designed to optim ze
CEV/ hut space and provide systematic growh strategy for each option
These arrangenments al so use a conmon cabl e racki ng systemthat

provi des separate cross-aisle racks for slack storage of LIC cables.

These equi pment arrangenments require an HDIC for the term nation of
OSP fiber cables and LIC cables. The HDIC bay is a 7-foot frane that
has provisions for term nati ng wavel ength division nultiplexers (VM)
and a term nation capacity of 1296 OSP and 1152 LIC fi bers per bay.

The ED- 7C683-30 CEV, group 2 (existing arrangenent that can be used
with a conbination of copper and |ightguide distribution) provides
space for a maxi mum of nine SLC Carrier System equi pment bays.
Space is reserved for the foll ow ng:

0 Three HDI C bays

o0 Two nonstandard battery bays
0 One power plant bay

0 One multiplexer (MIX) bay

0 One DSX cross-connect bay.

Except for the battery and power bays, all bays use the standard
7-foot framework (ED-8C500-50, G5). Four AT-9049D protector and cable
enclosures with a capacity of 3600 pairs are provided for term nating
copper cables. This option has the batteries positioned on the far
wal | diagonally opposite the | adder. Fifteen-inch cable racking is
provi ded above all equi prent and power bays except the protector and
cabl e encl osures. Two 15-inch cross-aisle cable racks, each equi pped
with 3 KS-20018-L9E shelves, are provided for slack storage of LIC
cables. Two 12-inch and one 5-inch cross-aisle cable racks are al so
provi ded for derived, digital, power, and m scell aneous copper cables.

The ED- 7C683-30 CEV, group 3 (copper and |ightguide distribution)
provi des space for a conbination of FTTH and standard SLC Series 5
Carrier System bays (maxinmum of eight equi pnent bays). Space is
reserved for the foll ow ng
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0 Three HDI C bays

0 Three battery bays

0 One power plant bay

0 One nmultiplexer/digital signal cross-connect bay
o One spare bay.

Except for the power bay, all the bays use standard 7-foot framework
(ED- 8C500-50, Gb). Four AT-9049D protector and cabl e enclosures are
provi ded for term nating copper cables. This option has the batteries
positioned on the near wall (adjacent to the |adder). Fifteen-inch
cable racking is provided above all the equi pnent and power bays
except the protector and cable enclosures. Two 15-inch cross-aisle
cabl e racks, each equi pped with three KS-20018-L9E shel ves, are

provi ded for slack storage of |ightguide junper cables. Two 12-inch
and one 5-inch cross-aisle cable racks are also provided for derived,
digital, power, and niscellaneous copper cabl es.

The ED- 7C683-30 CEV, group 4 (FTTH feature only) provi des space for
the foll ow ng:

o Ten FTTH bays

0 Three HDI C bays

0 Three battery bays

0 One power plant bay

0 One MJX/ DSX bay

0 One spare bay.
Except for the power bay, all the bays use standard 7-foot framework
(ED- 8C500-50, Gb). This option has the batteries positioned on the
near wall (adjacent to the |ladder) in standard 7-foot franes.
Fi fteen-inch cable racking is provided above all bays. Two 15-inch
cross-aisle cable racks, each equipped with three KS-20018-L9E
shel ves, are provided for slack storage of LIC cables. Two 12-inch and
one 5-inch cross-aisle cable racks are al so provided for digital

power, and m scel |l aneous copper cables.

The ED- 7C683-30 CEV, group 5 (FTTH feature only) provides space for
the foll ow ng:

o0 Ten FTTH feature bays

o Four HDIC bays
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o0 Two nonstandard battery bays

0 One power plant bay

0 One MJX/ DSX bay

o0 Two spare bays.
Except for the power bay and battery bays, all the bays use standard
7-foot framework (ED-8C500-50, G5). This option has the batteries
positioned on the far wall (diagonally opposite to the |adder) and

accomopdat es nonstandard franes (battery racks). Fifteen-inch cable
racking is provided above all bays. Two 15-inch cross-aisle cable

racks, each equipped with three KS-20018-L9E shel ves, are provided for

sl ack storage of LIC cables. Two 12-inch and one 5-inch cross-aisle
cable racks are also provided for digital, power, and m scell aneous
copper cables.

5.5.3 80E Cabinet
An equi prent arrangenment in the 80E cabi net (covered in ED- 7C707- 30)
provi des one option (group 1) that includes space for the follow ng
FTTH equi prent :
0o Four SLC Series 5 Carrier System J1C182AE dual bank assenblies
o Eight J1C182PAB optics assenbly shel ves
o Two J1C182PB optics power shelf assenblies
0 Seven 2B fan units

0o One FML-432 fiber apparatus mounting (HDI C)

0 One LSCIU 24/5 term nation shelf.

In addition to the FTTH equi prent, the 80E cabi net al so contains space

for the foll ow ng:
0 One ED-7C704 rectifier panel
0 One ED-83114 control and distribution panel
o Four 100 Ah battery strings

0 One DDM 1000 mul ti pl exer shelf
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o Two J98725CA T1 repeater shelves (optional)

0 One ED 7C645 renote measurenent unit (RMJ) (optional)
0o Two 307-type protector blocks

0 One M scell aneous Pair Panel (MPP)

o Two 112A fan and alarmcontrols

0 One 307 DSX or 800-Series DSX tie-block

5.6 Distant Terminal

The distant termnal (DT) has been discussed in Chapter 4
(Physical and Functional Description). The DT consists of the
foll owi ng:

0 900A-type closure

0 ASHl1 power converter unit

0 ASJ1 or ASJ2 channel unit

0 EAF1 drop test nodule (optional)
o AYB1B optical unit

0 KS-21906, L16 battery pack

The circuit packs are shipped separately fromthe 900A-type cl osure.
It is intended that the closure be mounted w thout the circuit packs
and battery pack which will be installed when the systemis ready for
turnup. Consideration will have to be given as to where these piece
parts will be stored until needed in the field.

The 900A1 DT is powered by 120 VAC which is supplied by either a

dedi cated outlet at the customer's residence or an outlet |ocated

i nside the pedestal DT closure. The 900A2 and 900A3 DTs are powered
by -48 VDC acquired froma backpowering arrangenment |ocated at the
custoner's residence. Requirenents and installation of the AC and DC
power sources are discussed in Chapter 7 (Construction and
Installation) and Appendix E [REF. 9.4]. In the case of new
construction where the DT will be mounted on the side of the

resi dence, the contractor or |and devel oper will have to be supplied
wi th specifications for the DT equi pment or backpowering power
arrangenent and their desired nmounting |ocations. These specifications
and nounting | ocations are found in Chapter 7 and Appendix D
[REF. 9.3]. It will be necessary to track this activity closely

to assure that the correct equi pment and pl acenent procedures have been

f ol | owed.
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Systens engi neering for the physical placenment and wiring of DTs in
cluster configurations on nultifamly buildings is very simlar to the
single famly FTTH installations. Location of the DIs, the method of
AC powering, and treatment of drops nust be considered. The DTs can be
nounted either outside the nmultifam |y building or inside the building
in an appropriate equi pment room or closet.

The 900Al1 DTs are equi pped with a 3-foot power cord which nust be

pl ugged into a standard 120 VAC receptacle. In single DT installations
the DT power cord plugs into an AC receptacle that is nmounted in a

| ockabl e rai nproof closure. This sanme arrangenent of one receptacle
and cl osure per one DT is also acceptable for a nulti-famly building
installation. However, a nore aesthetic appearance m ght be realized
by strategically placing the DTs so that all power cords enter one
closure containing multiple receptacles. If the addition of video
service is planned for the future, the installation of a spare AC
receptacle during initial installation should be considered.

The custoner drop cables fromthe DTs should be handled in the sane
manner as metallic drop cables are handl ed today to provide
protection, cross-connect, and custoner access, as desired. There are
closures avail abl e today that provide configurations of protectors and
cross-connect fields of 25, 50, or 100 pairs with either insulation

di spl acement term nals or 76-type binding posts. Space is also

avail abl e for standard splicing if desired. These closures are

avail abl e for both indoor and outdoor environnents.

5.7 Distribution Fiber
57.1 General

Design for fiber distribution is simlar to that for netallic
distribution; a star topology is used with one or nore fibers
dedi cated to each DT. The principal differences are as foll ows:

o The present higher costs of fiber cable and splicing nake it nore
i mportant to design the network to mnimze initial costs. On the
ot her hand, mai ntenance costs for the fiber distribution are
expected to be less than for copper

o For fiber, a feeder distribution interface (FD') is not required;
fibers run directly fromthe DT to the RT. Therefore,
di stribution area sizing guidelines are no |onger binding and RT
pl acenent has greater flexibility.

o Fiber Ioops of arbitrary Iength can be used if a transm ssion
| oss design is perfornmed. Except for aerial plant using
mul tifiber array splices, such a design is not generally
necessary for loops within the 12 kft carrier serving area (CSA)
limt.
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Di stribution plant design can be conceptually divided into five
functions which will be described in their order of occurrence:

1. Gather input information.

2. Sel ect design options (network and hardware).
3. Choose RT site and cable routes.

4. Perform bal ancing and trade-offs.

5. Check transm ssi on design

5.7.2 Gather Input Information

The usual devel oper's plots must be obtained and possible RT sites
determ ned. To perform econom c trade-offs, distribution material and
| abor costs are required.

5.7.3 Select Design Options
5731 Genera

This step has the nost influence on the cost and effectiveness of the
project. Many of the options involve the same choices as in copper
design, but the econom c consequences may be greater. Follow ng are
t he nost conmmon opti ons.

5.7.3.2 Network Layout and Placement Options
57321 General

Exanpl es of network options are aerial or buried installation, front

or rear lot location, and nunber of houses per drop access point. The
overall aimin selecting options is to achieve the | owest cost

conmbi nation of initial and maintenance costs. Local practices should

be fol |l owed when required.

5.7.3.2.2 Aerial, Buried, or Underground Cable

Direct burial of the fiber distribution cable is recommended where
possi bl e. Aerial placenent of distribution cable requires span design
engineering to limt stresses on the fibers and al so subjects the
network to tenperature extrenes. Rigid duct over 2 inches in dianeter
shoul d be used if the distribution cable is placed in underground
condui t.

5.7.3.2.3 Individual, Pedestal, or Cluster Mounted DTs

Mounting DTs in pedestal closures or in cluster arrangenents permts
nore than one living unit to be served fromeach DT thus reducing the
cost per living unit. However, other factors affecting the individual
pedestal, or cluster nounted DTs decision need to be considered that
may meke the use of the pedestal closure or cluster arrangenent

i npractical; leaving the individually munted DT the only choice.
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5.7.3.24 FibersPer House

VWhere the DT is nounted on the side of the house, the FTTH feature
requires only one fiber to each house. Due to |ocal requirenents,
however, it may be necessary to provide two fibers to each house.
Spare fibers are required for unexpected growmh and for customers
needi ng nore than four POTS |ines. The nunber of spares as for copper
cabl e, should generally be around 10-20% but can vary locally. Because
fiber cables are normally I ow count, it may be desirable to reserve a
m ni mum nunber of spares.

5.7.3.25 FibersPer Pedestal DT Closure

During VF applications, each DT in the pedestal requires one fiber and
the video enclosure requires one fiber with the maxi num of four
wor ki ng fibers per pedestal

5.7.3.2.6 Front or Rear Lot

Wth DTs nounted on the side of houses, the location of fiber cables
and drop access points at the rear of the property, with each term na
serving four houses, will generally have a lower initial cost than

| ocating the drop access point at the front of the property and
serving only two houses. However, other factors affecting the front
lot/rear | ot decision may outweigh this consideration. The |ocation
of a pedestal DT closure is restricted by the maxi mum cabl e di stance
al | owed between the DT and the house (approximtely 400 feet). Taking
thi s maxi mum di stance into consideration, the pedestal DT closure
shoul d be | ocated where the DTs in the closure can be accessed by the
maxi mum nunber of houses, not to exceed ei ght houses.

5.7.3.2.7 Houses Per Drop Access Point

For either front or rear lot distribution, costs can be reduced by
serving nore houses from each drop access point. Front | ot
distribution with four houses per drop access point or rear lot with
six to eight houses may be attractive options, provided there is no
problemw th the rights of way for the drops to the distant houses.
Provi sion must al so be made for storing these drops if the distant
houses have not been built.

5.7.3.2.8 Street Crossings

The maxi mum nunber of street crossings allowed for a cable and drop
nmust be decided. This decision is nore significant for fiber than for
copper cable due to the expense of fiber splices.

5.7.3.29 Structure Utilization

The maxi mum nunber of fiber cables per structure (pole line, trench
condui t) nust be determ ned. The cost of fiber splices may nake it
beneficial to install parallel cables in the sane structure. In such
cases, cable identification nethods nust be determn ned.
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5.7.3.3 Hardware Options
5.7.3.3.1 Cable Sheath

The AT&T |ightguide express entry (LXE) sheath is recomended for

di stribution networks because it allows easy core access. |If
dielectric cables are used, sone nethod of |ocating the cable after it
has been buried (such as nmetal tape) should be provided.
Preconnectorized fiber service cable (drop) is also available in

| engt hs of 200, 300, 400, 500, and 600 feet. Each end of the fiber
cable is termnated with a cable connector that secures the cable to
the DT closure and the distribution closure. Each fiber in the cable
is also termnated with an ST connect or

5.7.3.3.2 CableSize

Cabl e sizes (fiber count) are determ ned by allow ng one fiber per DT
pl us appropriate spares.

Distribution fiber splices that are field installed should require a
m ni mum of special equi pnent. Mass splicing of distribution fibers can
be acconplished using AT&T's factory-installed silicon chip array
splices. Single fiber splicing is possible using AT&T's rotary
nmechani cal splice which is quick, requires no special equipnent, and
can be safely perforned in manhol es.

Al'l these splices generally have sufficiently low loss so that the 12
kft CSAloop Iimt is attainable for |oops containing a normal nunber
of splices. If the plant is aerial and subject to tenperatures bel ow

-10<deg>F, the allowable loop Iength may be less if all mass splices

are used.

The AT&T ST |ightguide cable connector should be used in all cases.
The system cannot be guaranteed to work with other connectors or other
spli ces.

5.7.4 Choose RT Site and Cable Routes
5741 Genera

Det erm ni ng CSAs and establishing potential RT sites will have been
done at a previous time in nost situations. The two itens that my
affect the RT placement are as follows:

o Fiber |oops do not have to be restricted to 12 kft provided the
| oss is neasured and environnental adders are accounted for in
each case. Oten it will be possible to exceed 12 kft by a
consi derable margin, allowing nore flexibility in locating the RT
Site.

o0 The FTTH feature requires nore RT space than copper digital |oop

carrier (DLC). Typically, a 24-foot CEV can serve between 6000
and 7500 lines froma copper DLC (SLC Series 5 Carrier Systemnm
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and up to 2000 custoners (2 or nore lines each) fromthe fiber
systemin its initial configuration

Once the design options have been sel ected, cable routes must be
determ ned. Cable route design is generally simlar to that for
copper; units are accunul ated back fromthe farthest points of the
area as directly as possible to the RT. Wiere two cabl es come together
at a branch point, it is not always best to splice as for copper. It
may be cheaper to run the cables parallel to the next splice point
back. Al so, tapers on long fiber cable runs should be cost justified.

Cabl e route determ nation can conceptually be broken up into three
steps, though all are interacting to sone degree and will probably be
performed as a single process:

-- Break up area into independent housing clusters
-- Determne the routes for each cluster

-- Extend these routes back to the RT.

5.74.2 Break Up Area

In nost cases, particularly with rear lot line distribution, houses in
any given area can be served in many different ways. The idea behind
breaking up the area is to sinmplify the choice of alternatives. Most
areas are broken up by major roads into clusters of houses which can
only be served by cable running within the cluster. |If cable drops are
allowed to cross streets, additional alternatives are possible and the
clusters may have to be fornmed arbitrarily. Housing clusters forned
for front lot distribution are usually small and well|l defined. Wthin

each cluster, cable routes will interact with respect to the houses in
a way that it may be possible for a house to be fed by nore than one
route.

An exanple of a cluster is the lots around a cul-de-sac with front | ot
feed. Such a street can be fed by a distribution cable fromeither
side. These cable routes interact in a way that the houses at the end
of the cul -de-sac can be fed by either cable. The process of choosing
the cable for each house is called balancing the cable routes and w |
be di scussed | ater

There are generally nore potential interactions if rear lot feed is
al l owed, as parallel cable routes may be able to feed groups of houses
fromeither side.

The idea of the independent clusters is there are no interactions
between cables in different clusters.

5.7.4.3 Determine Routesfor Clusters

The cabl e routes are determ ned by the options selected (for exanple,
if long drops are not allowed, a cable route nust touch every |ot) and
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by the cost requirenment that the routes be kept as straight and short
as possible. ldeally, cable routes should run in a straight |ine from
the RT or the pedestal DT closure to the house, but street geonetry
may prevent this. Cables that neander or loop to reach houses that are
difficult to access are not recomended. Consideration should be given
to using long drops or running another cable route when these
circunstances arise. Instead of running the main distribution cable
around cul -de-sacs, which is comon practice with copper cable, |ower
costs can be achi eved by dedicating one or two cables to the cul -de-
sac or, if the run is short, to serve it with |ong drops.

Subj ect to the above guidelines, cable routes should be chosen so that
cabl es pass or serve as many lots as possible, thus mnimzing the
nunmber of routes.

5744 Extend RoutesBack to RT

It may be necessary to extend cable routes within one cluster back

t hrough other clusters in order to reach the RT. In so doing, the
existing rights-of-way of cables fromthe cluster to the RT should be
used, when possible, so that the nunber of trenches (or other
structures) will be reduced. Deciding whether to | ay the cables
parallel or to conbine themby splicing into a single backbone is a
question of trade-offs to be discussed | ater

5.75 Perform Balancing and Trade-Offs
5751 General

By the tinme the cable routes are selected, the engineer will have a
rough i dea of the cable sizes and layout. It is nowtinme to determ ne
these precisely using two processes designated bal anci ng and trade-

of fs. Bal ancing consists of allocating lots in a cluster to the

di fferent cable routes so that cost and possibly other quantities (for
exanple, splicing tine) are optim zed. Trade-offs consist of

determ ning the precise cable cross-sections by deciding where cabl es
will be spliced and how they will be tapered, again with m ni nrum cost
in mnd.

5.7.5.2 Balancing

Bal ancing is done on a cluster basis. First, the lots in the cluster
are counted. Certain of these |ots may be served by only one cable
route within the options selected and they should be marked off. The
remai ning lots, which may be served by nore than one route, nust be
all ocated to a route using the following criteria:

-- Preferred cable sizes (those with |ower cost per fiber) should be
used i f possible.

-- If array splicing is allowed, cables sizes which are nultiples of
12 are preferred.

-- Cables should be as fully utilized as possible. That is, after
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allowing for the necessary spares, all other fibers should be
used for custonmers. It may be beneficial to have a table of
avail abl e and spare fibers for each cabl e size.

-- Large cabl es should be kept as short as possible. O course, the
natural tendency is the other way, as larger cables serve nore
units.

-- Considering the previous criteria, the nunber of drop closures
shoul d be mnimzed. For exanple, with front |ot feed and no |ong
drops, there will normally be two drops per closure, so a cable
shoul d not serve an odd number of lots if possible.

-- Balancing the cable sizes is interactive with their routes as
determ ned previously. That is, it my be desirable to change a
previous route selection if the resulting cables are nore fully
optim zed

As an exanpl e, consider 20 houses situated along a cul-de-sac. Since
a 12-fiber cable can serve 10 units with 10% spare, the choice of
using two 12-fiber cables to serve the cluster is clearly better than
breaking up the 20 (12/8) and using a 14- and a 10- fiber cable.

Di viding the houses up into an 11/9 split would not be any better
since a 14- and a 10- fiber cable would still be required and the
nunber of drop closures would be increased. It would al so be possible
to serve the cul-de-sac with one 24-fiber cable, but in this case it
woul d probably be nore expensive, as twice as nmany fibers would go al
around. Wiile this is true for a large cul -de-sac, a single cable my
be best for a medium cul -de-sac (approximately 6 - 8 units). Small

cul -de-sacs (4 - 6 units) are best served with long drops if possible.

5.75.3 Trade-Offs
57531 Geneal

After choosing the appropriate distribution cables, drop closures, and
drops serving all the lots in a cluster, the final step in cable route
design is to decide the follow ng questions:

-- Branch cabl e question: Wen two cables come together in a comon
route on their path back to the RT, should the cables be spliced
to a single backbone cable or continue parallel?

-- Taper question: Should a long single distribution cable be
t aper ed?

Since these two questions are primarily cost related, the answers to
t hem depend on the trade-off between cable and splicing costs. The
requi red maxi mum nunber of splices to a custonmer should al so be

sati sfied. The costs determned earlier should be used in answering
these questions. The cal cul ati ons necessary to answer the questions
may be done by hand or a sinple spreadsheet program may be witten.
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5.7.5.3.2 Branch Cable Question

The major factor to be considered when answering this question
concerns the trade-off between the cost of splicing the branch cabl es
to the backbone versus the extra sheath and placing costs for parallel
pl acenent. Cable costs can be exact, or nodel ed on an A+Bx basis
(where x is the nunmber of fibers). The cost of splicing includes costs
for closures, splicing material, splice pit, and appropriate |labor. It
may be convenient to make up a table of the total splicing costs of
cables by size for various splicing nethods.

Trade-of f results will be either dollars saved for a given backbone

| ength or break-even backbone | ength (for which the costs are equal).
The latter may be nore convenient if several splice locations are
possi bl e. For a single | arge backbone cable, all spares are avail able
to provide service to any custoner on the backbone. For parallel

cabl es, spares are only accessible by custoners in the sane sheath.
Thi s advantage applies to custoners served by the backbone only; for
customers on the branches, spares are |[imted to the branch spares
whet her spliced or parallel

5.7.5.3.3 Taper Question

Taper can be defined in a broad sense as reduced fiber cross-section
Tapering can be acconplished in one of the two foll owi ng ways:

(a) By splicing a large cable fromthe RT to a smaller cable farther
out, as is commonly done for copper

(b) By running parallel cables, one cable runs fromthe RT all the
way out and a second cable runs fromthe RT only part way out.

For exanple, a 2000 ft. 24-fiber cable may be tapered by a 1000 ft.
24-fiber cable and a 1000 ft. 12-fiber cable, or a 2000 ft. 12-fi ber
cable and a 1000 ft. 12-fi ber cable.

The spliced taper does not often pay off for the small size cables
typically found in distribution. Any savings are usually small and
anot her splice has been introduced to increase |oss. Therefore, it is
not recommended that splice tapering be used for cables of |ess than
about 48 fibers and only then if transmission is not a problem

Parall el tapers, in the majority of cases, pay off for cables of 24
fibers or larger; the cost of the extra sheath is nore than offset by
the fiber saved. Taken to the Iimt, this would nean that parallel
taperi ng shoul d al ways be used down to 24 fibers so that all end
cables would be 12 fibers or less. In practice, the savings for short
cable lengths are small so parallel tapering is only worthwhile when a
single cable is of substantial |ength. The savings for actual cases
encountered can be easily cal cul ated by the engineer

5.7.6 Check Transmission Design
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Qutside plant design is based solely on a system design | oss budget as
derived fromthe systemgain and system margin. The outside plant
design | oss budget is defined to include only the loss allowable to
the outside plant fiber and splices not connectorization |loss at the
RT or DT nor margins allocated to repair splices.

In early fiber applications it will probably be desirable to check the
transm ssion design in all cases. As experience is gained, this should
not be necessary for the mpjority of |oops that are | ess than 12 kft
as long as AT&T cable splices and connectors are used.

The procedure is to design a fiber distribution area and then check
the | oss based on system gain and system margin. The system gain and
system margi n paraneters are described as foll ows:

-- System Gain: The algebraic difference in dB between the
transmtted power as neasured at the optical l|ine card connector
and the receiver sensitivity when nmeasured at the optical line
card connector. The transnmitted power and receiver sensitivity
are defined as foll ows:

(1) Transmitted Power (P <sub o0>): The power neasured at the
optical line card connector in dBm when nmeasured into a
wi de area detector (photon bucket). The |oss of the optical
connector does not appear in this neasurenent.

(2) Receiver Sensitivity (P <sub s>): The power required at the
i nput of the optical line card in dBmin order to neet a
speci fied system performance paraneter (for exanple, bit
error rate for a digital signal). The |loss of the optica
connector appears in this neasurenment.

-- System Margin: The reduction in the systemgain to account for
known and potential variations in the transmtted power, receiver
sensitivity, and facility |l oss. The system margi n paraneters
i ncl ude:

(1) Allocated Margin (M <sub a>): A reduction in systemgain to
account for known variations such as agi ng, wavel ength
vari ations, etc.

(2) Unallocated Margin (M <sub u>): The reduction in the system
gain to account for unknown, but potential variations in
system par anet ers.

The procedure for calculating the OSP design | oss is described in the
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followi ng three cases:

Case 1: If only VF service is being installed and the addition of
vi deo service is not anticipated, the OSP design | oss can be
obtained fromthe follow ng cal cul ati ons (see Figure 36) OSP
Design Loss = System Gain - System Margin - Connector LOSS

OSP Design Loss = (P <sub o> - P <sub s>) - (M <sub a> + M <sub
u>) - Connector Loss.

Usi ng the appropriate design values for the VF optical Iink,
P <sub o> = -26.0 dBm
P <sub s> = -40.0 dBm
(System Gain = 14.0 dB)

1.5 dB

M <sub a>

1.5 dB

M <sub u>
2 Connectors (@0.6 dB ea.) = 1.2 dB
yields the follow ng cal cul ati on:

OSP Design Loss

(-26.0 - -40.0) - (1.5 +1.5) - 1.2
OSP Design Loss = 9.8 dB.

Case 2: Video augmentation provides for the anplitude nmodul ation
(AM transm ssion of the standard CATV spectrum over a separate
fiber (Figure 37). The systemgain for the video systemis |ess
than that for the VF system Consequently, if the installation of
vi deo service is expected, the video system gain should be used
in the cal cul ation:

OSP Design Loss = Video System Gain - Connector Loss

OSP Design Loss
Loss.

(P <sub o> - P <sub s>) <sub video> - Connect or

Not e the absence of System Margin. Since an AM system degrades
very gracefully with increasing |oss, no Unallocated Margi n need
be used; also, no Allocated Margin is necessary.

Usi ng the appropriate design values for the video optical Iink,
P = 0.0 dBm

o

P =-9.2 dBm
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(System Gain = 9.2 dB)

2 Connectors (@.6 dB ea.) = 1.2 dB
yields the follow ng cal cul ation

OSP Design Loss = (0.0 - -9.2) - 1.2

OSP Design Loss 8.0 dB.

-- Case 3: For applications where video services are expected to be
added over the same fiber as VF services, 2 or the 8 dB
calculated in the previous case nust be reserved for the future
i nstal lati on of wavel ength division nultiplexing conponents.
Ther ef or e,

OSP Design Loss = 6.0 dB
nmust be used to retain this upgrade option

Conpl eti on of the previous steps should yield a distribution design
having a reasonably mnimzed first cost. In practice, these steps
will normally be integrated into a single process, though they have
been separated here for purposes of explanation. The engi neer wll
soon develop an intuitive feeling for the various trade-offs and
shoul d be able to design nmuch of an area from experience, w thout the
need to make a | ot of detailed cal culations, as presently done for
copper.
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6. Operationsand Administration

6.1 Overview

This chapter discusses the work operations to be performed during
provisioning of a SLQR) Series 5 Carrier System equipped with the
FTTH feature and conpares these work operations with those required
during provisioning of a systemw th copper distribution cable. This
chapter al so presents the nmethods used to rearrange existing FTTH
equi prent and to adm nister assignment records.

Whenever this chapter is revised, the reason(s) for revision will be
listed in this paragraph.

6.2 Provisioning

The maj or work operations required to provide the FTTH feature are
basically the same as those for the digital l|oop carrier (DLC) in a
copper environnent with sone additions and nodifications.

Figure 38 is a general flowchart outlining these operations.

The following is a discussion of the differences between fiber and
copper distribution cable as applied to work operations nunbered 1
through 8 on the flowchart. Work operations nunbered 9 through 14
concerni ng assignment are discussed in Part 6.

(a) OPERATION 1: Prepare outside plant engineering job order for
distribution fiber cable and RT structure.

In addition to the details normally required for DLC

i nstal |l ati ons enpl oyi ng copper cable (refer to

AT&T 916-100-102), the following items are required for DLC
i nstal l ati ons equi pped with the FTTH feature.

o Additional RT structure (80E cabinet, CEV, or hut) nounting
details for SLC Series 5 Carrier System RT optics

shel ves, and high density fiber interconnect (HDIC) equipnent.

0 Dedication of individual fibers to each |ocation served.
o Placenment and splicing of fiber drop to each |ocation
0 Rearrangenent of any existing HDIC connections required.

o Connection of fiber fromRT optics shelf cable to
distribution fiber at the HDI C

0o Rempte terminal record for optical units, simlar to plug-in
records for DLC.

0 Cable designation for fiber cable to allow identification as
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a fiber facility [i.e., DF311 would be a distribution (D)
fiber (F) cable nunmber 311].

o Since nultiple lines will be served by a single fiber, a
pseudo cabl e pair nunmbering schene nust be used that wll
allow records to be handled as they are presently. Pseudo
cable pair will consist of a maxi mum 4-digit identification
nunmber (refer to Figure 39). The first three digits
represent the fiber nunmber and the last digit represents the
channel nunber (for exanple, pseudo cable pair 231
represents fiber 23 and channel 1). Refer to Part 6 for
addi tional information concerning the nunbering schene.

Refer to Chapter 7 (Construction and Installation) for
addi tional information concerning fiber placing and splicing
requi renents.

(b) OPERATION 2: Prepare equi pnent engi neering job order for SLC
Series 5 Carrier Systemand FTTH equi pnent.

0 Requires modified floor plan layout if RT structure is
CEV/ hut .

0 Requires mounting and cabling details for FTTH equi pnent.

0o Refer to the Appendix A [REF. 9.1] for ordering
i nformati on.

(c) OPERATION 3: Place main distribution cable fromHDIC facility.
At the RT location, the main distribution cable will be
termnated in an ST |ightguide cable connector at the HDI C
The HDIC is the preferred |ightguide interconnect for FTTH and
shoul d al ways be used.

(d) OPERATION 4: Place closure, RT commn plug-ins, and HDI C

Requires the sanme operations as a standard DLC installation with
the foll owi ng exceptions:

0 The fiber cable assenbly fromthe optics shelf to the HD C
i s shipped separately and nust be field installed. (There
are two fiber cable assenblies per dual bank.)

o Fiber fromthe optical unit (OU) is dedicated and connected
to the main distribution fiber at the HDI C

(e) OPERATION 5: Place branch distribution cable.
Ref er to OPERATI ON 7.
(f) OPERATION 6: Place fiber drop and pedestal DT closure (if

required).
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(9)

Refer to OPERATI ON 7.

OPERATION 7: Pl ace 900A-type distant termnal (DT) and, if
pedestal DT closure is used, place individual custoner netallic
drops.

Refer to Chapter 7 for information concerning the placenment
of the branch distribution cable, fiber drop, and 900A-type DT.

Qperations 5, 6, 7 are interdependent and are capable of being
pl aced in any one of the followi ng 4 sequences for installations
where the DT is |ocated on the side of the living unit:

(1) Place branch cable, place and splice drop to branch cabl e,
pl ace 900A-type DI, and place ST connector on drop on
the sane authority. This can only be acconplished when al
site and external building work is conpl et ed.

(2) Splice drop to branch cable and store when branch cable is
pl aced. Return and place drop, ST connector, and
900A-type DT at |ocation when all site and building work is
conpl et ed.

(3) Place branch cable. Return and place drop, splice drop to
cabl e, place 900A-type DT, and place ST connector when
site and building work are conpl ete.

(4) Place branch cable, place drop to | ocation, and splice
drop to cable. Return and place 900A-type DT and ST
connector when building work is conplete.

If the pedestal DT closure is being depl oyed, operations 5, 6, 7
are capabl e of being placed in any one of the following 3
sequences:

(1) Place branch cable, place and splice fiber drop to branch
cabl e, place individual custormer netallic drops, place
pedestal DT closure, place 900A-type DT(s), and pl ace
ST connector on fiber drop at pedestal on the same
authority. This can only be acconplished when all site and
external building work is conpleted.

(2) Splice fiber drop to branch cable, place pedestal DT
cl osure, place individual customer netallic drops and store
when branch cable is placed. Return and place ST
connector and 900A-type DT(s) at pedestal when all site and
buil ding work is conpl eted.

(3) Place branch cable. Return and place fiber drop, splice
fiber drop to cable, place individual customer netallic
drops, place pedestal DT closure, place 900A-type DT(s),
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and pl ace ST connector when site and building work are
conpl et e.

(h) OPERATION 8: Place channel units and optical units at RT.

The channels units and optical units for the FTTH feature shoul d be
pl aced to satisfy the near termforecasted demand. A m ninum quantity
of spare units should be provided for growth. These units should be
provi ded on an engi neering work authority as per OPERATIONS 1 and 2.

6.3 Rearrangement

In terns of rearrangenent, one of the major differences encountered in
providing fiber to the home as opposed to providi ng copper occurs when
an unplanned third line (or channel) is requested for a system
arrangenment using the 900A-type DT closure on the side of the l|iving
unit.

Normal Iy, during initial installation, if only one or two lines are
desired at the custoner prem ses, a dual channel unit (AUA400 or
AUA404) will be placed at the RT and the output fiber will be
connected to the distribution fiber at the HDIC. The AUA400 or AUA404
channel unit (CU) utilizes one slot in the Series 5 channel bank

If athirdline is requested at a |ocation served by a dual CU, the
| oop assignnent center (LAC) should request the outside plant
engi neering (OSPE) forces to provide facilities for the third line.

If an unused quad CU (AUA401 or AUA405) is available at the RT, the
OSPE will issue a job order to rearrange the O C connection fromthe
dual CU to the quad CU and advi se the LAC. The existing CO connections
must be rearranged fromthe existing CUto the new CU concurrent with
the O C rearrangenent.

If a quad CU is not available, the OSPE will:

(1) Request the equi pnent plug-in coordinator to provide the quad CU
and the optical unit if needed.

(2) Issue the job order specifying slots to be used by the CU and
t he rearrangenent required as per paragraph (1).

After perform ng these two steps, the continuing property,

engi neering, assignment, maintenance, and other support system records
must be updat ed.

6.4 Growth

Installed fibers can be activated very easily. After a fiber is
termnated at a DT, it will also have an appearance on the HDIC. This
appear ance nmust be added to the term nal assignment cards (TACs) al ong
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with the corresponding street address of the living unit or the
pedestal DT closure |ocation. The remaining assignment is nmade at the
time a custoner requests service.

6.5 Assignment

Wth the bandwi dth of Iightguide cable being very wide, it is
anticipated that in the future many services (channels) will be
provided to an individual l|ocation via a single fiber

A SLC Series 5 Carrier System equipped with the FTTH feature will
initially provide four 64 kb voice channels to each DI. Future service
of ferings will support four 64 kb voice channels and several telenmetry
type channels plus the possibility of w deband services on the sane
physi cal fiber via an outboard wavel ength division multiplexer (VWM.
To allow fiber cable to be adm nistered in the assignment records in
the sane manner as copper cables, the records for fiber distribution
cabl es shoul d be set up as pseudo pairs in conplenents of ten channels
per fiber.

As mentioned previously, the distribution cable identification could
be set up to identify the cable as a fiber facility, that is, DF31l1
woul d identify a fiber distribution cable nunbered 311. Wat woul d
normal Iy be considered as pairs 230-239, for exanple, would actually
represent fiber number 23 channels 0-9. Channel 0 (pair 230) would be
reserved for future w deband usage; channels 1,2,3, and 4 (pairs 231-
234) would be used to provide paths for the VF signals. Using this

nmet hod of identification will set up SLC Series 5 Carrier System

FTTH feature in a normal pair gain configuration and will be adm nistered
as it is today [for exanple, four FTTH systens installed and set up as
Pair Gain cable 5: 1-400 with channels 45 and 46 of the first system
(PG 5 pairs 45, 46) connected to fiber 23 channels 1, 2 (DF311 pairs
231, 232) and shown as prinmary facilities for the location being
served] .

Since the single distribution fiber to each DT will serve nmultiple
lines, it will be necessary to nodify other existing assignment
records to reflect this condition. The derived feeder record (DFR)
which is used to record and admi nister the SLC Series 5 Carrier
System channel unit positions at the COTl and RT, will require m nor
nodi fication. The LINE STATUS channel unit entry for the COT wll
remai n the sane, however, the RT entry could be either EFD (dua
channel unit) or EFQ (quad channel unit) as shown on the DFR in Figure
39. The connect-through/dedi cated pl ant assignnent card (CT/ DPAC)
could be nodified by utilizing NFT (fiber through) to show that the
900A-type DT and fi ber have been placed, and FT (in lieu of CT) to
show that the CU, RT optical unit (OU), fiber, DT OU, and voice-
frequency interface (VFlI) have been placed in those |ocations served
by fiber distribution facilities. Refer to Figure 40 for CIT/DPAC
exanpl e | ayouts.

In a nonCOSMOS | oop assignnment center (LAC) the first stop in the
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service order floww |l be at the CT/DPAC production center. The
service order address will be matched to the CT/DPAC address. If the
address is in a fiber distribution area with an NFT avail abl e but no
FT (refer to Figure 40), the service order will be assigned an F2
facility designation indicating the need for a DT QU and a VFI in
position 1 at the custoner location. The service order (SO entry
woul d be simlar to this:

| F2 / CA DF512/ PR211
/ TEA 900A1 DT/ | DT QU | VFI/P1

If a DT QU is present at the custoner |ocation but a VFI is needed for
line 2, the SO entry would be sinmilar to this:

| F2 / CA DF512/ PR241
/ TEA 900A1 DT/ E DT QU | VFI/P2

If a DT QU is present and a VFI is available for the line (FT), the SO
entry would be simlar to this:

| F2 / CA DF512/ PR221
/ TEA 900A1 DT/ E DT QU E VFI/P1

If neither an FT nor a NFT is available at the RT, or no fiber is
shown available at this location, the SO should be routed to the
exchange custoner cable record (ECCR) production position.

If, however, the necessary equi pment and fiber is available, the ECCR
production position will assign the order and advi se the CT/DPAC
position to update it's records. The SO entry would be simlar to
this:

| OE 012 01 19/CUC E ES
I F1 / CA PG5/ PR1/ P1
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/ TEA F 512 LAVAR; PLJ

/PGS SLCS5 05/ CUR E EFD/LT1
| F2 / CA DF512/ PR201/J20
/ TEA 900A1 DT/ | DT QU | VFI/P1

In this exanple the 900A1 DT following /TEA of the F2 facility
i ndicates that the fiber and a 900A1 DT is in place at the customer
| ocati on.

If a channel unit or RT QU is needed at the RT or fiber is not
available to the location, a request should be sent to the OSPE forces
for additional facilities.

The use of the proposed facility identifiers (FID) [EFD for the RT
dual (two lines) channel unit and EFQ for the RT quad (four lines)
channel unit], the proposed fiber distribution cable designations, and
pseudo pair layout will allow the FTTH systemto be assi gned and

adm nistered in the sane manner as exi sting copper facilities with the
foll owi ng exception: all fiber connections and fiber placenents should
be authorized by an engi neering work order
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7. Construction and Installation

7.1 Overview

This chapter provides construction and installation procedures for
equi pnrent, apparatus, and fiber cable | ocated at the renpte term na
(RT) and distant termnal (DT) locations of a SLQR) Series 5 Carrier
System equi pped with the FTTH feature. Acceptance and turnup
procedures for the RT and DT are not contained in this chapter but can
be found in AT&T 363-205-401, SLC Series 5 Carrier System Renpte
Term nal Acceptance and Turnup

Whenever this chapter is revised, the reason(s) for revision will be
listed in this paragraph.

7.2 Remote Terminal Installation

721 Genera

The RT equi pnent associated with the FTTH feature can be installed in
either a CEV, hut, or an 80E cabinet structure. Since all RT

equi pnrent and i nterconnect cabling in an 80E cabi net, except the

I i ghtguide interconnection cables (LICs) and OSP cables, are installed
and connected prior to placing the cabinet, installation and
connection procedures for the 80E cabinet will be limted to the LICs
and OSP cabl es.

722 RT Frame
7221 General
Assumi ng that the RT frane has been installed, this part contains the
procedures necessary to install all of the equipnment in an RT frane
(Figure 3) which includes:
o Series 5 RT dual bank assenblies
0 RT optics power shelf assenbly

0 Optics shelves

o 2A fan units.
7.2.2.2 RT Dual Bank Assembly
72221 General

Equi prent required to install an RT dual bank assenmbly includes:
o Two alignnment pins (provided)

o Eight No. 12-24 mounting screws (provided)
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0 KS-22605, L1 access shelf (optional).

An RT frame can acconmpdate up to two RT dual banks for the FTTH
feature applications. Since both assenblies do not have to be
installed at the sane tinme, the procedures for installing either one
or both assenblies are included.

7.2.2.2.2 Ingtallation of First RT Dual Bank Assembly (L ower)

If only one dual bank assenbly is to be installed, it nmust be |ocated
in the lower position and installed as follows:

1. Install the access shelf in the appropriate position to nount the
| oner dual bank assenmbly (No. 1) and secure it with 4 No. 12-24
SCrews.

2. Locate the structure cables for the | ower dual bank assenbly and
dress themto the front.

3. Dress the cables for the upper dual bank assenbly (if present)
into the duct work since they will not be used at this tine.

4. Place the | ower dual bank assenbly on the access shelf.

5. Free all bank assenbly dangling cables and connectors and secure
t he dual bank assenbly with the 8 No. 12-24 npunting screws.

6. Renove the access shelf.

7.2.2.2.3 Installation of Second RT Dual Bank Assembly (Upper)

Installation of a second dual bank assembly in an RT franme should be
performed as foll ows:

1. Install the access shelf in the appropriate position to nount the
upper dual bank assenmbly (No. 2) and secure it with 4 No. 12-24
SCrews.

2. Locate the structure cables for the upper dual bank assenbly and
dress themto the front.

3. Place the upper dual bank assenmbly on the access shelf.

4. Free all bank assenbly dangling cables and connectors and secure
t he dual bank assenbly with the 8 No. 12-24 npunting screws.

5. Renove the access shelf.

7.2.2.2.4 Installation of Two RT Dual Bank Assemblies

If two dual bank assenblies are to be installed, start at the top
position and install themas follows:
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1. Install the access shelf in the appropriate position to instal
t he upper dual bank assenmbly and secure it with 4 No. 12-24
SCrews.

2. Locate the structure cables for the upper dual bank assenbly and
dress themto the front.

3. Dress the cables for the I ower dual bank assenbly to the rear
i nside the unequal flange duct space. This will ensure |ater
accessibility.

4. Pl ace the upper dual bank assenbly on the access shelf.

5. Free all bank assenbly dangling cables and connectors and secure
t he dual bank assenbly with the 8 No. 12-24 npunting screws.

6. Renove the access shelf.

7. Install the access shelf in the appropriate position to instal
the | ower dual bank assenmbly and secure it with 4 No. 12-24
SCrews.

8. Place the | ower dual bank assenbly on the access shelf.

9. Free all bank assenbly dangling cables and connectors and secure
t he dual bank assenbly with the 8 No. 12-24 npunting screws.

10. Renpve the access shel f.

7.2.2.3 J1C182PB RT Optics Power Shelf Assembly

Al'l equi pnent required to install the RT optics power shelf assenbly
comes furnished with the shelf: two alignnent pins and 4 No. 12-24
mounti ng screws.

NOTE:

The RT optics power shelf assenmbly has several |ong connectorized
cabl es attached to the bottom of the shelf and projecting from each
side. It is suggested that these cables be | oosely coiled and

pl aced into the power shelf assenbly to protect the cables during
nmounting and to facilitate easier handling.

Install the RT optics power shelf assenbly as follows:

1. Refer to Figure 3 and |locate the holes in the RT frame to receive
t he nounting screws.

2. Install the two alignnent pins into the two | ower screw holes in
the frame that align with the nounting holes in the power shelf.

3. Mount the power shelf in the frane while verifying that the

alignment pins are inserted through the |ower nounting holes in
the power shelf.
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4. Secure the top of the power shelf using two No. 12-24 screws in
the two top nounting hol es.

5. Replace the alignnent pins with the two remaining No. 12-24
SCrews.

7.2.2.4 J1C182PA Optics Shelf

Al'l equi prment required to install each optics shelf (Figure 41) conmes
furnished with the shelf and incl udes:

o Two alignnent pins
o Four No. 12-24 nmounting screws
o Backpl ane cover.

Install each optics shelf as foll ows:

1. If the LICs are not being installed on the optics shelf at this
time, install the backplane cover (Figure 42).

2. Refer to Figure 3 and locate the holes in the RT frame to receive
t he nounting screws.

3. Install the two alignment pins into the two upper screw holes in
the frame that align with the nounting holes in the optics shelf.

4. Mount the optics shelf in the frame while verifying that the
alignment pins are inserted through the upper nounting holes in
the optics shelf.

5. Secure the bottom of the optics shelf using two No. 12-24 screws
in the two bottom nmounti ng hol es.

6. Replace the alignnent pins with the two remaining No. 12-24
screws.

7.2.25 2A/2B Fan Unit
The 2A fan unit is used in CEV and hut applications and the 2B fan
unit is used only in 80E cabinet applications. These installation
i nstructions apply to both applications.
Al'l equi prent required to install each fan unit includes:
o Two alignnent pins

o Four No. 12-24 mpunting screws.

Install each fan unit as foll ows:
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1. Refer to Figure 3 and locate the holes in the RT frame to receive
t he nounting screws.

2. Install the two alignnent pins into the two | ower screw holes in
the frame that align with the nounting holes in the fan unit.

3. Mount the fan unit in the frame while verifying that the
alignment pins are inserted through the |ower nounting holes in
the fan unit.

4. Secure the top of the fan unit using two No. 12-24 screws in the
two top mounting holes.

5. Replace the alignnent pins with the two remaining No. 12-24
SCrews.

7.2.2.6 Electrical Connections

After all of the units in the RT frame have been installed, the

el ectrical connections between the RT dual bank assenblies, RT optics
power shelf, optics shelves, and 2A fan units should be made as
follows (refer to Figure 43):

NOTE:

Slack should be left in the cable harness to the optics shelves so
that the shelves can be pulled out, turned over, and fiber junpers
installed wi thout disconnecting the netallic connectors.

1. Interconnect optics shelf No. 1 and No. 2 connectors P101, P102,
P103, and P104 to the | ower dual bank assenbly connectors J101
J102, J103, and J104, respectively.

2. Interconnect optics shelf No. 3 and No. 4 connectors P101, P102,
P103, and P104 to the upper dual bank assenbly connectors J101
J102, J103, and J104, respectively.

3. Make a loop with the frame ground | ead fromthe optics shelf and
connect it to a suitable nounting hole on the frane.

4. Connect optics shelf No. 1 (bottom I|eads P120 and P121 to RT
optics power shelf |eads J120-1 and J121-1, respectively.

5. If bay is equipped with 2 or nore optics shelves, connect |eads
P120 and P121 fromoptics shelf No. 2 to RT optics power shelf
| eads J120-2 and J121-2, respectively.

6. If bay is equipped with 3 or nore optics shelves, connect |eads
P120 and P121 fromoptics shelf No. 3 to RT optics power shelf
| eads J120-3 and J121-3, respectively.

7. If bay is equipped with 4 optics shelves, connect |eads P120 and

P121 fromoptics shelf No. 4 (upper) to RT optics power shelf
| eads J120-4 and J121-4, respectively.

Copyright © 1998 Lucent Technologies - All Rights Reserved - Page 70



363-205-002

10.

11.

12.

13.

14.

15.

16.

Make

Connect RT optics power shelf connectors J108A-1 and J108B-1 to
the | ower dual bank assembly connectors P108A and P108B,
respectively.

Connect RT optics power shelf connectors J108A-2 and J108B-2 to
t he upper dual bank assembly connectors P108A and P108B,
respectively.

Connect RT optics power shelf connectors J114-1 and J114-2 to
the P114 connectors on the 2A fan units No. 1 and No. 2,
respectively.

Connect RT optics power shelf |ead P403A to 2A fan unit No. 2
connector J115-1

Connect RT optics power shelf |ead P403B to 2A fan unit No. 1
connector J115-1

Connect | ower bank assenbly connector P115 to 2A fan unit No. 2
connector J115-2.

If the bay is equipped with 2 RT banks, connect upper bank
assenbly connector P115 to J115 of patch cable.

If the bay is equipped with 2 RT banks, connect patch cable
connector P115 to 2A fan unit No. 2 connector J115-3.

Connect -48V and -48VRTN from the bul k power plant to termnals
-48V1 - -48V3 and -48VRTNL - -48VRTN3, respectively on termna
board TB1 of the RT optics power shelf (refer to SD-7C118-02).

all required external frame connections (digital |ines,

m scel | aneous pair panel, DC test pair, telenetry alarms, and
groundi ng) per Figure 44,

7.2.2.7 Optical Fiber Connections

The

items required to install LICs on the optics shelf include:

KS-23557-L1 access shel f
Screwdri ver

Screw starter

Two No. 12-24 nounting screws

300A ST(R) |ightguide cable connector mcroscope (COMCODE
104055025)

Sci ssors
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KI MI¥ PES(R) w pers (Lint Guard Poly Shield, Stock No. 34155) or
equi val ent

Al cohol (isopropyl reagent)
1/ 4-inch nut driver
Can of conpressed air

Five 1/4-inch cable ties or equival ent.

NOTE:
Bef ore connecting the LICs to the optics shelves, verify that al
metal lic connections have been made.

The following is the procedure for connecting the |ightguide
i nterconnection cables fromthe HDIC to the rear of the optics
shel ves:

1

9.

Verify that the LIC (4 groups of 12 junpers per optics shelf) is
properly stored in the overhead rack slack storage shel ves.

Rermove the last 9 feet of the four 12-fiber LIC group fromthe
overhead rack slack storage shelves and dress it in the cable
t rough.

Tie the LIC group to the frame at approximately 1 foot fromthe
top of the bay using a large cable tie (preferably 1/4-inch tie).

If the LIC cable is enclosed in spiral wap, renove the spira
wrap on the bundles according to Table C. Ignore
Table Cif the cable is enclosed in Expando(R) FR wrap.

Attach the access shelf (KS-23577, L1) below the optics shelf
usi ng the mounting holes i medi ately bel ow the optics shelf
nmounting flange with two No. 12-24 nmounting screws and a Screw
starter. The mounting flanges of the access shelf should be

pl aced under the netallic cabl es.

Renpbve the screws holding the optics shelf to the frane.

Pul | the optics shelf straight forward far enough for it to clear
the adj acent shelves when it is rotated.

Rot ate the optics shelf 90<deg>, resting the front (designation
strip side) of the shelf on the access shelf. In this position
t he backpl ane couplings are clearly visible.

Renpve the backpl ane dust covers in groups of 6.

10. Rempve the dust cap fromeach ST |ightgui de cabl e connector and
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

i nspect the end of the connector with an ST |ightguide cable
connector m croscope or equival ent (one connector at a time). If
any dust particle is visible, clean the connector using Kl MAN PES
W pers or equivalent dipped in alcohol. Blow air on the end of
the ST |ightguide cable connector using a can of conpressed air
held 4 to 6 inches fromthe tip of the fiber then reinspect the
connector with the ST |ightguide cable connector mcroscope.

Attach the fiber to its corresponding coupling (for exanple, POl
to CP1, P10 to CP1l0, etc.).

Repeat the two previous steps for each ST |ightguide cable
connect or.

Rotate the optics shelf forward agai n 90<deg>, resting the top
of the shelf on the access shelf. At this position, the bottom
of the shelf is fully visible exposing the fiber troughs and
fiber retainers A, B, C, and D (Figure 45).

Dress the junmpers around the bend radius limter and place them
in the fiber trough in groups of 6 per trough starting with
j unmper POL1.

NOTE:

Each fiber retainer consists of 2 accessible cavities with
each cavity acconmmodating up to 24 fiber junpers. The
cavities are designated cavity 1 and cavity 2. Cavity 1 is
| ocated closer to the front of the optics shelf.

Place fibers P01 to P23 in cavity 1 of fiber retainers A B, C
and D. Avoid meking any sharp bends.

Place fibers P25 to P47 in cavity 1 of fiber retainers B, C, and
D.

Pl ace fibers P49 to P71 in cavity 2 of fiber retainer C and D
Pl ace fibers P73 to P95 in cavity 2 of fiber retainer D

I nspect all junpers to guarantee that they do not violate the
11/ 2-inch bend radius as shown in Figure 45.

Rotate the optics shelf back 90<deg> resting it on its
designation strip. Munt the backpl ane cover (shipped |oose) by
| oosening the 4 screws on the backplane with a 1/4-inch nut
driver and sliding the backpl ane cover between the screw and the
backpl ane. Tighten the screws.

Rotate the optics shelf 90<deg> back to its upright position

Install the shelf in the frame using the four No. 12-24 screws.
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23. Renove the access shelf and repeat the entire procedure for the
next optics shelf.

24. Upon conpletion of the LIC installation, store the access shelf
in the RT for future use.

25. Dress the netallic cables in the cable trough first, then place
the fiber cables carefully in front of the metallic cables.

7.2.3 High Density Fiber Interconnect (HDIC) Facility
7.23.1 Framelnstallation

The HDIC frane installation begins with the installation of the
ED8C500- 50 G5 network bay franme. The ED8C500-50 frame is installed per
i nstructions provided in ED8C505-50. This equi prent draw ng descri bes
the procedure and hardware needed to bolt the frame to the floor. The
frame should al so be secured to the overhead fram ng superstructure
foll owing standard installation practices. The HDI C frame conponents
are fastened together in the field with hardware in accordance to the
i nstruction sheets supplied with each frane.

7.2.3.2 Outside Plant Cable Placement

The cabling strategy brings nonbuffered OSP cables directly to the
frame thus bypassing an internediate splice. Qutside cables are
reinforced, normally with netallic strength nenbers, which makes them
more rigid and difficult to bend. The netallic strength nmenbers may

al so be exposed to electrical hazards and therefore require groundi ng.

Qutside plant cables are usually routed to the frame via ducts or
conduit. An OSP cable may also be run in an overhead rack. These
cables are dropped into the frame in the open cable duct on the l|eft
side of the frame. Cables are placed into the frame fromthe front.
Cables are fornmed with an S curve so that they exit the duct into the
clanp area in the vicinity of the shelf where they are to be

term nated. Here the cable ends are secured and grounded and fi ber
ends are prepared and passed into the term nation area.

The HDI C frame can accommopdate any AT&T cabl e construction including
ri bbon and Lightpack(R) |ightguide cores in |ightguide express entry
(LXE) or crossply sheaths. The OSP cables can be term nated by direct
term nation of ST lightguide cable connectors or, if factory
connectorized, in ST fanouts.

7.2.3.3 Lightguide Interconnection Cables

Li ght gui de interconnection cables (FS48E-E-35) are used as an

i nterconnection in CEVs, huts, and 80E cabi nets between the optics
shel ves and the HDIC. The LICs used in CEVs and huts are available in
only one length, 35 feet. For m xed copper/FTTH applicati ons and ful
FTTH applications, the 35-foot length will accommpbdate nost of the
bays. The LICs used in 80E cabinet installations are available in 18-
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foot lengths. Each optics shelf requires 48 junpers. There are 4
assenblies | abeled cable A, B, C, and D per group. Each |ightguide
junmper cable assenbly has 12 junpers. Therefore, one group will be
ordered for each optics shelf.

The LICs are jacketed junmpers that are factory term nated with ST

I i ght gui de cabl e connectors and each connector is equipped with a dust
cap that should only be renmpved at the tinme of connection. The junper
cables are equipped with labels that provide address fields for both
the HDI C and optics shelves. Each junper also has a discrete nuneri cal
i dentification on each end. For the initial applications of the FTTH
feature, the fibers will only be identified with odd numeral s (that
is, 1, 3, 5, ...., 93, 95).

The LICs can be installed either at the service center or in the
field. When the cables are installed in a CEV or hut installation, the
cabl es nust be routed and fastened to the overhead cable racks. Wen
cable ties are used for securing the cables, they should only contact
the cable wap to avoid any sharp bends on the fiber junpers. The drop
| engths for each end of the cable nust be adhered to. Sharp bends are
to be avoided and a m ni mum bend radius of 1.5 inches nust be

mai nt ai ned. Two storage racks are provided on overhead cross-aisle
racks for junper cable slack only. The cable ends should be secured to
and remain on the overhead racks until they are required for
connection. At that tinme only one assenmbly (12 junpers) should be
handl ed. This procedure will help in mnimzing errors and danmage to

t he connectors. Additional information concerning |ightguide fiber

i nterconnections in the 24-foot CEV can be found in AT&T 640-250-280.

7.2.3.4 Work Shelf

The existing 26A work shelf is utilized as a work surface for
performng fiber joining and connectorization at the frame. The 26A
shelf will hold connectorization tools when installing connectors on
buffered |ightguide cables.

The 26A work shelf is mounted directly to the network bay frame flange
on the front of the frame. Two 136A brackets are nounted on either
side of the frame and the 26A work shelf is inserted onto these
brackets. The height of the work shelf can be adjusted.

7.2.35 HDIC Installation I nstruction
Installation instructions for the HDIC, including outside plant (OSP)

fiber distribution cable and LIC installation, are available in
AT&T 636-299-115-1 | ocated in Appendi x F.

7.2.3.6 Customer Disconnect

1. At the termination shelf, locate the LIC fiber and coupling
associated with the custoner to be di sconnect ed.

2. Disconnect the ST |ightguide cable connector of the LIC fiber
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fromthe coupling identified previously.

3. Attach a red dust cap to the end of the ST |lightguide cable
connector and over the open end of the coupling.

4. Unlatch storage shelf door on the bottom of the nounting
apparatus by pulling out on the plastic fastener plunger. Open
t he door and coil and store the renmoved LIC fiber in the shelf.

5. Close the storage shelf door and secure by pressing on the
fastener plunger.

6. Dress the slack fiber in the vertical trough
7.3 Distant Terminal Installation
7.3.1 General

The procedures for installing a distant term nal (DT) in each of the
three followi ng environments is presented in this section

o Individually nmounted on the wall of a single or 2-family living
unit

o Inamltifamly building cluster arrangenent

o0 In a pedestal DT closure.
Since the installation of an individually nmounted DT and a DT nounted
in a cluster arrangenment in an MFB are simlar, both types of

installations will be covered in one set of procedures.

The procedures for supplying power (AC or DC) to the DT in these
environnents are al so presented here.

The following items nmust be installed at the DT |ocation
0 AC power outlet (single or cluster mounted 900A1 DTs only)

o DC backpowering arrangenent (pedestal nounted 900A2 or 900A3 DTs
only)

0 900Al1, 900A2, or 900A3 DT cl osure(s)
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o0 Network interface unit

0 ED-1T283-30 pedestal DT closure (required for rempotely | ocated
cluster nounted DTs).

In addition to the itens just nmentioned, the follow ng m scell aneous
items are required in order to performthis installation:

o Special key (allen-type) (COMCODE 840841324) - for |ocking and
unl ocki ng door on DT cl osure

0 216C tool - for |ocking and unl ocking cover on pedestal closure

o AT8762D i npact tool (COMCODE 402024723) - for seating D station
wre

o AT8762D 88 bl ade (COMCODE 402024699) - for use with inpact too

o 1032B tool kit (COMCODE 103808416) - installation tool for ST
I i ght gui de cabl e connectors

o D 181338 kit of parts (COMCODE 104219761) - consumnables for
installing ST |ightguide cable connectors

o ST lightguide cable connectors

o0 Hl connector (COMCODE 403370075) - use only with dielect type
i ght gui de cabl e

o No. 10 ground wire and cl anp
o D station wire
o Gound rod (if required).

The DT consists of a nmetal 900-type DT closure, three circuit boards,
and a battery pack which are shipped unassenbled and are field
assenbl ed by the tel ephone conpany craft personnel. Installation of
the batteries and the three circuit boards in the closure is not
covered in this manual but can be found in AT&T 363-205-401

7.3.2 Individual or MFB Cluster DT Installation on Living Unit Wall
7321 General

The 900A1 DT closure is normally installed at the living unit when the
fiber drop is placed to the living unit, thus providing a place to
store the drop until service is requested.

The DT closure is fastened to the living unit wall with four No. 12 x
1-1/2 round head wood screws (provided) and nmust be within 6 inches

and to the left of the AC power box. The DT closure and the power box
shoul d be nmounted 4-1/2 to 5 feet above final ground level. The NIU
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may be placed to the top, left, or right of the other two boxes. Wth
t he placenent restrictions of the DT closure and the power box in

m nd, these three boxes should be arranged to arrive at the nost

aest heti c appearance (see Figure 46).

The installation of the DT closure assunes that the AC power box has
been nounted on the wall of the living unit, inspected, and approved.
The DT cl osure should not be installed until the AC power box is
present.

The DT cl osure weighs 32 pounds fully | oaded and must be nmounted on a
sturdy surface such as wood or brick. If other building construction
practices are used that will not provide adequate support for the
closure (for exanple, stucco covered rigid foam, special arrangenents
must be made with the building contractor for nounting the closure.

The fiber drop, copper wiring to the NIU, and the power cord enter and
exit the closure through three holes in the bottom of the closure. The
fiber drop plus a ground wire pass through the center hole, the copper
wiring to the NIU passes through the left hole, and the power cord
passes through the right hole as viewed fromthe front.

The copper shield of the fiber drop is grounded to the DT cl osure
which is grounded per normal station groundi ng procedures.

The fiber drop cable at the DT is termnated in an ST |ightguide cable
connector and the excess buffered fiber is wound around an ova

storage area on the back wall of the closure. The fiber drop cable is
avail able as a pretermnated cable with the ST |ightguide cable
connector factory attached or as a non-pretermni nated cable where the
ST |ightgui de cable connector is installed by the craft normally
responsi ble for fiber term nations.

The battery pack, optical unit, power converter unit, and channel unit
are installed in the DT closure when service is requested. The 4-pair
drop cable fromthe NIU is also term nated on either a 108 bl ock
(insul ati on displacenment) or 76-type binding posts |ocated on the
inside left wall of the closure.

Upon conpl etion of the DT installation, the AC power box and the DT
cl osure shoul d be secured from unauthorized entry.

7.3.2.2 AC Power Outlet

Primary power for the 900A1 DT is customer supplied 120 VAC power.

The AC power nust be made available on the wall of the living unit. If
the AC power is supplied to a DT nounted on the exterior wall of a
living unit, Appendix E [REF. 9.4] contains detailed

speci fications necessary for an electrician to mount and provide

power to a single 15/20-anmp receptacle, connected to a single

circuit breaker, in a weatherproof box. Prior to nmaking arrangenments
for AC power installation, an issue concerning |ocal interpretation of
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el ectrical codes must be addressed.

This issue concerns the use of a ground fault circuit interrupter
(GFCl) with the AC power outlet. The use of a GFClI on the outl et
shoul d be avoided, if local electrical codes permt, due to the fact
that the reliability of any equi pnent plugged into a GFCl equi pped
outlet could be greatly reduced. The National Electrical Code requires
a GFCl for all 15/20-anp outlets installed on an exterior wall of a
private residence, in bathroonms, and in garages. There is an exception
that permits the installation of a standard outlet without a G-Cl if
the installed outlet is not readily accessible. Another exception
covers an outlet on an exterior wall of a residence if there is not
direct grade level access to the outlet. Readily accessible and direct
grade | evel access are highly subject to interpretation by |oca

el ectrical code inspectors.

The intent of the exceptions to the requirenment for a G-Cl appears to
be that if the outlet is not readily accessible, then a GFCl is not
required. Placing the outlet in a LOCKED netal weatherproof box
satisfies this requirenent for accessibility. After installation of
ACwiring is complete, the AC outlet enclosure will be secured as
dictated by |ocal codes.

NOTE:
AT&T strongly suggests checking with the | ocal electrical inspector
prior to installation negotiations with an electrician

There are various nethods of providing AC power to the DIs in a
cluster arrangenent. One nethod involves dedicating one AC circuit to
each DT in the cluster. This nmethod of powering is simlar to the

nmet hod of powering an individual DT described previously. In contrast
to the powering arrangenment described previously, if the DT cluster
arrangenent is located in a closet or equipnent roomof the living
unit, the AC outlet providing power to the DT does not have to be
installed in a weat herproof box. Another method of powering involves
dedi cating one AC circuit to nore than one DI. Wth this method of
powering, the physical arrangenent and 3-foot power cord | ength of the
DTs nust be taken into consideration if the DIs are to be served by
only one outlet box or strip with multiple outlets. Wth the AC power
cord on the DT being 3 feet long, the DIs nust be installed so that
the power cords fromall of the DTs can be inserted into the AC
outlets in the outlet box or strinp.

One inmportant itemthat nust be taken into consideration when choosing
the nethod of powering involves the nunber of DIs that will be
affected during the |oss of power to a single AC outlet. In the first
met hod of powering only one DT will be affected, whereas, in the

| atter powering nmethod the number of DTs affected is equivalent to the
nunmber of DTs being served by that particular circuit. Regardless of
t he powering nmethod chosen, the use of a GFCl on the outlet(s) should
be avoided if local electrical codes permt.

7.3.2.3 Typical DT Installation
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Mount the 900A1 DT cl osure box (Figure 46) on the side of the
structure using the follow ng procedure:

1. Using the tenplate supplied with the DT closure and the follow ng
i nformation, hold the tenplate at the correct nounting and | eve
position, locate, and drill four holes in

the wall of the structure to receive the nounting screws:

0o The DT closure box is attached to the side of the structure
usi ng the nmounting tabs |ocated at the top and bottom of the
cl osure.

o For individually nounted DTs, the closure should be nmounted
approximately 6 inches to the left of the power outlet box.

o For individually nounted DTs, the bottom of the closure
shoul d al so be | ocated at approxi mately the sanme hei ght as
t he bottom of the power outlet box so that the power cord
can be connected between the two boxes easily.

NOTE:

Four washers are provided with the closure to shimout the
bottom of the closure so that the door sw ngs open 180<deg>
and mai ntai ns that position.

2. Use two finishing nails in the two holes of the top nounting tab
as guide pins to help hold the DT closure in place as the screws
are installed. Insert the four screws, provided with the closure,
t hrough the holes in the nmounting tabs and attach the closure to
the wall of the structure.

3. The SLU35 connector that is located in the bottom of the box
directly above the mddle hole(s) is used to attach the ground
wire to the box. Loosen the screw on the SLU35 connector unti
the clanmp is opened far enough to receive the ground wire. If the
DT closure is equipped with two grommeted holes in the mddl e of
the bottom of the box, insert a 10-gauge ground wire through the
smal l er hole and into the SLU35 connector. Otherw se, insert a
10- gauge ground wire through the mddle grommeted hole in the
bottom of the box and into the SLU35 connector. Tighten the screw
on the SLU35 connector to secure the ground wire. Route and
termnate the wire to an appropriate ground connection per
| ocal |y approved practice.

7.3.2.4 Power Cord Installation

AC power is supplied to the 900A1 DT through a 3-foot |ong factory-
provi ded power cord. The power cord will be 18/ 2 with ground, wll
have a nol ded plug at one end, and will be sleeved by a liquid-tight
el ectrical conduit.
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For individually nmounted DTs, the nolded plug and conduit will fit

t hrough the | arge knockout in the bottom of the HOFFMAN AC outl et

box. The hardware needed for the craft to secure the conduit to the
AC outlet box will come preinstalled on the DT power cord. After
verifying that the AC power switch in the DT is in the OFF position
the tel ephone conpany craft personnel will plug the DT power cord into
the AC power outlet (Figure 47) in the AC outl et box.

Installation of an individually munted DT AC power cord should be
performed according to the follow ng procedure:

NOTE:

Rermoval of the knockout and installation of a tenmporary plug in the
AC outl et box may have been perfornmed previously by the electrician
when the AC outlet was installed.

1. If present, renopve the knockout or tenporary plug fromthe bottom
of the AC outl et box.

2. Renopve the first locknut fromthe AC power cord and insert the
cord through the hole in the bottomof the AC outlet box.

3. Reinstall the |Iocknut over the AC plug and secure the power cord
to the box.

4. Secure the AC outlet box cover to the box per |ocal practice
(padl ock, etc.).

5. Attach the conduit containing the AC power cord to the structure
wal | using netallic cable clanps.

For AC power cord installation in a cluster DT installation, sinply
remove the two [ ocknuts and the reducer fromthe end of the power cord
and insert the power cord plug into an AC outl et.

7.3.3 Installation in Pedestal DT Closure
7.3.3.1 General

Installation instructions for the pedestal DT closure, including the
procedure for converting a two DT pedestal closure to a three DT
pedestal closure, are available in AT&T 631-604-220-1. This section
describes the procedures for installing an AC or DC power box

encl osure and either 900A1 or 900A2 and 900A3 DTs in a pedesta
closure. For installation of DC powered pedestal closures, this
section also contains the installation and connecti on procedures for
the DC backpower power source and DC power box encl osure |ocated at
the Iiving unit and pedestal DT closure, respectively.

7.3.3.2 900A1DT (AC power) Installation
7.3.3.21 Genera
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The foll owi ng procedures should be used to install a 900A1 DT and the
AC power box enclosure in a pedestal closure. The procedure for
installing the AC power box enclosure is only required when the

ED- 1T7283-30 pedestal closure is ordered w thout Goup 21

7.3.3.2.2 AC Power Box Enclosure | nstallation

The foll owi ng procedure should be used to install the AC power box
enclosure in a pedestal closure that is to house 900A1 DTs. The
procedure for wiring the AC power box to the AC power source is
contai ned in AT&T 631-604-220-1

1. Ootain an AC power box enclosure (ED-1T283-30, (&1).
2. Use the 216C tool to unlock the pedestal closure cover
3. Open the pedestal cover

4. Attach the AC power box enclosure to the pedestal framework in
the area directly bel ow the protector bl ocks.

7.3.3.2.3 DT Installation

The foll owi ng procedure should be foll owed when installing a 900A1 DT
in an AC powered pedestal closure:

1. Renove the four nuts fromthe studs located in the DTl nmounting
posi tion.

2. Place a 900A1 DT closure on the studs and secure with the nuts.

3. Route the DT AC power cord to the AC power box in the pedesta
and insert the power cord plug into the outlet |abeled DT1.

4. Locate the SLU35 connector in the bottom of the DT cl osure above
the m ddl e hole.

5. Loosen the screw on the SLU35 connector until the clanp is opened
far enough to receive the ground wre.

6. Insert a #10 gauge ground wire through the nmiddle groneted hol e
in the bottomof the closure and into the SLU35 connect or
Tighten the screw on the connector to secure the ground wre.

7. Route the ground wire to the base of the pedestal and attach it
to the ground bar.

8. Repeat the procedure for the second and third DT, as required,
usi ng mounting positions and AC outlets DT2 and DT3,
respectively.

7.3.3.3 900A2 and 900A3 DT (DC Power) Installation
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Along with the procedures for installing a DT in a pedestal, this part
al so contains the procedures for installing and connecting the
conmponents that conprise the DC backpowering system The DC
backpoweri ng system provi des powering for the DTs mounted in the
pedest al

A typical list of the procedures that nust be perforned to
successfully install and provide DC power to a 900A2 or 900A3 DT in a
pedestal is given bel ow

o Install and connect power interface circuit pack and chassis
assenbly in DC power box encl osure

o |Install 900A2 or 900A3 DT(s) in pedestal closure

o Install and connect DC backpowering power source and encl osure on
living unit wall.

o Verify that DC backpowering systemis operating properly.

7.3.3.4 DC Power Box Enclosure Installation
The foll owi ng procedure should be used to install and connect the DC
power box enclosure and the power interface circuit pack in a pedesta
closure that is to house 900A2 or 900A3 DTs. The procedure for
installing the DC power box enclosure is only required when the
ED- 1T283- 30 pedestal closure is ordered without G oup 22.
1. Obtain the following itens:
o DC power box enclosure (ED 1T283-30, &22), if required

o Power interface circuit pack and chassis assenmbly ( COMCODE
846530293)

o0 1 - 4 dual protection circuit mdul es (COMCODE 846530319),
as required.

2. Use the 216C tool to unlock the pedestal closure cover
3. Open the pedestal cover

4. Attach the DC power box enclosure to the pedestal framework in
the area directly bel ow the protector bl ocks.

5. Insert the power interface circuit pack and chassis assenbly into
the track in the DC power box encl osure.

6. Use the fastener |ocated near the bottomof the track to secure
the power interface circuit pack and chassis assenmbly in the
track and attach the green dangler wire to the pedestal ground
bar .
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Connect the netallic drop power cables fromeach living unit
power source to the 10-pair term nal block in the DC power box
encl osure. Beginning with the top pair of termnals (nunber 1),
make connections in nunerical order, wthout skipping any

term nals, using the connection schenme in Table D. Organize the
cables using the cable clip | ocated on the | ower term nal

Insert the 16-pin connector on the 10-pair term nal block cable
into connector P1 on the side of the power interface circuit
pack.

Refer to Table E and insert dual protection circuit nmodules into
t he PROTECTI ON MODULE connectors on the side of the power
interface circuit pack. Insert only the nunber of npdul es needed
to protect the lines present on the 10-pair termnal strip and
insert the nodules with the conponents facing upward.

7.3.3.5 DT Installation

The foll ow ng procedure should be followed when installing a 900A2 or
900A3 DT in a DC powered pedestal DT closure:

1

Rermove the four nuts fromthe studs |located in the DT1 nounting
posi tion.

Pl ace a 900A2 or 900A3 DT closure on the studs and secure with
t he nuts.

Route the DT power cord to the DC power box enclosure.

Insert the power cord plug through the appropriate hole in the
bottom of the DC power box enclosure and into the DTl connector
on the side of the power interface circuit pack

Locate the SLU35 connector in the bottom of the DT closure above
the m ddl e hole.

Loosen the screw on the SLU35 connector until the clanp is opened
far enough to receive the ground wre.

Insert a #10 gauge ground wire through the m ddle grometed hol e
in the bottomof the closure and into the SLU35 connector
Tighted the screw on the connector to secure the ground wre.

Route the ground wire to the base of the pedestal and attach it
to the ground bar.

Repeat the procedure for the second and third DT, as required,
usi ng nmounting positions and power interface circuit pack
connectors DT2 and DT3, respectively.

7.3.3.6 DC Backpowering Power Source I nstallation
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This section contains the procedures for installing the various DC
backpoweri ng power source encl osures shown in Figure 28. To

find the procedure that pertains to a particular type of enclosure,
| ocate the type of enclosure and option nunber from Figure 28

and then | ocate the procedure with the correspondi ng option nunber.

OPTION 1
The installation of this enclosure involves preparation and
nmounting of the enclosure, the installation of an AC outl et
by an electrician, and then the installation of the power
source. The encl osure should be installed approxi mately
4-1/2 to 5 feet above final ground | evel

Performthe installation according to the follow ng
procedure:

(1) Cbtain the followi ng itens:

o 6 inch high by 8 inch wide by 4-3/8 inch deep
UL Listed, oiltight, dust free, fiberglass
out door encl osure. Avail able from Robroy
I ndustries, Belding, M as part nunber J806HPL

o ST-1 Myers or Thomas & Betts 370 hub

0 4 inch long by 2-1/8 inch wide surface mount AC
utility box

o Single position 120 VAC outl et
o Single position outlet coverplate

0 -48 VDC entrance grommet (COMCODE 803764208 or
AT&T part nunber WP 92128, L3)

0 Right and | eft DC backpoweri ng power source
nounting brackets (COMCODEs 846513893 and
846513885, respectively, or AT&T part numnber
WP 92128, L3 includes both brackets)

o DC backpowering power source (COMCODE 406177006
or AT&T part number WP 92128, L1).

(2) Refer to Figure 48 and |l ocate and drill a 0.687
(11/16) inch diameter hole in the bottom of the
encl osure.

(3) Make or obtain a tenplate with the dinmensions given in
Figure 49. Position the tenplate on the rear
surface of the enclosure so that the four mounting
holes in the enclosure are aligned with the tenplate
nounting holes. Locate and drill a 7/8-inch dianeter
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(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

hole in the rear of the encl osure.

Rermove the tenplate fromthe enclosure and assenble a
Myers ST-1 or Thomas & Betts 370 hub over the hole so
that the hub protrudes outward fromthe rear surface.

Select a location on the living unit wall, near the
drop cable conduit, to nmount the encl osure.

Drill a 1-1/2 inch diameter hole (mninmun) in the
living unit to accommpdate the hexagonal shaped nut on
the hub. This hole will act as an AC power |ine
access port.

Position the enclosure over the hole in the living
unit with the enclosure hub inside the hole and the
enclosure fitting flush against the wall.

Usi ng the enclosure mounting tabs as a guide, |ocate
and drill four holes in the living unit wall to
recei ve the nmounting screws.

Insert the nounting screws into the enclosure nounting
tabs, located at the top and bottom of the enclosure,
and secure the enclosure to the wall.

Arrange with electrician to have AC power line, 4
inch by 2-1/8 inch surface mount utility box, single
position 120 VAC outlet, and single position outlet
coverplate installed inside the DC backpowering power
source encl osure.

Insert the -48 VDC split entrance gronmet into the
metallic drop access hole |located in the bottom of
t he encl osure.

Attach the right and | eft mounting brackets inside
the DC backpowering power source enclosure.

Install a DC backpowering power source into the
encl osure and secure it to the nmounting brackets
using three No. 8-32 machi ne screws.

Feed the metallic drop cable through the split
entrance gromret in the bottom of the enclosure.

If required, attach a bond assenbly to the netallic
shield on the drop cable and attach the spade

term nal on the bond assenbly wire to the screw of
the AC outlet cover.

Connect the nmetallic drop cable wires to the
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term nals on the power source per Table D

NOTE:

The power source AC power cord plug should not be
inserted into the 120 VAC outlet until the
metallic drop cable has been connected to the
10-pair termnal block in the pedestal DT closure.

(17) Insert the power source AC power cord plug into the
120 VAC outlet in the DC power source encl osure.

(18) Close the door to the enclosure and secure per |oca
practice.

OPTI ON 2
The installation of this enclosure involves preparing and
mounting the enclosure, installing the power source, and
installing the power source power cord. The enclosure shoul d
be installed approximately 4-1/2 to 5 feet above fina
ground level. An AC outlet box equipped with a 120 VAC
outlet nust also be nounted on the wall of the living unit
approxi mately 6 inches fromthe backpowering power source.
The AC outl et should be installed using the same procedures
described previously in the section entitled AC Power
Qutlet. Performthe installation according to the
foll owi ng procedure:

(1) ntain a DC backpowering power source (COMCODE
406177014 or AT&T part nunmber WP 92128, L2).

(2) Arrange with electrician to have AC power |ine,
Hof f man A- 6R44 3R enclosure, 4 inch by 2-1/8 inch
surface mount utility box, single position 120 VAC
outlet, and single position outlet coverplate
installed according to the instructions in Appendix E
[ REF. 9.4].

(3) Select a location on the living unit wall, near the
drop cable conduit, to nmount the enclosure.

(4) Using the enclosure mounting tabs as a guide, |ocate
and drill four holes in the living unit wall to receive
t he nounting screws.

(5) Insert the nounting screws into the enclosure nmounting
tabs, located at the top and bottom of the enclosure,
and secure the enclosure to the wall.

(6) Feed the netallic drop cable through the split
entrance gromret in the bottom of the enclosure.

(7) If required, attach a bond assenbly to the netallic
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(8)

(9)

(10)

(11)

(12)

(13)
(14)

(15)

OPTI ON 3

shield on the drop cable and attach the spade terni na
on the bond assenbly wire to the screw of the conduit
groundi ng bracket.

Connect the netallic drop cable wires to the termnals
on the power source per Table D

NOTE:

Renoval of the knockout and installation of
tenporary plug in the AC outlet box may have been
performed previously by the electrician when the AC
outl et was install ed.

If present, rempve the knockout or temporary plug from
the bottom of the AC outl et box.

Renpbve the first |ocknut fromthe AC power cord and
insert the cord through the hole in the bottom of the
AC outl et box.

Rei nstall the | ocknut over the AC plug and secure the
power cord to the box.

Attach the conduit containing the AC power cord to
the structure wall using netallic cable clanps.

NOTE:

The power source AC power cord plug should not be
inserted into the 120 VAC outlet until the
metallic drop cable has been connected to the 10-
pair term nal block in the pedestal DT closure.

Insert the power cord plug into the 120 VAC outl et.
Cl ose the door to both encl osures.

Secure the AC outlet box cover to the box per |oca
practice (padl ock, etc.).

The installation of this enclosure involves preparing and

nmount i

ng the enclosure and installing the power source. The

encl osure should be installed approximtely 4-1/2 to 5 feet

above

final ground level. Performthe installation according

to the foll ow ng procedure:

(1)

Qotain the follow ng itens:

o Ekstrom enclosure with power ring adapter. The
encl osure nmeasures 6 inches high by 6 inches wide
by 4 inches deep and is equi pped with an AC power
outlet and a breaker sw tch.
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(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

OPTI ON 4

o DC backpowering power source (COMCODE 406177006
or AT&T part nunmber WP 92128, L1)

Arrange with an electrician to have the neter pan
installed on the wall of the living unit before the
power ring is installed.

Feed the nmetallic drop cable through the split
entrance gromret in the bottom of the enclosure.

If required, attach a bond assenbly to the netallic
shield on the drop cable and attach the spade terni na
on the bond assenbly wire to the ground stud provided.

Install a DC backpowering power source into the
encl osure and secure it to the mounting brackets using
three No. 8-32 nuts (supplied).

Connect the netallic drop cable wires to the termnals
on the power source per Table D

Verify that the circuit breaker in the enclosure is in
the OFF position.

NOTE:

The circuit breaker in the enclosure should not be
pl aced in the ON position until the netallic drop
cabl e has been connected to the 10-pair term na

bl ock in the pedestal DT closure.

Insert the power cord plug into the 120 VAC outl et and
operate the circuit breaker to the ON position.

Cl ose the door to the enclosure and secure per |oca
practice.

The installation of this enclosure involves preparing and
mounting the enclosure and installing the power source. The
encl osure should be installed approximtely 4-1/2 to 5 feet
above final ground level. Performthe installation according
to the follow ng procedure:

(1)

Qotain the follow ng itens:
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(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

o Ekstrom 1000- SP2484 or 1000- SP2493 encl osure.
The encl osure neasures 6 inches high by 4 inches
wi de by 4 inches deep and is equi pped with an AC
power outlet, a breaker switch, and ST-1 Mers
hub.

o DC backpowering power source (COMCODE 406177006
or AT&T part nunmber WP 92128, L1)

Select a location on the living unit wall, near the
drop cable conduit, to nmount the encl osure.

Drill a 1-1/2 inch dianmeter hole (mninmun) in the
living unit to accommpdate the hexagonal shaped nut on
the hub. This hole will act as an AC power |ine
access port.

Position the enclosure over the hole in the living
unit with the enclosure hub inside the hole and the
enclosure fitting flush against the wall.

Usi ng the enclosure nmounting tabs as a guide, |ocate
and drill four holes in the living unit wall to
receive the nmounting screws.

Insert the nounting screws into the enclosure nounting
tabs, located at the top and bottom of the enclosure,
and secure the enclosure to the wall.

Arrange with electrician to have AC power |ine cabled
to 120 VAC outlet in enclosure.

Feed the nmetallic drop cable through the split
entrance gromret in the bottom of the enclosure.

If required, attach a bond assenbly to the netallic
shield on the drop cable and attach the spade terni na
on the bond assenbly wire to the ground stud provided.

Install a DC backpowering power source into the
encl osure and secure it to the nmounting brackets
using three No. 8-32 nuts (supplied).

Connect the netallic drop cable wires to the
term nals on the power source per Table D

Verify that the circuit breaker in the enclosure is
in the OFF position.

NOTE:
The circuit breaker in the enclosure should not be
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pl aced in the ON position until the netallic drop
cabl e has been connected to the 10-pair term nal
bl ock in the pedestal DT closure.

(13) Insert the power cord plug into the 120 VAC outl et
and operate the circuit breaker to the ON position.

(14) Close the door to the enclosure and secure per | ocal
practice.

7.3.3.7 Verify Operation of DC Backpowering System

The foll owi ng procedure should be used to verify that the proper DC
voltage is available to the DT(s) located in the pedestal.

1. Use a VOM (volt-ohmmilliameter) to verify that -28 to -63 VDC
is present at the screw terminals on the DC backpowering power
source.

2. Close the door to the DC backpowering power source enclosure and
secure per |ocal procedures.

3. At the pedestal DC power box enclosure, verify that -28 to -63
VDC is present at the appropriate termnals on the 10-pair
term nal block (TB1).

4. Install the DC power box enclosure cover over the enclosure and
secure it with a screw

5. Operate the DT power switch to ON and verify that the LED
adj acent to the switch is |ighted.

7.34 Buried Service Lightguide Installation
7341 Genera

Buried service |ightguide cable is available in either a pretermn nated
or non-pretermnated form The preterm nated cable is available in
specified lengths and is factory termnated with an ST |ightguide

cabl e connector and a T&B nounting fitting. The non-preterm nated
cable is cut to the desired Iength and termnated with an ST

I i ght gui de cabl e connector after the cable is buried and installed in
the DT closure. The procedures for installing both types of buried
service |ightguide cable are presented in this section.

7.3.4.2 Non-preterminated Buried Service Lightguide Cable

Install non-preterm nated buried service |lightguide cable in the DT
closure as foll ows:

1. Renove the C service wire clanp tenporarily.

2. Insert the buried service |lightguide cable (drop) through the
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m ddl e grommeted hole in the bottomof the closure. If the
closure is equipped with two gronetted holes in the mddle of the
bottom of the box, insert the cable through the |arger hole.

3. Pull out all slack in the drop cable and cut it to a length of 4
feet fromthe bottom of the box.

4. Strip the outer sheath and netal shield, if present, fromthe end
of the drop cable to within 1/2 inch fromthe point where the C
service wire clanp was | ocat ed.

NOTE:

It is inmportant that the follow ng step be performed properly
to prevent electromagnetic currents from bei ng conducted over
t he drop.

5. Strip the inner core tube to 6 inches above the netal shield.
6. Clean the gel fromthe buffered fibers.

NOTE:
If dielectric Iightguide cable is used, replace the C service
wire clanp with an Hl connector in the follow ng step.

7. Reinstall the C service wire clanp on the netal shield of the
cable and install the clanp and cable assenbly into the ground
bracket and tighten securely.

8. Insert the fiber behind the fiber protector bracket and tape over
the opening to protect the fiber fromcom ng out from behind the
fi ber protector bracket.

9. Install an ST |lightguide cable connector on the end of the blue
col or coded fiber per the instruction sheets contained in the
1032B tool Kkit.

7.34.3 Preterminated Buried Service Lightguide Cable

Install preterm nated buried service |lightguide cable in the DT
closure as foll ows:

NOTE:

The |ightguide cable entrance hole in early version DT closures is
not | arge enough to accommdate the cable connector on the
preterm nated cable. When an early version DT closure is
encountered, the connector on the cable should be | oosened, noved
down the cable into the trench, and buried. The procedure for
installing non-preterm nated cable should then be used to instal
the Iightguide cable. Refer to the grommets shown in Figure 50 to
determine if the DT closure being installed will accept the
preterm nated cabl e.
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1. Renove the shipping protection fromthe end of the preterni nated
cable by carefully unscrewing the flexible tubing fromthe cable
connector (Figure 51).

2. Renove the plastic support strap, vinyl tape, and clear plastic
tube fromthe fibers

3. Expose the cable shield for grounding in the C service wire clanp
by renoving a 1-inch I ong section of heat shrink tubing and outer
cabl e sheath from around the cabl e.

4. Disassenble and separate the two pieces of the cable connector
and renmove the | ocknut fromthe doubl e-ended threaded coll ar

5. Insert the lightguide fibers, along with the |arge doubl e-ended
t hreaded col l ar portion of the connector, through the cable
entrance hole in the closure. Position the collar in the center
of the hole and secure it to the closure using the 1/2-inch
| ocknut (Figure 52).

6. Pull the Iightguide cable through the threaded collar portion of
the connector and install the C service wire clanp on the netal
shield. Install the clanp and cable into the ground bracket and
tighten securely.

7. Attach the |ower portion of the cable connector to the bottom of
the threaded collar and tighten securely.

7.3.5 Connect Lightguide Fiber to DT Backplane

Connect the ST(R) |ightguide cable connector on the fiber to the DT
backpl ane as fol | ows:

1. Wap the fiber(s) countercl ockwi se inside the storage area.

2. Inspect the end of the ST lightguide cable connector with an ST
I i ght gui de cabl e connector microscope or equivalent. If any dust
particle is visible, clean the connector using Kl MA PES(R)
wi pers (Lint Guard Poly Shield, Stock No. 34155) or equival ent dipped
in isopropyl reagent alcohol. Blow air on the end of the ST
I i ght gui de cabl e connector using a can of conpressed air held 4
to 6 inches fromthe tip of the fiber then reinspect the
connector with the ST |ightguide cable connector mcroscope.

3. Plug the fiber into the ST Iightguide cable connector coupling on
t he DT backpl ane.

7.3.6 Station Wirelnstallation

The DT provides connection for up to 4 VF lines. These |lines are
connected to either a color coded 108 connector block (insulation

di spl acenent) or a 76-type binding post connector block |located in the
back [ eft corner of the DT. The 108 connector bl ock, located in the
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900A1 and 900A3 DTs, is equipped with 2 caps which nay be used to seat
the station wire in the connector terninal

Install the station wire in DIs (900A1 and 900A3) equi pped with a 108
connector bl ock as follows:

1

Insert either one or two D station wires through the gronmeted
hole in the bottomleft corner of the closure.

Strip the outer sheath fromthe station wire

Using the D inpact tool, insert each station wire into the conb
of the 108 connector block according to the col or code.

Install the caps over the termi nals containing the station wres
and press on themfirmy to seat the caps.

If the DT is located in a pedestal DT closure, route and attach
the station wire to the protector block in the pedestal
otherwi se, secure the station wire to the structure wall while
routing it to the network interface unit.

If the DT circuit packs and batteries are not to be installed and
connected at this tine, secure the door of the closure.

Install the station wire in DIs (900A2) equi pped with a bindi ng post
connector bl ock as follows:

1

Insert either one or two D station wires through the gronmeted
hole in the bottomleft corner of the closure.

Strip the outer sheath fromthe station wire
Strip the insulation fromthe end of each station wre.

Loosen the nuts on each binding post termnal to receive the
station wre.

Wap the end of each station wire around the appropriate binding
post termi nal and tighten the binding post nut securely.

If the DT is located in a pedestal closure, route and attach the
station wire to the protector block in the pedestal; otherw se,
secure the station wire to the structure wall while routing it to
the network interface unit.

If the DT circuit packs and batteries are not to be installed and
connected at this tine, secure the door of the closure.

7.4 Distribution Fiber
741 General
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The typical sequence of steps for installation and testing of the
outside plant |ightguide fiber cable are:

1. Cabl e placenent

2. Fiber splicing

3. Connectorization

4. Conpletion testing.

Recommendati ons and gui delines to be used when perform ng these
installation and testing procedures are summarized in this section

7.4.2 CablePlacement

Li ght gui de cabl e shoul d be placed in accordance with the procedures
recomended in the follow ng AT&T Practices:

0 AT&T 629-200-206 (Buried - Placing)

0 AT&T 629-200-215 (Buried - Pl ow ng)

0 AT&T 629-240-001 (Pl owi ng CGuidelines)

0 AT&T 628-200-216 (Underground - Pl acing)

0 AT&T 627-320-011 (Aerial - Placing).
Li ght gui de cabl e pl acenent should be nonitored by on-site inspectors
who are famliar with cable tension |oad ratings and m ni mum bend
radi us requirenments. The cabl es received for placement have undergone

extensive factory testing to insure quality. If the cables are placed
properly, no testing is necessary to insure cable integrity.

7.4.3 Fiber Splicing
The passive rotary nmechani cal splice and the single-npde array splice
are recomended for joining lightguide fibers for distribution area
applications.
The array splice requires verification using the OTDR (optical tine
domain reflectometer) in order to nmeet the maxi mum i ndi vi dual and
maxi mum aver age splice losses |isted bel ow

0 As nmeasured with a KS-22732 or Tektronix OF-150:

Maxi mum i ndi vi dual splice loss = 2.0 dB

Maxi mum average per array splice = 1.0 dB
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0 As neasured with an ANDO AQL720/ AQL723, AQL720B/ AQL723C, AQr1l10,
or ANRI TSU MM8SA/ MH925A, MAB10A-C, or equival ent single node
OTDR:

Maxi mum i ndi vi dual splice loss = 1.8 dB
Maxi mum average per array = 0.8 dB.

The array splice should be made in accordance with AT&T 640-252-177
and 640-252-125, respectively.

The rotary splice can be passively aligned using the alignnent tabs on
the mated gl ass plugs and a 1011B alignnent tool, or it can be
actively aligned using a light source and a 935A LSAM (Il ocal splice

al i gnnent and neasurement) unit. The splice should be made in
accordance with AT&T 640-252-176. If the splice is actively aligned,
no further testing is required for splice verification. If it is
passively aligned, then the splice can be verified by any of the
fol |l owi ng net hods:

-- Continuity verification: Use a source (945A-LSIM 736A
Transmitter, or SMOLTS) to inject (bare fiber adapter) or couple
a signal into the fiber. Use the AT&T Fi ber Ildentifier (836A
Recei ver or 936A) on each side of the splice. If the nmeter
deflections are simlar on both sides of the splice, there is
splice continuity and continuity fromthe source.

-- Path loss verification: Use a proper wavel ength source to inject
a signal through tenporary ERMS spliced pigtails and read the
recei ved power at the far end of the spliced-on cable with a bare
fi ber adapter and power neter. Conpare this to the outside plant
loss to verify that the | oss of the spliced cables and the
splices are within reason

-- OIDR verification: Use an OIDR to determ ne the individual splice

|l oss. Unidirectional splice |oss should not exceed 0.7 dB and the
average of the splice |osses nmeasured from both directions should
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not exceed 0.5 dB.

It is reconmended that the splices be verified in sone manner before
the splice case is closed and pl aced.

7.4.4 Connectorization

The outside plant fibers are to be term nated at the RT interconnect
facility and the DT optical unit in single-node ST |ightguide cable
connectors which should be installed according to the AT&T instruction
manual for single-nmode ST |ightguide cable connectors. Once the
connectors are installed, the | oss nmeasurenments required for
conpletion testing for the outside plant can be perfornmed. Any attenpt
to make conpl etion test neasurenents using anything other than

per manent connectors is al nbst guaranteed to give inaccurate results.

745 Completion Testing

Conpletion testing is the neasurenment of the loss that is associated
with the outside plant fiber and splices and termi nating connectors.
The conpletion tests are perforned when the fiber paths are
permanently terminated in system connectors (ST |ightguide cable
connectors). The conpletion test is applied to each individual fiber
path and provides the foll ow ng:

1. Verification that the outside plant has been properly constructed

2. Verification that the outside plant neets the optical system
limts

3. Mai ntenance records
4. Records for future upgrades.

Conpl etion testing perforned at 1310 nm corresponding to the system
desi gn wavel ength. The recomended acceptance/rejection criteria for
conpletion testing for |oop plant systenms is path loss. Path loss is
defined as the total loss of all the fibers, splices, and the two
end- poi nt connectors (equivalent to one conplete ST |lightguide cable
connection) that constitute one conplete fiber path fromRT to DT.

The path loss maximumis the OSP Design Loss Budget plus 0.6 dB for
the end connectors included in the neasurenment. For an OSP Design Loss
Budget of 6.0 dB, the maximum path loss is 6.6 dB. Testing to this
limt ensures that the installed outside plant is conmpatible with
overall systemgain and margin requirements.

To verify that the path has been properly constructed and conforns to
the designed value, the path | oss nmeasurenents should be conpared to
conpletion test targets, which are based on the actual conmponents
(length of fiber and the nunmber and types of splices) in each path.

For detailed informati on on conpletion testing including test targets,
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recommended repair splice allowances, test procedures, and a
troubl eshooting guide, refer to the foll owi ng docunent avail able from
your | ocal AT&T account representative:

Fi ber- To- The- Home (FTTH) Installation: Construction and Conpletion
Testing Update - POTS Only and POTS/ Vi deo Separate Fiber Service.
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8. Maintenance and Testing

8.1 Overview

This chapter describes the nethods and procedures used to indicate and
i sol ate equi prent and systemfailures on SLQR) Series 5 Carrier
Systens equi pped with the FTTH feature. This chapter also contains a
description of the maintenance equi pment used to isolate failures on
the FTTH segnent of the system

This chapter is revised for the foll ow ng reasons:
0 Revise Tables J and L
0 Revise Figures 56, 58, 60, and 61
0 Renove Figures 74 and 75
o Add Figure 86

o Make mnor editorial changes.

8.2 System Monitoring and Alarmsat RT

Alarm nonitoring and reporting at an RT located in a SLC Series 5
Carrier System equi pped with the FTTH feature is identical to an RT

| ocated in a conventional SLC Series 5 Carrier Systemw th the
exception of two alarnms. These two alarns are associated with the RT
optics power shelf which provides power to the AYB1B OUs in the optics
shel f assenblies, the 2A, 2B, or 2C fan units, and the dual bank
assenblies. A common voltage loss to the RT optics power shelf wll
cause a power mnor alarmto be reported to the CO and mai nt enance
center. A mjor alarmw |l also be reported if a PCU fails or is
mssing fromits slot in the RT optics power shelf.

Alarms for fan failure, blown fuses, etc. that are generated in
conventional SLC Series 5 Carrier Systenms are incorporated into the
new power supply design and make use of identical harness connections
as in the conventional systenms. In addition, the new circuit packs
designed for use with the FTTH feature are equi pped with LED al arm

i ndicators as in the conventional systens.

The Il oss of a valid fiber optical signal fromthe DI will result in an
out-of-service (OOS) indicator lighted on the RT channel unit. This
indication is not transmitted to the COT but is reported to the

mai nt enance center through the mechani zed | oop testing (MT) test
access.

8.3 System Monitoring and Alarmsat DT
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Measuring points are accessible on the ASHL PCU facepl ate for

eval uation nmonitoring and performance checking of the DT power plant.
Four LED indicators are also provided on the DT CU (ASJ1 or ASJ2) and
are described bel ow

o FAIL - Indicates the condition and presence of the m croprocessor
0 BUSY - Indicates an off-hook condition
0o OOF - Indicates the absence of a valid incom ng fiber optica

si gnal

0 ONBAT - Indicates the loss of AC power and shift to battery
back-up supply.

In FTTH systens equi pped with the enhanced testing features, the ASJ2
CU is also equipped with an EAF1 drop test nodule (DTM to isolate and
test the loop fromthe DT to the subscriber's set.

Since the SLC Series 5 Carrier System does not alarmon a per channe
basis, none of the alarns at the DI are linked to the COT al arm pane
or to the maintenance center

8.4 Fiber-To-The-Home Maintenance Equipment

Mai nt enance equi pnent to support the FTTH feature includes a
J99407TA-1, L1 analyzer. The anal yzer has been devel oped for fault
sectionalization by the tel ephone conpany craft personnel during

i nstallation and nmai ntenance testing of the FTTH feature. The

anal yzer is a nodified DT that is shock munted in a portable carrying
case and comes equi pped with the additional itens listed in Table F
that support analyzer use and operation. The analyzer is powered by
rechargeabl e batteries that nmust be recharged after 8 hours of use.

The anal yzer is provided with one optical test access point (Figure
53). This access point can be used at the RT to provide an interface
to the optical unit via the |ightguide interconnect cable (Figure 54)
or at the DT to provide an interface to the |ightguide distribution
fiber (Figure 55).

The anal yzer wei ghs approxi mately 23 pounds and contains a w ndow t hat
allows viewing of the 4 LED indicators on the DT CU circuit pack. A
meter is also located on the front panel of the analyzer to indicate
the electrical state of the battery. Additional itens |ocated on the
anal yzer include:

0o POVNER switch: Renmpbves or connects battery feed to el ectronics.
Panel neter indicates true |oaded battery voltage when ON

WARNI NG
The anal yzer POVER switch shoul d be turned off when not in use
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to prevent damage to the internal batteries

o Fuse holder: Contains a 6A fuse that protects the battery from
overcurrent |oads (located inside analyzer).

o Fiber junper: A fiber junper cable term nated with a bl ank
optical circuit board equipped with an ST(R) |ightguide cable
connect or.

o Four 6-pin nodular jacks (RJ11 type): Connection points for
t el ephone or butt set.

o Battery charger jack: Accepts plug on battery charger (located
i nsi de anal yzer).

o Relief valve: Before renmoving the analyzer lid, this valve is
pressed to relieve any air pressure that may be present inside
t he anal yzer.

Performance of installation and mai ntenance tests normally requires
that the COT-to-RT segnent of the system be checked separately from
the segment of the system containing the FTTH equi prent. In order for
COT-to-RT tests to be perforned, the AUAAO00, AUA401, AUA404, or

AUA405 CU at the RT must be replaced with the AUAMO3 test CU.  The
AUA403 test CU is identical to the AUAS8 CU with the exception of the
tip (T) and ring (R) |eads which have been broken so that tests can be
performed from COT-to-RT and vice versa w thout damagi ng the optica
units on the custonmer loop. This unit permts the crafts person to
conpl ete a conventional call to the COnmlliwatt tone or to the quiet
term nation. The AUA403 test CU is stored in the anal yzer

8.5 DT/RT Restoration Procedures

In order to restore service to a custoner experiencing trouble, the
faulty system equi pment conmponents nust first be | ocated and then
repaired or replaced. Manual and/or automated test nethods may be used
to help sectionalize the trouble to the faulty equi pment conponent.
The procedures for manually testing and isolating trouble will be
presented in this section. The nethod for automated sectionalization
using the MLT-2 | oop test system (LTS) and the XTC/ PGIC wi || be

descri bed | ater.

When using manual test nethods to isolate faulty equipnent, it is
necessary to test the COT-to-RT segnment of the system separately from
the FTTH segnent. The AUA403 test CU is used in place of the AUA400,
AUA401, AUA404, or AUA405 CU at the RT to test only the COT-to-RT
segment of the system If trouble is found in the COT-to-RT segnent of
the system trouble isolation can be perfornmed using existing SLC
Series 5 Carrier System procedures found in AT&T 363-205-500. If
trouble is not found in the COT-to-RT segnment of the system then
troubl e isolation procedures should be perfornmed on the FTTH segnent.
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The states of the OOS indicator at the RT and the out-of-frame (OOF)

i ndicator at the DT localizes the fault to the RT-to-DT segnent. The
OO0S/ OOF i ndicators should indicate the ability of the receiving
circuitry to detect a valid incomng 1.544 Mo/s rate signal fromthe
fiber line.

When the fault is isolated to the FTTH equi pnent, the analyzer is
connected to the fiber at the high-density fiber interconnect (HDI C)
(see Figure 54). A test call is conducted via the butt set attached
to the analyzer to determine if the signal fed to the custoner fiber
| oop is operational. This test will check the FTTH RT CU ( AUA400,
AUA401, AUA404, or AUA405), the AYB1B QU, and the interconnect up to
the HDI C panel. This access to the fiber is via the |ightguide

i nterconnection cable (LIC) attached to the front panel of the HDI C
and requires an ST |ightgui de cabl e connector

The anal yzer can al so be used at the custonmer end of the fiber to test
the fiber. The first test should be to initiate a test call via the
butt set at the custonmer's network interface unit (NIU). This test

wi Il check the communication Iink between the DT netallic input and
the RT location. If this test is successful, the fault is in the house
Wi ring or customer prenises equipnment. |If the test fails, the next
step is to test the wiring fromthe NIU to the DT tel ephone |ine drop
termnals (108 insul ation di splacenment or 76-type binding post bl ock).
To test the wiring, open the DT closure, connect a butt set with D
cord to the tel ephone line drop termnals, and initiate a test call

If this test is successful, the fault is in the wiring between the NIU

and the tel ephone Iline drop termnal block in the DI. |If the test
fails, then the analyzer should be connected as in Figure 55
and anot her test call conducted. If the test call is successfully

conpleted, the circuit packs of the custoner's DT should be substituted
one at a time until a test call can be successfully conpleted.

If all tests at the DT fail and the RT is operating properly, then an
optical time domain reflectoneter (OTDR) can be used to test the
health of the fiber and splices up to the DT equi pment. This access is
at the front panel coupling of the HDIC.

8.6 MLT Testing Without Enhanced Test Features
86.1 Genera

Renpte testing of the FTTH feature is acconplished using M.T-2 and the
pair gain test controller (PGIC). Additionally, with M.T-2 LTS, the
XTC may be used to provide isolation testing.

Before a system equi pped with the FTTH feature may be tested, the M.T
system must be progranmed (see MLT Requests User's Guide, ARSB-2 Front
End Systemw th LMOS-2, M.T-1, and M.T-2) to correctly interpret the
two DC signatures one of which will be presented by the RT CU
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These DC signatures seen by the M.T, provide information about
specific conditions of the |ocal network. They are used for accurately
troubl eshooti ng the network and avoi di ng unnecessary di spatches.

In order for the MLT-2 interpretation of the signatures to be
accurate, the DC test pair to the FTTH RT nust have both series |oop
resi stance at 2500 ohns maxi mum and | eakage resi stances for the T-R
T-G and R-G greater than 2500 Kohnms.

The circuit maintenance phil osophy for isolating troubles on an

i ndi vi dual customer circuit states that tests are to be performed in
response to a customer trouble report and that existing technol ogy and
test equi pnent shall be used. Table G lists the software generics
required for the automated repair service bureau (ARSB) equi pnent to
support the maintenance plan for systenms equi pped with the FTTH
feature.

The LTS firmware issues required for testing the FTTH feature are
listed in Table H

VWhen M.T attenpts to performnetallic testing of the drop beyond the
RT via the DC bypass pair [or renpte nmeasurenent unit (RMJ)], it is
connected to one of two DC signatures on the RT-CU instead. Wt hout

t he enhanced test feature, neither channel tests nor netallic drop
test results are available, but the status of the RT-to-DT fiber link
is reported.

One DC signature indicates a good fiber drop and the other a bad fiber
drop. A bad fiber drop signature indicates that an out-of-frame
condition on the DT-to-RT |ink has been detected or the RT CUis
faulty. A good fiber drop signature indicates that the RT CUis
operating correctly and that the DI-to-RT link is not out-of-frane.
Table |I contains the results of the M.T drop test. If a DC bypass pair
is not present due to the SLC system out of range of an M.T test
vehicle or the feeder is all fiber, an RMJUis required at the RT site
to measure the DC signatures or the drops in conventiona
configurations. A single RMJ can serve approxi mately 15 RT dual bank
assenbl i es.

When you have an XTC which requires M.T-2 LTS [not a 5ESS(R) switch
directly connected test unit (DCTU)], you can determ ne the condition
of the COTl CU. The test paths for the XTC are shown in Figure 56.

(Pl ease note that the XTC does not work in an integrated
configuration, whereas, the PGIC does.) The channel isolation test is

performed by the XTC, but the test path is via the XTC test harness.
This test will indicate either one of two conditions: COl CU good and
RT CU bad, or COT CU bad and RT CU bad. Again, the RT CU will always
fail the test because it does not contain the proper analog interface.
The results of this test are summarized in Table J. When a custoner
trouble report is received, a repair service adm nistrator (RSA)
initiates an MLT test of the custoner loop. Since the loop is fiber
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not copper, the RT CU connects the DC bypass pair (RMJ) to its DC
signature circuit, which is set to one of the two signatures. The M.T
measures this signature and traps it. During this tine the SLC
Carrier System channel test is being perforned, and when the results
are returned their display is masked by the trapping of the DC
signature presented by the RT CU As a result, one of two new
programmabl e VER codes (1X or 2X) will be generated by M.T and

di spl ayed to the RSA indicating a system equi pped with the FTTH
feature.

At this point, the trouble report is passed through a screening
process based on the VER code and the CO test results to a nmintenance
adm ni strator (MA) for dispatch or further testing.

If an XTC is not avail able, dispatch can be nade based on this
signature alone: to the RT if the bad signature is detected and to the
DT if the good signature is detected.

If an XTC is avail able, channel isolation tests are performed when a
custoner trouble report reaches the MA. Since the circuit is served by
a SLC Series 5 Carrier System a display is presented to the MA

i ndi cating the condition of the channel units.

Dependi ng on the signature val ue detected previously and the CU test
results, the crafts person is dispatched to the npst probable trouble
| ocati on as shown in Table J.

Wth these mai ntenance capabilities, even if a test ok is indicated to
the MA, the DT could still have a failure. After the MA runs CO tests,
the crafts person will in all probability need to be di spatched.

Before a system equi pped with the FTTH feature may be tested, the M.T
system must be progranmed (see MLT Requests User's Gui de, ARSB-2 Front
End Systemw th LMOS-2, M.T-1, and M.T-2) to interpret the two DC

si gnatures which may be presented by the RT CU

This programmng is performed using a system adm ni stration and
mai nt enance (SAM mask to acconplish the foll ow ng:

o ldentify to M.T the values of the DC signatures which are to be
trapped during the | oop test

o Provide a new VER code(s) to allow for the proper screening of
FTTH troubl e reports

8.6.2 XTC Fault Isolation Procedure

The SAM and trouble verification (TV) masks are now shown for the two
possi bl e DC signatures for the FTTH feature w thout enhanced test
features. A SAM nmask for progranmm ng the good signature is shown in
Figure 57 and the corresponding TV mask result is shown in

Figure 58. A SAM mask for programm ng the bad signature is
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shown in Figure 59 and the corresponding TV mask result is shown
in Figure 60.

NOTE:
The ranges shown on the SAM masks, with the DC test pair resistance
calibrated out, may have to be adjusted for |ocal conditions.

If both the MLT-2 LTS and the XTC are available for renmpte testing,
then the mai ntenance flow is described as foll ows:

1. \When the custoner encounters trouble, they call the RSB nunber
whi ch connects themto an RSA.

2. The RSA enters the tel ephone nunber of the FTTH line into the
| oop mai ntenance operations system (LMOS) term nal and requests
a FULLX test. Then the following two or three tests are included
in the automatic testing sequence:

(a) The drop test by the M.T
(b) End-to-end channel tests of the SLC Series 5 Carrier System
(c) Since an XTC is avail able, channel isolation tests.
3. During the MLT drop test, the M.T-2 LTS should neasure and trap
the DC signature at the RT CU. If a signature is trapped, any

channel test results are masked by LMOS; and only the
programmabl e DC signature information is displayed.

NOTE:
A request nust be nmade after access is obtained so that the
correct signature will be returned.

4. If the fiber |link good DC signature is nmeasured and trapped, the
foll owi ng nessage is displayed on the LMOS term nal along with
the signature information: Fiber |oop systemindicated. RT-DT
fiber link in franme. (Dispatch to DT).

5. If the fiber Iink bad DC signature is neasured and trapped, the
foll owi ng nessage is displayed on the LMOS term nal along with
the signature information: Fiber |oop systemindicated. RT-DT
fiber |link out of frane. (Dispatch to RT).

6. The trouble report is then passed through the nechani zed screener
to an MA for further sectionalization

7. The MA then requests isolation tests using either the full or
| oop MLT-2 test transaction.

8. If the COT CU or both CUs are operating correctly, the isolation

tests will indicate: bad RT CU Dispatch is to the RT or DT
dependi ng on the previous signature detected.
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9. If the COT CUis bad, the isolation tests will indicate: bad COT
CU and bad RT CU. Dispatch to the COT is required to replace the
COTl CU. Then the circuit is retested to determne if there are
any other failures.

10. If the signature test results show the fiber |ink good, and the
XTC indicates only the RT CU is bad, the sectionalization
i ndicates the systemis good up to the DT channel unit. If there
is a problem (and there may not be a problem, the problemwll
probably be in the DT, the netallic drop, or at the custoner
prem ses. The crafts person nust therefore be dispatched to the
DT with the DT anal yzer

11. If the channel isolation test results show both COTl and RT CUs
bad, the sectionalization indicates at |east the follow ng: COT
CU bad. The crafts person nust therefore be dispatched to the
COT to replace the COT CU. The circuit should then be retested
for further trouble.

12. If the signature shows the fiber |ink bad, and the XTC indicates
only RT CU bad, the sectionalization indicates the COl CU good
and one of the follow ng possibly bad: RT CU RT OU, HDIC, fiber
link, or DI. The crafts person must be dispatched to the RT with
t he DT anal yzer

8.7 MLT Testing With Enhanced Test Features
871 Genera

Renote testing of the FTTH feature is acconplished using M.T and the
PGTC. If the systemis equipped with an XTC, the XTC nust have a PGIC
expansi on shelf and the PGIC cable (P109) nust be installed between
the XTC and the COT (Figure 61). The XTC uses only the PGIC
capabilities during the testing; therefore only the PGTC will be
mentioned in the foll ow ng

description. The system nust al so be equi pped with an AUA404 or AUA405
RT CU and an ASJ2 DT CU with an EAF1 DTMin order to take advantage of
t he enhanced test features.

The circuit maintenance phil osophy for isolating troubles on an

i ndi vi dual customer circuit states that tests are to be performed in
response to a customer trouble report and that existing technology and
test equi pnent shall be used. Table G lists the software generics
required for the ARSB equi pment to support the maintenance plan for
systems equi pped with the FTTH feature. The LTS firmnare issues
required for use with FTTH are listed in Table H

Two tests are perfornmed by MLT-2 to sectionalize trouble on a system

equi pped with the enhanced FTTH test capability. The test paths taken
by these two tests are described as follows:
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o End-to-end channel test: This test is performed by the derived
PGTC to check the quality of the Series 5 subscriber |oop. The
channel test covers the COT CU, the COT-to-RT |ink, the RT CU
the RT-to-DT optical link, and the DT CU. A pass/fail test result
i ndication is reported by the PGTC to M.T-2.

0 Drop Tests: The metallic (copper) segment of the subscriber | oop
fromthe DT to the subscriber's station (tel ephone set), is
tested by the EAF1 DIM This test begins when the PGIC signals
the ASJ2 DT CU at the start of the end-to-end channel test. The
results of the drop test are transnmitted by the ASJ2 DT CUto the
RT CU (AUA404 or AUA405), which converts themto one of the FTTH
DC signatures. M.T-2 neasures the DC signature paraneters via
either the DC test pair (a nmetallic | oop connecting the ML.T to
the RT) or an RMJ. A single RMU can serve approximately 15 RT
dual channel banks and should be used if the RT is out of range
of an M.T test vehicle or if the COT-to-RT link is all fiber. The
signatures are measured when the M.T perforns a drop test. Table
K shows the breakdown of the FTTH system si gnatures.

Basi ¢ RT/ DT equi prent and RT/ DT equi pnment wi th enhanced test
capability can be interm xed, but the enhanced test capability is
avail able only if both the RT and DT CUs have enhanced test
capability.

When a custoner trouble report is received, a repair service

adm ni strator (RSA) initiates an M.T test of the custonmer |oop. Since
the loop is fiber and not copper, one of the DC signatures is
generated for M.T by the RT CU. The signature is neasured by M.T and
trapped. During this time, the SLC Carrier System channel test is also
bei ng performed and when the results are returned, their display is
masked by the trapping of the DC signature presented by the RT CU. One
of the new programmabl e VER codes will be generated by M.T and

di spl ayed to the RSA indicating a system equi pped with the FTTH
feature.

At this point, the trouble report is passed through a screening
process based on the new VER code and the channel test results to a
mai nt enance adm ni strator (MA) for dispatch or further testing.

Channel tests are performed when a custoner trouble report reaches the
MA. Since the circuit is served by a SLC Series 5 Carrier System a
display is presented to the MA indicating the condition of the channe
units. Depending on the signature val ue detected previously and the CU
test results, the crafts person is dispatched to the nost

probabl e trouble | ocation as shown in Tables K and L. O her test
systems may not have programmabl e DC signatures avail able but, if
their test systemis capable of measuring the DC resistances of the
T-R-G delta equivalent circuit, they can also use Table K for craft
personnel dispatch.
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NOTE:

The test result code displayed at the conclusion of channel testing
by the PGIC for FTTH CUs differs fromthat of Series 5 single-party
CUs. The expected code displayed on the PGIC is "n", which
indicates that the CU test is ok. The actual code displayed from
testing the AUAAO4 or AUA405 and ASJ2 is "r", which indicates a
failure of the "Detect on-hook"” test for a multiparty CU

Wth these mai ntenance capabilities, even if a test ok is indicated to
the MA, the custonmer could still have a failure. Wen this situation
occurs, standard test procedures should be followed to check the
subscri ber's equi prent.

As a rem nder, the M.T system nmust be progranmed to correctly
interpret the DC signatures which will be presented by the RT CU
before a system equi pped with the FTTH feature may be tested.

This programmng is performed using a system adm ni stration and
mai nt enance (SAM mask to acconplish the foll ow ng:

o ldentify to M.T the values of the DC signatures and VER codes to
be trapped during the | oop test

o Provide new VER codes to allow for the proper screening of FTTH
trouble reports

8.7.2 Fault Isolation Procedure

Series 5 with the FTTH feature equi pped with the enhanced testing
capability exhibits to the M.T, or an equivalent test system during
its drop test one of the DC signatures in Table K. The signature
reflects the state of the netallic drop fromthe DT to the

subscri ber's equi pnment and the state of the RT-to-DT fiber link. The
PGTC delivers pass or fail channel test results which M.T converts to
VER codes, which show the condition of the pair gain channel fromthe
CO to the DT CU.

NOTE:

When new service is just turned up and line records have not yet
been built, the test system operator nust use an appropriate
override; for exanple, C40 for a SLC 96 Carrier System C41 for a
SLC Series 5 Carrier System etc. |In this tenporary case, the test
results will depend on the CO equi prment being used, the state of
the test system etc., and not on the | oop. Unless the proper
override is used, the test results returned are not predictable.

A total of 13 nmasks, covering all possible equi pnent configurations,
test failures, and missing |line records, are avail able. The nunber of
programmabl e masks needed can be reduced to 10 if channel test
failures are always cleared before drop test failures. The drop test
results can also be interpreted from Table K directly.
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The pattern of these DC signatures is identical to the DC signature
pattern described previously (XTC Fault Isolation Procedure). Each
signature is conposed of a set of three resistance values (Figure 57).
Detecti on of one of these unique DC signatures is an indication that
the test results received are froman FTTH circuit. The Ti p-to-G ound
(T-G@ and Ring-to-Gound (R G resistance values [R(T-G and R(R- Q]
of 90.9K ohms identify the circuit under test as an FTTH circuit. The
Tip-to-Ring (T-R) resistance value [R(T-R)] is set by the RT CUto
reflect the results of the drop test or the failed state of the RT-
to-DT fiber link. Table K shows the resistance values associated with
the possible drop test results. The normal mai ntenance test flow
fol |l ows:

1. When trouble exists, the custoner calls the RSB nunber and is
connected to an RSA.

2. The RSA enters the tel ephone nunber of the FTTH line into the
LMOS term nal and requests a FULLX test. Then the followi ng tests
are performed automatically:

(a) End-to-end channel tests (COT-to-DT) of the SLC Series 5
Carrier System

(b) Drop tests (DT-to-subscriber's set) perfornmed by the EAF1
DTM on the netal lic drop

(c) Central office line circuit and dial tone tests.

3. After the channel tests are conpleted, the M.T-2 will trap a VER
code to signal the pass or fail status of the pair gain channel.
It will also trap the signature it measured, which is associated
with an FTTH system The TV mask associated with the VER code and
signature conmbination will appear on the LMOS term nal.

4. The first line of the M.T-2 TV mask identifies the line as being
part of a Series 5 FTTH feature by displaying the foll ow ng:
FI BER- TO- THE- HOVE LOOP | NDI CATED. (The exact wording may vary
according to |l ocal preference.) This shows that the M.T-2 system
has successfully accessed the RT via the PGIC and in response to
the test request it has received one of the FTTH signatures.

5. The second line of the TV mask text will indicate the state of
the pair gain channel with one of the follow ng responses: COI-
TO DT CHANNEL TEST OK or PAIR GAI N CHANNEL TEST FAI LURE. Both
messages are an indication that the RT-to-DT fiber link is in
frame and functioning. The pair gain channel test failure
message i ndicates an out-of-limt condition for one or nore of
the follow ng tests:

0 On-hook state
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o Of-hook state

o Permanent ring ground

o Echo return | oss

o Transm ssion channel |o0ss

o |Idle channel noise

o Ability to provide ringing voltage.

NOTE:

Whil e a channel test failure nessage al ways neans service
degradation, it does not always nmean an out-of-service
condition. It is reasonable therefore to clear any drop test
failures first, to reestablish service, and then clear the
channel faults.

6. The RT-TO DT FIBER LINK BAD - OOF nessage neans a conplete
failure of the link. The fault can be in one or nore of the
followi ng elements: RT CU RT QU, HDIC, the fiber, DT OQU, or the
DT CU. Trouble clearing should begin at the RT using the
J99407TA-1, L1 anal yzer.

In order for the M.T-2 neasurenents and signatures to be accurate, the
DC test pair to the FTTH RT nust neet the follow ng paraneters:

Series | oop resistance: 2500 ohnms maxi mum
Leakage resistances: >2500K ohnms T-R, T-G and R G

If the DC test pair does not neet these paraneters, the MT-2
nmeasurenents can have sufficient error to cause the wong TV nmask to
appear (that is, the next higher or |ower signature value TV mask nay
appear) .

Fi gures 57,58, 59, 60, 61, 62, 63,

64, 65, 66, 67, 68, 69, 70, 71

72,73,74,75,76,77,78,79,

80, 81, 82,83 show the suggested M.T-2 SAM nasks for

SLC Series 5 Carrier System FTTH feature with the enhanced test
capability. Each SAM mask is associated with a TV mask typical for the
condition. A graphic interpretation of the test results is also shown.
An alternate SAM and TV mask for signature #10 is shown in Figures

84 and 85, respectively. The purpose of this alternate is to

save on the nunber of SAM and TV masks. This test signature #10
(alternate) should be used if the M.T administrator wants to linit the
nunmber of programmabl e signatures to ten. It is a suggested repl acenent
for signatures #10 through #14. If a customer reaches the limt of
programmabl e signatures and is |ooking to increase the nunber of
signatures, this alternate can be used as a sol ution
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8.8 Testing With Other Than AT& T Equipment

When the | ocal exchange carrier (LEC) uses a test system other than
M.T, it may be possible to use that systemto neasure the DC
signatures used to convey the status of the FTTH feature. The degree
to which that testing systemcould be automated depends on the
specific test system This docunent provides adequate information to
allow the LEC to use DC signatures with another test system There is
one exception: in a DM5 100(TM sw tch, when using the TV mask for
enhanced test signature #1 (see Figure 58), a VER 1 or VER 2X mask
will not be received. The SAM mask that is associated with this TV
mask is shown in Figure 86. There should be no differences in the

ot her SAM and TV masks when using a DVM5 100 switch.
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9. Appendices

9.1 Appendix A - Ordering Information

The information contained in this section is for planning purposes
only. When actual purchase orders are being prepared, refer to AT&T
363-205-000, SLAR) Series 5 Carrier System Odering CGuide. This
gui de contains the |atest ordering information for SLC Series 5
Carrier Systens.

This appendix is reissued to add a note to Table O
The equi pnent and apparatus required for the FTTH feature incl ude:

o Standard SLC Carrier System Series 5 COl bank and plug-ins are
the sane as required for feature package C (FPC). Refer to the
SLC Series 5 Carrier System Ordering CGuide, AT&T 363-205-000, for
a list of equi pment and apparatus.

0 Support equi pnment used with SLC Series 5 Carrier System bul k
powered RT bank can be found in Table M A description of the
equi pnrent can be found in Chapter 4, Part 2.

0 Optics shelf assenbly and RT optics power shelf assenbly
equi pment are listed in Table N. A description of this equi pment
can also be found in Chapter 4, Part 2.

o Standard SLC Series 5 Carrier System RT bank and conmon plug-ins
are listed in Table O A description of the plug-ins can be found
in Chapter 4, Part 2.

0 CQutside plant cable termnation and interconnect facility
equi pment are listed in Table P. A description of this equi pment
can be found in Chapter 4, Part 2.

o Distant term nal equi pment at the residence or pedestal |ocation
is given in Table Q A description of the DT equi pment can be
found in Chapter 4, Part 3. The set of hardware necessary to
assenble a compl ete DT can be ordered as J99408DT-L1, J99408DT-
L3, or J99408DT-L4 along with J99408DT-L1, J99408DT-L5, or
J99408DT- L6.

0 M scell aneous equi pnent necessary for installation and
mai nt enance of SLC Series 5 Carrier System FTTH feature equi pnent
is listed in Table R A description of the m scell aneous
equi pnrent can be found in Chapter 4, Part 4.

0o Equi prent associated with the DC backpowering systemthat
provi des power to 900A2 and 900A3 DTs in a pedestal closure is
listed in Table S. A description of the DC backpowering system
equi pnrent can be found in Chapter 4, Part 3. Equi pnent
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associ ated with an AC powered pedestal providing power to 900Al1
DTs is listed in Table T. A description of the AC powered
pedestal equi prent can also be found in Chapter 4, Part 3.

The m ni mum and maxi mum confi gurati on for DC backpower pedest al
DT cl osure equipment is listed in Table U and Table V,
respectively. A description of this equipnment is available in
Chapter 4, Part 3.

9.2 Appendix B - Circuit Pack Data Sheets
9.21 Genera

A description of each of the circuit packs that have been added at the
RT and DT to support the FTTH feature is contained in the circuit pack
data sheets. A list of the AT&T practice nunbers for the data sheets
avail abl e for each of these units is given below A copy of the actual
data sheets foll ows.

(o]

AT&T 363-005- 260 (AUA400 CU)
AT&T 363-005-261 (AUA401 CU)
AT&T 363- 005- 262 (AYB1B OU)

AT&T 363-005-263 (ASHL PCU)

AT&T 363-005-264 (ASJ1 CU)

AT&T 363-005-265 (AUA402 A/ FCU)
AT&T 363-005- 266 (AUA403 Test CU)
AT&T 363-005- 267 (AUA404 CU)
AT&T 363-005- 268 (AUA405 CU)
AT&T 363-005-269 (ASJ2 CU)

AT&T 363-005-270 (EAF1 DTM

Thi s appendi x is reissued to update the following circuit pack data
sheet s:

(o]

AT&T 363-005-267

AT&T 363-005-268

AT&T 363-005-269

AT&T 363-005-270

9.22 AUAA400 (RT) Channel Unit - SC2DS0 5SCF410CXX Data Sheet SL C(R) Series5 Carrier System
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The AUA400 CU (channel unit) (COMCODE 104432851) is intended for
standard 2-wire anal og, single party, POTS applications with | oop-
start supervision. This plug-in is intended for use on SLC Series 5
carrier systems featuring Fi ber-To-The-Hone and will always be | ocated
in arenote termnal (RT - J1C182AE). This plug-in provides two
channel s of service at the 1.544 Md/s rate to a single custoner over
fiber optic loop. The COT (central office termnal) end of the
channel is termnated via an AUA31l, AUA32, or AUA38 POTS CUl; a fast
forward di sconnect is also provided. On the |oop side, the plug-in
interfaces an AYB1 QU (optical unit) via a balanced interface.

This practice is reissued to make mnor editorial changes.

Figure 87 is a functional block diagramof the unit and Figure 88
shows the faceplate

In the transmt direction (toward the customer), the AUAAO0 CU takes
two 16-bit tinmeslots fromthe backpl ane bus, breaks theminto PCM
(pul se code nodul ati on) and signaling bytes, buffers them and then
feeds themto the muldem The nuldem nultiplexes the tineslots with
fram ng bytes into a 1.544 Mo/s bit stream and feeds themto the AYBl
QU via a balanced interface using the line driver

When data is received fromthe AYB1 QU, it is converted from bal anced
to unbal anced logic level; clock is recovered. The 1.544 Md/s bit
streamis denultiplexed by the nul dem checked for faults, and passed
to the backpl ane access circuit for buffering and output to the
backpl ane bus.

No per-channel trunk processing function is inplenmented on the AUA400
Cu.

Facepl ate LEDs indicate as foll ows:

0 OOCS [out-of-service (anmber LED)]: When lighted, indicates an
out-of-frame condition at the RT.

0 BUSY (red LED): When lighted, indicates an off-hook state at the
DT1 (distant terminal) as well as ringing or channel test toward
t he DT.

There are no options or settings that need to be selected on this
channel unit.

Techni cal assistance for the SLC Series 5 carrier system can be
obtained by calling the Regional Technical Assistance Center at 1-
800- 225- RTAC. This tel ephone nunmber is staffed 24 hours per day.

Publ i shed by
The AT&T Docunent ati on Managenment Organi zation
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9.23 AUAA401 (RT) CHANNEL UNIT - SC4DS0 5SCF420CXX DATA SHEET SLC(R) SERIES5
CARRIER SYSTEM

The AUA401 CU (channel unit) (DE 104432869) is intended for standard
2-wire anal og, single party, POTS applications with | oop-start
supervision. This plug-in is intended for use on SLC Series 5 carrier
systems featuring Fiber-To-The-Hone and will always be located in a
renote termnal (RT - J1C182AE). This plug-in provides four channels
of service at the 1.544 Mo/s rate to a single custoner over a fiber
optic loop. The COT1 (central office terminal) end of the channel is
term nated via an AUA31l, AUA32, or AUA38 POTS CU; a fast forward

di sconnect is also provided. On the | oop side, the plug-in interfaces
an AYB1 QU (optical unit) via a balanced interface.

This practice is reissued to make mnor editorial changes.

The AUA401 CU is a dual width unit conprised of two printed wring
boards joi ned together with one conmon faceplate. It occupies two
adj acent channel unit slots in the RT shelf.

Figure 89 is a functional block diagramof the unit and Figure 90
shows the faceplate

In the transmt direction (toward the customer), the AUAAO1l CU takes
four 16-bit tinmeslots fromthe backpl ane bus, breaks theminto PCM
(pul se code nodul ati on) and signaling bytes, buffers them and then
feeds themto the muldem The nuldem nultiplexes the tineslots with
fram ng bytes into a 1.544 Md/s bit streamand feeds themto the AYBl
QU via a balanced interface using the line driver

When data is received fromthe AYB1 QU, it is converted from bal anced
to unbal anced logic level; clock is recovered. The 1.544 M/ s bit
streamis denultiplexed by the nul dem checked for faults, and passed
to the backpl ane access circuit for buffering and output to the
backpl ane bus.

No per-channel trunk processing function is inplenented on the AUA401
Cu.

Facepl ate LEDs indicate as foll ows:

0 OOCS [out-of-service (anmber LED)]: When lighted, indicates an
out-of-frame condition at the RT.

0 BUSY (red LED): When lighted, indicates an off-hook state at the
DT (distant terminal) as well as ringing or channel test toward
t he DT.

There are no options or settings that need to be selected on this
channel unit.

Techni cal assistance for the SLC Series 5 carrier system can be
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obtained by calling the Regional Technical Assistance Center at 1-
800- 225- RTAC. This tel ephone nunmber is staffed 24 hours per day.

Publ i shed by
The AT&T Docunent ati on Managenment Organi zation

9.24 AYB1OPTICAL UNIT 5SCF240BXX DATA SHEET SLC(R) SERIES5 CARRIER SYSTEM

The AYB1 QU (optical unit) (COMCODE 104432976) provides electrical-
to-optical and optical-to-electrical signal conversions at each end of
the fiber optic | oop when used on SLC Series 5 carrier systens
featuring FTTH (Fi ber-To-The-Hone). A SLC Series 5 carrier system
equi pped with the FTTH feature utilizes two AYBL OUs; one is | ocated
at the RT (rempte terminal) and the other is |ocated at the 900A1 DT
(distant termnal). At the RT location, the AYBL QU is housed in an
optical shelf and at the DT | ocation, the AYBL QU is housed in a 900A1
DT encl osure mounted on the side of the living unit.

This practice is reissued to correct the CLEI* code for this unit and
to make mnor editorial changes.

The AYB1 QU1 receives electrical 1.544 Mo/s signals fromeither the
AUA400 or AUA401 CU (channel unit) at the RT or fromthe ASJ1 CU at
the DT. It converts the electrical 1.544 Mo/ s signal to an opti cal
1.544 Mo/ s signal using a single-node | aser diode and transmits it
over one single-node fiber, using sinultaneous bidirectiona

transm ssion at 1300 nm to the opposite end of the |oop. The optica
1.544 Mo/s signal is then converted by the AYB1L QU at that end of the
loop to an electrical 1.544 Md/s signal using a PIN (positive-
intrinsic-negative) diode detector and fed to the adjoining CU

Figure 91 is a functional block diagramof the unit and Figure 92
shows the faceplate

Techni cal assistance for the f2SLC Series 5 carrier system can be
obtained by calling the Regional Technical Assistance Center at 1-
800- 225- RTAC. This tel ephone nunber is staffed 24 hours per day.

Publ i shed by
The AT&T Docunent ati on Managenment Organi zation

9.25 ASH1POWER CONVERTER UNIT 5SCF150AXX DATA SHEET SLC(R) SERIES5 CARRIER
SYSTEM

The ASH1 PCU (power converter unit) (COMCODE 104432836) is used in the
900A1 DT (distant term nal) and provides battery charger, rectifier
dc-to-dc voltage conversions and ringing generator functions at the DT
end of a SLC Series 5 carrier systemfeaturing Fi ber-To-The-Hone.

This practice has been issued to make minor editorial corrections.

Figures 93 and 94 are functional block diagranms of the ASHL PCU not her
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and daughter boards, respectively, and Figure 95 shows the facepl ate.

The rectifier circuitry in the ASHL PCU accepts 17.6 Vac fromthe |ine
transfornmer unit and converts it to a nomnal 12 Vdc (9 - 25 Vdc) at a
maxi mum power of 25 watts (with all four POTS lines ringing). This
rectifier output voltage is used by the battery charger circuitry to
supply from 15 Vdc (at 32<deg>F) to 13.8 Vdc (at 140<deg>F) to the 12
V battery at the DI. Qutput voltage fromthe rectifier is also fed to
t he daughter board where it is converted to +110 Vdc, -150 Vvdc, -37
Vdc, and +-5 Vdc. The +110 Vdc, -150 Vdc, and +-5 Vdc outputs are
required by the ringing generator circuitry on the ASHL PCU. The
ringi ng generator circuitry produces a 75 Vrns, 20-Hz sine wave
(frequency | ocked to the 1.544 Mz data rate) with -20 Vdc offset
which is capable of driving a maxi mum of 10 REN (ringer equival ency
nunber) ringers.

The circuitry on the daughter board al so generates the phase-I| ocked-
| oop sawt oot h waveform and reference voltage.

Facepl ate jacks are provided on the ASHL PCU for access to the battery
vol tage (BAT), ringing voltage (-20HZ), ground (G\D), and the outputs
of each dc-to-dc converter (5, -5, -37, and GN\D)

Techni cal assistance for the SLC Series 5 carrier system can be
obtained by calling the Regional Technical Assistance Center at 1-
800- 225- RTAC. This tel ephone nunber is staffed 24 hours per day.

Publ i shed by
The AT&T Docunent ati on Managenment Organi zation

9.26 ASJ1CHANNEL UNIT 5SCF530DXX DATA SHEET SLC(R) SERIES5 CARRIER SYSTEM

The ASJ1 CU (channel unit) (COMCODE 104432844) is used in the 900A1 DT
(distant termnal) and provides the channel unit and line interface
functions for the DT end of a SLC Series 5 carrier systemfeaturing

Fi ber - To- The- Horre.

This practice is reissued to make mnor editorial changes.

Figures 93 and 94 are functional block diagranms of the ASJ1 CU not her
and daughter boards, respectively, and Figure 98 shows the facepl ate.

The circuitry on the nmother board processes the incomng and outgoing
el ectrical signals fromthe AYB1L QU (optical unit) at the DT and
provi des the functions of clock recovery, clock dividers, |line

mul ti pl exer, control, and signaling. Connection to the AYB1 QU is via
four tw sted pairs.

The circuitry on the daughter board provides the BORSCH (Battery feed;
Overvol tage protection; Ringing; Supervision; CODEC, Hybrid) functions
for the DI. Each POTS line is provided with a current limted line
feed.
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Facepl ate LEDs indicate as foll ows:

o FAIL (red LED): When lighted, indicates an internal failure with
the PCU (power converter unit).

0 BUSY (red LED): When lighted, indicates an off-hook state on one
or nore of the four POTS |ines.

0o OOCF [out-of-franme (anmber LED)]: When |lighted, indicates an
incoming fiber loss, loss of frame, or trunk processing.

0 ON BAT (green LED): When lighted, indicates the DT is operating
on reserve (battery) power.

Techni cal assistance for the SLC Series 5 carrier system can be
obtained by calling the Regional Technical Assistance Center at 1-
800- 225- RTAC. This tel ephone nunber is staffed 24 hours per day.

Publ i shed by
The AT&T Docunent ati on Managenment Organi zation

9.27 AUA402 (RT) ALARM/FAN CONTROL UNIT 5SCF300CXX DATA SHEET SLC(R) SERIES5
CARRIER SYSTEM

The AUA402 A/FCU (alarm fan control unit) (COMCODE 104432877) is

i ntended for use on SLC Series 5 carrier systenms enploying the

Fi ber- To- The- Hone feature. The unit is located in the RT optics power
shel f assenbly and provides signals (-48 and G\ND), via ringing
generator alarminputs (RGVJ and RGW), to alert the SLC Series 5
carrier systemRT (renote term nal) dual bank assenbly of a power
failure on the optical shelves.

This practice is reissued to make mnor editorial changes.

Figure 99 is a functional block diagramof the unit and Figure 100
shows the faceplate

The A/ FCU accepts alarminputs indicating a loss of +-5 Vdc to any of
t he eight AUA11B PCUs (power converter units) located in the RT optics
power shelf assenbly. The unit al so detects the absence of a PCU in
the RT1 optics power shelf assenbly. Duplicate circuitry in the A/FCU
monitors the PCUs as two groups of four (PCUL - PCU4 in one group and
PCU5 - PCUB in the other group). Each circuit nmonitors alarnms and
detects the absence of a PCU fromits particular group. Alarms for
PCUs 1 through 4 are sent to the | ower RT dual bank assenmbly (RGW1
and RGWN1). Alarms for PCUs 5 through 8 are sent to the upper RT dua
bank assenbly RGVJ2 and RGVWN2). Loss of -48 Vdc power to the PCUs or
+-5 Vdc to the AYB1 optical units is registered as a nmgjor alarm

Power | oss on the |ower two optical shelves will generate a major
alarmat the | ower RT dual bank assenmbly by causing -48 Vdc to be

pl aced on the RGMI1 |ine connected to the | ower RT dual bank assenbly.
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In the same manner, power |oss on the upper two optical shelves wll
cause a major alarmto appear on the upper RT dual bank assenbly via
the RGVI2 |ine.

The A/ FCU contains a tenperature sensor circuit which controls the
operation of the fans in the 2A fan shelves. The fans will be turned
on when the tenperature exceeds 105<deg>F and will be turned off when
the tenperature drops bel ow 68<deg>F. The fans may al so be activated
manual |y by the pushbutton switch on the faceplate of the A/ FCU

The A/ FCU al so provides -48 Vdc to the BPC (bul k power closure) Iline.
This signal is sent back to the RT optics power shelf through a relay
on the PW |ine when ac power is lost to the bul k power supply.

Facepl ate LEDs indicate as foll ows:

o M1 (red LED): Wen lighted, indicates a major alarm and |oss of
customer service.

o M1 (anber LED): When |ighted, indicates a | oss of power to the
A FCU

The [ FAN/ TEST] pushbutton switch on the faceplate is used to manually
activate the fans in the A fan shel ves.

Techni cal assistance for the SLC Series 5 carrier system can be
obtained by calling the Regional Technical Assistance Center at 1-
800- 225- RTAC. This tel ephone nunmber is staffed 24 hours per day.

Publ i shed by
The AT&T Docunent ati on Managenment Organi zation

9.28 AUA403RT TEST CHANNEL UNIT - POTS5SCUV0O0AXX DATA SHEET SLC(R) SERIESS5
CARRIER SYSTEM

The AUA4A03 RT test CU (channel unit) (COMCODE 104432885) is intended
for use only at the renmpte termnal (RT - J1Cl82AE) |ocation of a SLC
Series 5 Carrier Systemfeaturing Fiber-To-The-Home when performng
turn-up and trouble isolation procedures. This plug-in is identical to
the AUAS8 CU with the exception of the tip and ring |eads which have
been broken so that tests can be performed on the system [COl(centra
office termnal) to RT and vice versa] w thout danagi ng the optica
units on the custormer |loop. The only access to the tip and ring | eads
on the plug-in is via the jack on the faceplate of the unit.

This practice is reissued to add the CLEI* code for this unit, to
correct the colors of the faceplate LED indicators, and to nmake m nor
edi torial changes.

This plug-in, just |ike the AUAS8 CU, provides standard 2-w re anal og,

single party, POTS applications with | oop-start supervision. This
pl ug-in provides two channels of service and furnishes a current feed
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interface to the connection at the faceplate jack. The COTl end of the
channel will normally be termi nated with an AUA31 or an AUA38 POTS CU
A forward di sconnect feature is also provided.

Figure 101 is a functional block diagramof the unit and Figure 102
shows the faceplate

The test channel unit provides a voice-frequency interface with a
structural inpedance of 900 ohms in series with 2.15 uF. The bal ance
network is also 900 ohnms in series with 2.15 uF. The transmt and
receive insertion losses are both 1 dB. During on-hook conditions, the
test channel unit is not powered down. OHT (on-hook transm ssion),
with an insertion |oss of approximately 5 dB in each direction, is
possi bl e when the far end is ternminated with an AUA38 CU

Facepl ate LEDs indicate as foll ows:

o ODD BUSY (red LED): When lighted, indicates that the odd channe
i s busy.

o EVEN BUSY (red &LED): When |ighted, indicates that the even
channel is busy.

The faceplate jack provi des convenient access to the tip (T) and ring
(R) of both the odd (O and even (E) channels. Access to the
faceplate jack is acconplished using the WP91067, L6 test cable

( COMCODE 405525809) .

Techni cal assistance for the SLC Series 5 carrier system can be
obtained by calling the Regional Technical Assistance Center at 1-
800- 225- RTAC. This tel ephone nunmber is staffed 24 hours per day.

Publ i shed by
The AT&T Docunent ati on Managenment Organi zation

9.29 SLC(R) Series5 Carrier System AUA404 (RT) Channel Unit - SC2DS0 5SCF410 Data Sheet

This data sheet describes the AUA404 channel unit (CU) (COMCODE
104433115) and is intended for the end-user of the unit. The AUA404
CU is designed for standard 2-wire anal og, single party, POTS
applications with | oop-start supervision. This unit is intended for
use on SLQR) Series 5 Carrier Systens featuring Fiber-To-The-Home and
i npl enents the Enhanced Testing Capability feature -- nmetallic drop
test and derived channel test. The AUA404 CU is always |l ocated in the
remote termnal (RT) and provides two channels of service at the 1.544
Mo/s rate to a single customer over a fiber optic |oop. The centra
office termnal (COT) end of the channel is term nated via an AUA3L,
AUA32, or AUA38 POTS CU -- a fast forward disconnect is also provided.
On the loop side, the unit interfaces an AYB1(B) optical unit (OU) via
a bal anced interface.

This data sheet is reissued to make m nor corrections to the text.
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Figure 103 is a functional block diagramof the unit and Figure 104
shows the faceplate

Wth the Enhanced Test Capability feature, the nmechani zed | oop test
(M.T) can access the netallic drop beyond the distant termi nal (DT).
The Pair Gain Test Controller (PGIC) or the eXtended Test Controller
(XTC) (in PGIC emrul ati on nmode) can test the derived channel with the
test sequences as for a single-party POTS case. The Enhanced Test
Capability feature requires the AUAA04 or AUA405 CU at the RT, and the
ASJ2 and EAFl drop test module (DTM at the DT

In the transmt direction (toward the customer), the AUA404 CU takes
two 16-bit tinme slots fromthe backpl ane bus, breaks theminto pul se
code nodul ation (PCM and signaling bytes, buffers and feeds themto
the mul dem The rmuldem multiplexes the time slots with fram ng bytes
into a 1.544 Mo/s bit stream and feeds themto the AYB1(B) QU via a
bal anced interface using the line driver

When data is received fromthe AYB1(B) QU, it is converted from

bal anced to unbal anced logic level -- clock is recovered. The 1.544
Mo/s bit streamis denultiplexed by the nul dem checked for faults,
and passed to the backpl ane access circuit for buffering and output to
t he backpl ane bus.

No per-channel trunk processing function is inplenmented on the AUA404
Cu.

The LED indicators |located on the faceplate of the AUA404 provide the
foll owi ng functions:

OC0S [out-of -service (Anber LED+1)]: Wen |ighted, indicates an out-
of -frame condition at the RT.

BUSY (Red LED): When lighted, indicates an off-hook state at the
distant termnal (DT) as well as ringing or channel test toward the
DT.

There are no options or settings that need to be selected on this
channel unit.

9.210 SLC(R) Series5 Carrier System AUA405 (RT) Channel Unit - SC4DS0 5SCF420 Data Sheet

This data sheet describes the AUA405 channel unit (CU) (COMCODE
104447941) and is intended for the end-user of the unit. The AUA405
CU is designed for standard 2-wire anal og, single party, POTS
applications with | oop-start supervision. This unit is intended for
use on SLQR) Series 5 Carrier Systens featuring Fiber-To-The-Home and
i npl enents the Enhanced Testing Capability feature -- nmetallic drop
test and derived channel test. The AUA405 CU is always | ocated in the
remote termnal (RT) and provides four channels of service at the
1.544 Mo/s rate to a single custoner over a fiber optic |oop. The

Copyright © 1998 Lucent Technologies - All Rights Reserved - Page 121



363-205-002

central office termnal (COT) end of the channel is termnated via an
AUA31, AUA32, or AUA38 POTS CUL -- a fast forward disconnect is also
provided. On the loop side, the unit interfaces an AYB1(B) optica
unit (OU) via a balanced interface.

This data sheet is reissued to make m nor corrections to the text.

Figure 105 is a functional block diagramof the unit and Figure 106
shows the faceplate. The AUA405 CU is a dual-width unit conprised of
two printed wiring boards joined together with one common facepl ate.
It occupies two adjacent channel unit slots in the RT shelf.

Wth the Enhanced Test Capability feature, the nmechani zed | oop test
(M.T) can access the netallic drop beyond the distant termi nal (DT).
The Pair Gain Test Controller (PGIC) or the eXtended Test Controller
(XTC) (in PGIC emrul ati on nmode) can test the derived channel with the
test sequences as for a single-party POTS case. The Enhanced Test
Capability feature requires the AUAA04 or AUA405 CU at the RT, and the
ASJ2 and EAFl drop test module (DTM at the DT

In the transmt direction (toward the customer), the AUA405 CU takes
four 16-bit tine slots fromthe backpl ane bus, breaks theminto pul se
code nodul ation (PCM and signaling bytes, buffers them and then
feeds themto the muldem The nuldem multiplexes the tine slots with
fram ng bytes into a 1.544 Mo/s bit stream and feeds themto the
AYB1(B) QU via a balanced interface using the line driver.

When data is received fromthe AYB1(B) QU, it is converted from

bal anced to unbal anced logic level -- clock is recovered. The 1.544
Mo/s bit streamis denultiplexed by the nul dem checked for faults,
and passed to the backpl ane access circuit for buffering and output to
t he backpl ane bus.

No per-channel trunk processing function is inplemented on the AUA405
Cu.

The LED indicators |located on the faceplate of the AUA405 provide the
foll owi ng functions:

OCS [out-of -service (Anber LED)]: Wen |ighted, indicates an out-of -
frame condition at the RT.

BUSY (Red LED): When lighted, indicates an off-hook state at the
distant termnal (DT) as well as ringing or channel test toward the
DT.

There are no options or settings that need to be selected on this
channel unit.

9.211 SLC(R) Series5 Carrier System ASJ2 Channel Unit -- 5SCF53C Sheet

Thi s data sheet describes the ASJ2 channel unit (CU) (COMCODE
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104437132) and is intended for the end-user of the unit. The ASJ2
CUi s used in the 900A-type distant term nal (DT) and provides the
channel unit, line interface, and demand testing functions for the DT
end of a SLQR) Series 5 Carrier System featuring Fiber-To-The- Home.

This data sheet is reissued to make m nor corrections to the text.

Figures 107 and 108 are functional block diagrans of the ASJ2 CU
nmot her and daughter boards, respectively, and Figure 109 shows the
facepl at e.

The circuitry on the nmother board processes the incom ng and outgoing
el ectrical signals fromthe AYB1(B) optical unit (OU) at the DT and
provi des the functions of clock recovery, clock dividers, |line

mul ti pl exer, control, and signaling. Connection to the AYB1(B) QU is
via four tw sted pairs.

The circuitry on the daughter board provides the Battery feed;
Overvol tage protection; Ringing; Supervision; CODEC, Hybrid; and
Testing (BORSCHT) functions for the DI. Each POTS line is provided
with a current limted |line feed.

The ASJ2 provides full splitting test access to the tip and ring pairs
-- it provides the renpte termnations and detectors required for the
PGTC test sequence. An interface to the EAFl1l drop test nodule (DTM
is provided along with a means to report the drop test results back to
the AUA404 or AUA405 CU at the renote term nal.

The LED indicators located on the faceplate of the ASJ2 CU provide the
foll ow ng functions:

FAIL (Red LED): When lighted, indicates an internal failure with the
power converter unit (PCU).

BUSY (Red LED): When lighted, indicates an off-hook state on one or
nore of the four POTSIi nes.

OOF [out-of-frame (Anber LED)]: Wen |ighted, indicates an incom ng
fiber loss, loss of frame, or trunk processing.

ON BAT (Green LED): When lighted, indicates the DT is operating on
reserve (battery) power.

9212 SLC(R) Series5 Carrier System EAF1 Drop Test Module - 5SPQAAN Data Sheet

This data sheet describes the EAF1l drop test nodule (DTM (COMCODE
106020639) and is intended for the end-user of the unit. The EAF1 DTM
is used in the 900A-type distant terminal (DT) and provides the drop
testing capability for the DT end of a SLQR) Series 5 Carrier System
featuring Fi ber-To-The-Honme (FTTH).

This data sheet is reissued to make m nor corrections to the text.
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Figure 111 is a functional block diagram and Figure 110 shows a front
vi ew of the EAF1 DTM

When a renote channel test is activated, the ASJ2 channel unit (CU)
connects the EAF1 DIM onto the drop of the channel under test, and the
EAF1 DTM tests the drop and reports the test results back to the ASJ2
CU which forwards themto the renote termnal (RT).

The EAF1 DTM performs tests to detect the following faults on the drop
beyond the DT:

o Foreign voltage (FEM)
o Metallic | eakage
0 Receiver off-hook (ROH)
o Lack of continuity to the station set (OPEN).
If none of these faults are found, the EAF1l DIMreports a test OK

These drop test results are used by the AUA404 or AUA405 CU at the RT
to create a DC signature that can be interpreted by the nechanized

| oop testing (M.T) system All tests are made agai nst fixed threshol ds
that are stored on the EAF1 DTM

Overvol tage and overcurrent protection are provided on the tip and
ring conductors of the EAF1 DIMto prevent damage to the unit when it
is connected to a line that already has a serious fault on it.

9.3 Appendix C - Floor Plan Data Sheets

The fl oor plan data sheet covering the 7-foot frame used with SLQR)
Series 5 Carrier Systens equipped with the FTTH feature is shown in
Figures 112 and 113.

9.4 Appendix D - Specification Summary
941 Genera

The specifications for the channel banks, channel units, digital

lines, closures used to house the SLQR) Series 5 Carrier SystemRT
and DT equi prent, and placenent of DT equipnent in a SLC Series 5
Carrier System equi pped with the FTTH feature is given below. Since
the Series 5 system equi pped with the FTTH feature is based on the SLC
Series 5 Carrier System equipped with the FPB or FPC capability, the
speci fications given here will include only those that have been
changed or added as a result of the addition of the new equipnent.

9.4.2 Channel Units

Copyright © 1998 Lucent Technologies - All Rights Reserved - Page 124



363-205-002

The only channel units allowed at the COl, RT, and DT are:
1. COr:

0o Series 5 FPC - Dual channel POTS current sink (AUA31, AUA38,
AUA32 - |oop start, AUA39 - |oop start).

0o Series 5 FPB integrated - Dual channel POTS (WP10, WP36)

o Single custonmer 2DSO POTS ( AUAA00 or AUA404).
o Single customer 4DSO POTS ( AUAA01 or AUA405).

3. DT: Four channel POTS (ASJ1 or ASJ2).
9.4.3 Optical Units

The AYB1B QU is used at both the RT and the DT | ocations and operates
within the foll ow ng paraneters.

1. Receiver

o Mninumsensitivity: -46 dBm worst case, end of life (EQL),
over tenperature, devices and circuitry for a 1300 nm | aser
transmtter at 10 <sup 9> bit error rate (BER).

o Dynamic range: 25 dB without automatic gain control (AGC).
2. Transmtter

0 Average power output into single node |aser pigtail (at the
| aser): -20 +-2 dBm worst case, ECL.

0 Average power output (printed circuit board output): -23.7
+-2.5 dBm worst case, EQOL.

0 Laser safety factor: Class I.

9.4.4 Service Feature

The only service provided initially by the Series 5 system equi pped
with the FTTH feature is single-party POTS service with AUA31, AUA32,
or AUA38 dual channel units (POTS) at the COT and AUA400 2DSO, AUA404
2DS0, AUA401 4DSO, or AUA405 4DSO channel units (POTS) at the RT.

9.45 Terminal-To-Terminal Voice-Frequency Transmission

These specifications are given in Table Wfor single-party POTS
channel wunits.

9.4.6 Signaling Mode
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Loop start signaling with fast forward di sconnect is provided with the
channel units used in the Series 5 systemusing the FTTH feature.

9.4.7 Optical Fiber Link

Operating specifications for the fiber |ink between the RT and the DT
| ocati ons include:

o Maximumlength of fiber run RT-to-DT: CSA range.

o Transm ssion: Simultaneous bi-directional.

o Data rate: 1.544 +-130 ppm Mo/s optical |ine rate.

o Coding: Scranbled non-return to zero (NRZ).

o Center wavel ength: 1300 +-50 nm over the full tenperature range.
o Bit error rate: 10 <sup 9>.

o Startup environnent (humidity): Arelative humdity of 5% to 95%

9.4.8 Circuit Maintenance

Circuit maintenance features that are available in addition to
features presently provided for Series 5 systens include:

o Channel unit (CU) testing performed by the mai ntenance center
[using nechani zed | oop testing systemversion 2 (M.T-2), |ocal
test desk (LTD), or local test center (LTC)] via the pair gain
test controller (PGIC) or extended test controller (XTC).

o The J99407TA anal yzer is used to isolate faulty circuit
conmponents including circuit packs and interconnections using
fiber.

0 The RT optics power shelf assenbly and fan shelf alarnms wll
appear at the RT and COT.

NOTE:
Series 5 systens equi pped with the FTTH feature are not conpati bl e
with the maintenance termnal unit.

9.4.9 Equipment

The only equi prent changes or additions occur at the RT and DT
| ocati ons and are described bel ow

1. RT Bul k Powered 7-Foot Frane: For use in concrete huts,

controlled environnent vaults (CEVs), electronic equi pnent
encl osures (EEEs), or other buildings.
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0 Houses four 96-1ine systens (2 dual channel banks), an RT
optics power shelf assenbly, 2 fan shelves, and 4 optics

shel f assenbli es.

o Physical size: 84 inches high, 26 inches wide, and 12 inches

deep.

o |Input power: Three power |eads supplying -48 VDC (-54.5 VDC

maxi mum -42 VDC m ni munj .

o Power dissipation (fully | oaded and operational): 703.6
Watts.

o0 Battery reserve: 8 hours reconmended.

o Line interface units (LIUs) and CUs include secondary
lightning protection and power cross protection

2. 80E Cabinet: RT structure that houses and protects electronic

equi prent related to FTTH system operation

0 Houses eight 96-1ine systems (4 dual channel banks), 2 RT
optics power shelf assenblies, 7 fan shelves, 8 optics shelf
assenblies, a high density fiber interconnect, a term nation

shelf, a rectifier shelf, and a lightwave nul tipl exer

0 Physical size: 75 inches high by 106 i nches wi de by 33
i nches deep.

o |nput power: 120/240 VAC, 60 anp.

3. ED-1T283-30 DT Pedestal Closure: Houses and protects 900A-type

DTs.

0 Houses between one and three 900A-type DTs and either
or DC power box.

o Physical size: 26-1/2 inches high, 21-1/2 inches (G oups 1,
11) or 28-1/2 inches (Groups 2, 12) wide, and 14-1/2 inches

deep.

o |Input power: 120 VAC, 60 Hz for AC powered pedestals or
VDC for DC powered pedestals.

o Concrete pad or stake nountabl e.

o Contains 2500 splice case (optional) for distribution cable

splicing and protector blocks for VF copper drop lines.

4. 900A-Type Distant Term nal: Munts on the side of custoner
residence or in a DI pedestal closure.
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0 Houses one ASJ1 or ASJ2 channel unit (4 DSO lines) with
optional drop test nmodule (ASJ2 CU only), one ASH1l power
converter unit, one AYB1B optical unit, a transfornmer,
batteries, and battery heater

o Physical size: 13 inches high, 14 inches wi de, and 6 inches
deep.

o Input power: 120 VAC, 60 Hz (900Al DT) or -48 VDC (900A2 and
900A3 DT).

o Transformer power output (900A1 DT only): 17.6 VAC.

0 Backup battery pack: 6 Gates Cyclon cells rated at 12 volts,
5.0 Ah at 77<deg>F assenmbled in a 6-pack configuration

9.5 Appendix E - Suggested Electrical Installation Specifications

A licensed electrician will mount a | ockable, weatherproof AC outl et
encl osure on the outside wall of the residence. This enclosure will be
positi oned approximtely 3 feet to the right of the entrance hole for
t he inside house tel ephone wiring as shown in Figure 114. This
enclosure is a Hoffman* A-6R44 3R | ockable unit. The Hoffrman unit is 6
inches high by 4 inches wide by 4 inches deep with one bottom
knockout. This knockout will not be used for AC power entrance into
the enclosure; it will be reserved for use by the tel ephone conpany.

The electrician will punch a hole in the rear of the Hoffran box and
install a surface nmount dupl ex box equipped with a 15/20-anp single
outlet and coverplate inside the enclosure. The dupl ex box nust be
positioned so that the top of the box lines up with the top Iip on the
encl osure as shown in Figure 114 (ensure that the electrician is nmade
aware of this requirement). The 120 VAC wiring will be fed via conduit
t hrough the rear of the outlet box and enclosure. The conduit fittings
are used to mount the duplex box to the enclosure. The hole in the
rear of the enclosure will be drilled or punched out by the
electrician and will line up with a knockout on the rear of the duplex
box. The outlet will be wired to the residence circuit breaker

di stribution panel

9.6 Appendix F - High Density Inter connect I nstallation

Procedures for installing a high density interconnect in an ED3C500-
50-G5 frane is contained in AT&T 636-299-115-1 (Fi ber Interconnection
System - Installation Instructions). A copy of this practice follows.

See Figures [pral], [pra2], [pra3], [pra4d], [prab], [pra6], [pra7],
[pra8], [pra9], [prall], [prall], [pral2], [pral3], [pral4], [pralb],
[pral6], [pral7], [pral8], [pral9], [pra20], [pra2l], [pra22], and

[ pra23].
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10. User Feedback Form
How Are W Doi ng?

Document Title: SLC(R) Series 5 Carrier System Fi ber-To-The- Home
Feature User's Mnua

Document Nunber: AT&T 363-205-002 | ssue Number: D
Publ i cati on Date: January 1991

AT&T wel comes your feedback on this docunent. Your comments can
be of great value in hel ping us inmprove our documentation

1. Please rate the effectiveness of this document in the follow ng areas:

| | | | | | Not |
| | Excellent| Good| Fair| Poor| Applicable
| | | | | | |
| Ease of Use | | | | | 7 1rrrrnr
| | | | | | |
| Carity | | | | | 111rrrrrn o
| | | | | | |
| Conpl et eness | | | | | 11 1rrrrrl o
| | | | | | |
| Accuracy | | | | | 7 11rrrrnr
| | | | | | |
| Organization | | | | | 111 rrrrrn o
| | | | | | |
| Appearance | | | | |  7111rrrrnr
| | | | | | |
| Exanpl es | | | | | |
| | | | | | |
| Illustrations | | | | | 111rrrrnr
| | | | | | |
| Overall Satisfaction | | | | | 1111 rrrrn |
| | | | | | |

2. Please check the ways you feel we could inmprove this docunent:

[T !'nmprove the [] Make it nore concise/brief
overiew i ntroduction
[] Add nore step-by-step
[T I'nmprove the table of procedures/tutorials
contents
[] Add nore troubl eshooting information
[1 I'nmprove the organization
[] Make it |ess technical
[T I'nclude nore figures
[] Add nore/better quick reference
[] Add nore exanples ai ds

[] Add nore detail [1 I'mprove the index
Pl ease provide details for the suggested inprovenent.
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3. What did you |ike nmobst about this docunent?

4. Feel free to wite any comments bel ow or on an attached
sheet .

If we may contact you concerning your conments, please
conpl ete the foll ow ng:

Nanme: Tel ephone Nunmber: ( )
Conpany/ Or gani zati on: Dat e:
Addr ess:

When you have completed this form please fold, tape, and return to
address bel ow or Fax to: 910-727-3043.

DOCUMENTATI ON SERVI CES

2400 Reynol da Road
W nston-Sal em NC 27106
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11. Legal And Support

Copyright(c) 1991 AT&T
Al'l Rights Reserved

Not i ce

Every effort was nmade to ensure that the information was conplete
and accurate at the tine of devel opnent. However, informtion

i s subject to change.

Trademar ks
NOTE: The following letters enclosed in parentheses are used

to mark the first representation of these trademarks in
this data base.

(R) = Registered tradenmark
(TM = Trademark
(SM = Service nark.

Following is a list of trademarks used throughout this data base.

COVMMON LANGUAGE -- Registered trademark and CLEI, CLLI, CLClI, and CLFI
are trademarks of Bell Communications, Research, Inc.
SLC -- Registered trademark of AT&T
ST -- Registered trademark of AT&T
5ESS -- Registered trademark of AT&T
SPOTS -- Registered trademark of AT&T
Cl NEMAX -- Regi stered trademark of Home Box Office Inc.
MIV -- Trademark (Pending) of Viacom International, Inc.
ESPN -- Registered trademark of Entertainment & Sports
Programm ng Network, Inc.
LI GHTPACK -- Regi stered trademark of AT&T
HBO -- Registered trademark of Home Box Office Inc.
HOFFMAN - - Regi stered trademark of Federal Cartridge
Cor por ati on
EXPANDO -- Registered trademark of Bently-Harris Mg. Co.
DM5S 100 -- Trademark of North Tel ecom
KI MW PES -- Registered trademark of Kinberly Cl ark Corp.
UL -- Registered trademark of Underwiters Laboratories
I nc.

Docunent ation Errors

AT&T has a toll-free tel ephone nunber to report errors or to ask
questions about the information in this document. The tel ephone
number is 1-800-334-0404.

Ordering Information
The ordering nunmber for this docunent is AT&T 363-205-002.
To order additional copies, send or call in your order as follows:
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Tel ephone O der

Cust omer Mai | Order Address (Monday thru Friday)
Wt hin USA
AT&T Entities* AT&T 1- 800- 432- 6600
Customer Information Center 7:30 aam to 6:30 p.m
or Attention: Order Entry Center From Canada:
2855 N. Franklin Road 1- 800- 255- 1242
Comer ci al P. 0. Box 19901 Wor | dwi de
Cust oner s** I ndi anapolis, IN 46219 Toll: 1-317-352-8628

FAX: 1-317-352-8628

RBOC/ BCC Process through your Conpany Docunentation Coordi nator

* AT&T Entities should use Form I ND 1-80.80 FA, avail able through the
Custoner Information Center.

** For Commercial Custoners, a check, noney order, purchase order nunber,
or charge card nunber is required with all orders. Mke checks
payabl e to AT&T.

One-Time Orders

One tinme-orders include a binder (if applicable) and the documents
contents for the current issue in effect at the tinme of the order.
After placing a one-time order, you may request placenent on the
standi ng order list (see below) for all later reissues of the
docunent .

Standi ng Orders

The standing order list for each docunment provides automatic
distribution for all reissues of the docunent. Normally, these
rei ssues contain only the unbound docunent packaged in shrink-wap
material for shipnment.

Publ i shed By
The AT&T Documnent Devel opment Organi zation.
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input power to GRP. 1, 2, 11,
or 12 pedestal
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List of Tables

Tabl e A: Pedestal DT Closure Equi prent Codes
Equi pnent Descri ption Code
St ake nmounted for two DTs ED- 1T283-30, GRP. 1
St ake nounted for three DTs ED- 1T283-30, GRP. 2
Equi pnent for addition ED-1T7283-30, GRP. 3
of third DT to existing
GRP. 1 pedestal
Concrete pad mounted for two DTs ED- 1T283-30, GRP. 11
Concrete pad mounted for three DTs ED- 1T283-30, GRP. 12
Equi pnent for addition ED- 1T283-30, GRP. 13
of third DT to existing
GRP. 11 pedestal
Equi prent to provide 120 VAC ED- 1T283-30, GRP. 21
input power to GRP. 1, 2, 11,
or 12 pedestal
Equi prent to provide -48 VDC ED- 1T283-30, GRP. 22
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Tabl e B: CEV/ Hut RT Arrangenents

| LUC
I
I I I
Equi prent | 4 | 6 | 8
I I I
[ | [
F/ C | 3 | 4 | 4
I I I
HDI C Bays | 1 | 1 | 1
I I I
Vi deo Bays | 4 | 3 | 3
I I I
Tel ephony Bays| 8 | 9 | 9
I I I
Total Bays | 13 | 13 | 13
I I I
Pedest al s | 368 | 272 | 272
I I I
Maxi num LUs | 1472| 1632 2176
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Table C. Spiral Wap Renoval
Exposed Fibers From
Back of Connector to Di st ance
Begi nning of Spiral Wap (I nches)

PO1 to P11 32
P13 to P23 30
P25 to P35 27
P37 to P47 25
P49 to P59 22
P61 to P71 20
P73 to P83 17
P85 to P95 15
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Table D. Dual Protection Circuit Mdule Connection lIdentification
Pr ot ect or Ter nmi nal
Modul e # Strip Pair

Ro Ro Ro Ro
o~ o U

A OWNPR
A OWNPR

Copyright © 1998 Lucent Technologies - All Rights Reserved - Page 136



363-205-002

Tabl e E: Backpower Drop Cabl e Usage

Di st ance From Pedest al Anerican
to Power Source Wre Wring Col or Ter m nal
(Feet) Gauge Arr angenent Code Connecti ons
0 - 300 #22 2 pair Red & Yellow Positive
Bl ack & Negati ve
G een
301 - 650 #19 2 pair Bl ue/ Wi te Positive
Copper Negati ve
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Tabl e F: J99407TA-1, L1 Analyzer
Item Part Nunber Conment
Gates Cyclon 12 V, KS-21906, L18 Provi ded
2.5 Ah battery COMCODE 406088906 internally.
Battery charger -, Part No. 5GA-12050-20 Used to
Autl Inc., rechar ge
fast charge 15.2 V, battery before
0.5 A end charge the 10 V DC

14.65 V
WP 91067, List 6

test cable

Harris Dracon
nodul ar adapt er

AUA403 test CU

ST(R)
i ght gui de cabl e
connect or

COMCODE 405525809
or |ITT Cannon part
No. RTGL6L2HO7N

Part No. 10113-000

COMCODE 104432885

COMCODE 105271142

shut down point.

Used with the
AUA403 test CU.

Used to adapt
the butt set
alligator clips
to nmodul ar pl ug.

Used to isolate
faults between
RT and COT.

Connects anal yzer
to LIGCs.

Copyright © 1998 Lucent Technologies - All Rights Reserved - Page 138



363-205-002

Table G Software Generics

ARSB Equi pnent

Sof tware Generic

LMOS Host

LO CAP Front End -

or

H CAP Front End -

Front End - M.T

G4 or later

G5, Iss. 2.1 or later

Gl, Iss. 1.0 or later

&, Iss. 1.0 or later
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Table H: Firmwvare | ssues
Equi pnent I ssue

LTS (PGTC) 5
LTS (XTC) 6
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Table I: MT Drop Test Results

DC Signature I ndi cation Di spatch To
Good Al'l good up to and including DT

part of DT
Bad RT CU or QU failure (DT, fiber RT

al so possi bl e)
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Tabl e J: XTC Loop/lsol ation Test Results
CU | sol ation

I
I
DC Si gnature]|
|

RT CU|

I ndi cation

Di spatch To:

Good

Bad

Good

I
I
I
I
I
I
I
I
I
I
I
I
I
Bad |
I
I
I
I
I

Good

Good

Bad

Bad

Bad

Bad

Bad

Bad

Good up to, but
not including
DT CU

Problemin one or
more of the
follow ng: RT CU,
RT QU, DT optics
or el ectronics,
RT-to-DT fi ber

Problemin COT CU

Problemin COT CU
and in one of the
follow ng: RT CU,
RT QU, DT optics
or el ectronics,
RT-to- DT fi ber
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Tabl e Ki FTTH Enhanced Test Capability DC Signatures For Drop Tests

DC Si gnature
(Resi stance T-R)
(Ohns) I ndi cati on Di spatch To
15K- 24K Fi ber |ink good, DT
basic FTTH
DT, no enhanced
test capability
24K- 34K Bad or mi ssing As indicated by
EAF1 DTM channel test
no drop test
results
34K- 44K Drop test K As indicated by
channel test
44K- 54K No ringer on drop DT
54K- 64K FEMF/ Leakage on DT
drop
DANGER: Possi bl e
hazar dous
vol tage on drop
64K- 74K Recei ver of f hook DT or custoner prem ses
74K- 86K [ Not used] -
86K- 98K Fi ber |ink good, DT
basic FTTH
RT, no enhanced
test capability
>2500K Fi ber link bad RT
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Tabl e L: FTTH Enhanced Test Capability - PGIC Channel
DC Si gnature

VER Code (Resi stance T-R)

Ret ur ned (Chmrs) I ndi cation Di spatch to

VER 95 24K- 86K Pass, channel As indicated
good from COT by drop test*
to DT

VER 99* 24K- 86K Fail, fiber DT or as
link good to i ndi cated by
DT, channel drop test
test fails, DC
signature may
i ndicate drop
test failure

-- 15K- 24K Fi ber |ink DT
good RT to
DT, no channel
test (ASJ1 CU
present at DT)

-- 86K- 98K Fi ber link DT
good RT to DT,
no channel test
(AUA400/ 401 CU
present at RT)

-- >2500K Fi ber link bad RT
(OCF) RT to DT,
no channel test

* If drop and channel tests are ok, neke a test call

to subscriber |ocation.

**  The VER 99 code may al so appear for problenms other

than the ones listed here.
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Table M Series 5 RT Support Equi pment for FTTH Feature

Equi pnent Appar at us Code COMCODE
Fan Unit 2A 104028758
Fan Unit 2B 105550420

RT Optics Power Shel f J1C182PB --

Optics Shel f J1C182PA --
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Tabl e N: Equi pnent

Equi pnent

Located in Optics and Power

Appar at us Code

Shel ves at RT Location

COMCODE

QU (Optical Unit)

PCU (Power Converter Unit)

A/ FCU (Al arm Fan Control Unit)

BFU (Bank Fuse Unit)

Li ght gui de I nterconnection Cables (35')**

Li ght gui de I nterconnection Cables (18" )***

Si ngl e Lightguide Junper (18')****

AYB1B

AUA11C*

AUA402

40D

FSA8E- E- 35

FSA8E- E

FS1E-E

105550461

105728042

104432877

104031620

105642565

105771349

846238384

* %

* Kk k

* Kk ok Kk

The AUA1l PCU cannot be used in place of an AUAL11B or AUA11C PCU.

CEV/ hut use only.
80E cabi net use only.
For use as a spare or for test purposes.
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Table O Series 5 RT Bank and Circuit Packs for FTTH Feature

Equi pnent Appar at us Code COMCODE
RT Channel Bank J1C182AE-1, L1, L2 --
2DS0 Optical Channel Unit 104432851
AUA400 104433115
AUA404
4DS0 Optical Channel Unit AUA401 104432869
AUA405 104447941
BCU (Bank Control Unit) MC97756A1 --
MCO7771AL1* --
ADU (Al arm Di splay Unit) AUB26 103841227
AUB24* 103841201
LIU (Line Interface Unit)** AUAB1( ) 105703946
AUAB2( ) 105703953
AUAB4( ) 105703961
LSU (Line Switch Unit)*** AUA73 103840948
TRU (Transmt Receive Unit) AUA21 103840377
AUA22B* 105710263
FCU (Fan Control Unit) AUA24 103840401
CTU (Channel Test Unit) AUB22 (PGTC) **** 103841185
AUB25 ( XTC) **** 103841219
PCU (Power Converter Unit) AUAL11C 105728042
CFU (Channel Fuse Unit) 39E 104014345
LFU (Line Fuse Unit) 39F 104031612

* Used only with FPB integrated with special services.
** ||Us with "D' codes should not be used on FPB systens
equi pped with special services.
*** Optional
***x%* The AUB22 and AUB25 CTU can be used at the RT | ocation
as long as an AUB2 CTU is used at the COT | ocation.
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Tabl e P: Termi nation/lInterconnect Equipnent for RT FTTH Feature (Note)

Equi pnent COMCODE

Cl anp, Cable 12A1 104384490
FML- 432 Fi ber Apparatus Munting 105566178
FML- 648 Fi ber Apparatus Munting 105566186
FRS1- 24ST(R) -C Fi ber Termi nation Shel f* 105733042
FTS1-24ST- C Fi ber Termination Shelf (Wthout ST Couplers) 105566202
FTS1-24ST-C (Wth 24 ST Coupl ers) 106011943
C3000A2 ST Coupl er 105587059
P3020A- C-125 ST Connect or 105271118
HD1- 20 Cabl e Cl anp Bracket Assenbly 105566194

Not e: Assumes single node ST |ightguide cable connectors direct
term nation CEV/ Hut or 80E cabi net.

* Equi pped with 2 fanouts for ribbon cable use only.
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Table @ Distant Term nal Equi prent for Customer Location
J99408DT  COMCODE Equi prent App. Code COMCODE CLEI Code Quantity
Li st 601232184 DT C osure 900A1 104434873 -- 1
(AC Power)
Li st 601253453 DT Battery Pack KS- 21906, 405573841 PWPQOS5TAXX 1
DT PCU L16 104432836 5SCF150AXX 1
DT CU ASH1 104432844 5SCF530DXX 1
DT QU ASJ1 105550461 5SCF24ABXX 1
AYB1B
Li st 601322324 DT dosure 900A2 106076094  -- 1
(DC Power)
Li st 601322340 DT Cl osure 900A3 106231889  -- 1
(DC Power)
Li st 601322365 D Kit of Parts D 182371 106294184 -- 1
Li st 601322373 DT Battery Pack KS- 21906, 405573841 PWPQO5TAXX 1
DT PCU L16 104432836 5SCF150AXX 1
DT CU ASH1 104437132 5SCF53CDAA 1
DT QU ASJ2 105550461 5SCF24ABXX 1
AYB1B
Li st 601322381 Drop Test Modul e EAF1 106020639 5SPQAANAAA 1
Li st 601322399 DT Battery Pack KS- 21906, 405573841 PWPQO5TAXX 1
DT PCU L16 104432836 5SCF150AXX 1
DT CU ASH1 104437132 5SCF53CDAA 1
DT QU ASJ2 105550461 5SCF24ABXX 1
Drop Test Modul e AYB1B 106020639 5SPQAANAAA 1
EAF1
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Table R M scel | aneous Equi prment

Equi prent Appar at us Code COMCODE
Anal yzer Kit J99407TAL, L1 601252604
D Test Cord* AT8662 402023949
Craft Interface JO99404TA-1, L2 601202674
Unit**

KS- 23557, L1 405772591
Access Shel f
Al l en-type Wench -- 840841324
Opti cal Backpl ane J994090B 601300742

Mai nt enance Kit

Butt Set 1015B 103980710
Test Cord*** WP91067, L6 405525809
ST(R) Lightguide 300A 104055025

Cabl e Connector
M croscope

216-type Tool

Anal yzer Battery
Pack

26A Work Shel f

136A Brackets

KS-21906, L18

*  Supplied with Anal yzer.
** ClUis required only for turnup and not for

normal operation.

***x Al ows access to test jacks on AUA403 test CU.
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Tabl e S: DC Backpowering DT Pedestal Equi prent

Equi pnent Appar at us Code COMCODE
FTTH Low Profil e Pedest al ED- 1T7283- 30, Gl, --
&2,
Gl1, or Gl2
DT C osure 900A2 106076094
900A3 106231889
DC Power Box Encl osure ED- 1T283- 30, Q(22* --
Power Interface Circuit Pack and Chassis Assenbly -- 846530293
Dual Protection Circuit Mdule -- 846530319
Dual Protection Circuit Mdule Shield -- 846530277

Backpowering Power Source Encl osure - Avail able -- --
From Robroy I ndustries, Belding, M,
Part No. J806HPL
Myers ST(R)-1 Hub or Thomas & Betts 370 Hub -- --
Surface Mount AC Utility Box (4" x 21/8") -- --
Single Position 120 VAC Qutl et -- --

Single Position Qutlet Coverplate -- --

-48 VDC Entrance G ommet WP 92128, L3 803764208**
Ri ght Mbunting Bracket WP 92128, L3 846513893**
Left Munting Bracket WP 92128, L3 846513885* *
Backpoweri ng Power Source WP 92128, L3 406177006

Backpoweri ng Power Source Munting Screws -- --
(6 Machine Screws, No. 8/32, 1/4" |ong)

E- Type Arnored Service Drop Burial Wre 22 Ga., AT- 8776 --
4- Conduct or

C-Type Service Wre 22 Ga., 2- or 5-Conductor AT- 8545 --

E- Type Burial Wre 19 Ga., 2-Conductor AT- 8483 --

* ED-1T283-30, (22 can be ordered separately or equipped in ED 1T283- 30,
Gl, &, Gli, or Gl2.
** Order all three itens together using COMCODE 406185488.
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Table T: AC Powered DT Pedestal Equi pnent
Equi pnent Appar at us Code COMCODE

FTTH Low Profil e Pedest al ED- 1T283- 30, Gl, --

@,

Gl1, or Gl2
DT C osure 900A1 104434873
AC Power Box Encl osure ED- 1T7283- 30, &1 --
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Table U M ni mum Configuration for DC Backpowering Pedestal Equi prment
Quantity Equi prent

1 FTTH Low Profil e Pedestal

1 DT C osure (900A2 or 900A3)

1 DC Power Box Encl osure

1 Power Interface CP & Chassis Assenbly

1 Dual Protection Circuit Mdule

1 Backpoweri ng Power Source Enclosure & Hardware
1 Backpoweri ng Power Source

1 Copper Drop Wre (Length as Required)
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Tabl e V: Maxi mum Configuration for DC Backpowering Pedestal Equi prment
Quantity Equi prent

1 FTTH Low Profil e Pedestal

3 DT C osure (900A2 or 900A3)

1 DC Power Box Encl osure

4 Power Interface CP & Chassis Assenbly

8 Dual Protection Circuit Mdule

8 Backpoweri ng Power Source Enclosure & Hardware
8 Backpoweri ng Power Source

8 Copper Drop Wre (Length as Required)
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Table W Term nal - To- Termi nal VF Transmni ssion Characteristics (POTS Only)
Par anet er Val ue at 77<deg>F

Loop Resi stance (Beyond the 100 Ohns
DT Excl udi ng the Set)

1000- Hz Loss* 4.0 dB +1 dB

Bandwi dt h (Rel ative to 1000-Hz Loss) -0.5 to +3.0 dB at 300 Hz and
3000 Hz
-0.5to +1.5 dB at 400 Hz and
2800 Hz

Return Loss at the COT** ERL >= 18 dB

SRL >= 12 dB

Return Loss at the DT*** ERL >= 18 dB
SRL >= 15 dB

I dl e Channel Noise (at the DT) <= 20 dBrnC
Signal-to-Distortion Ratio (at -10 dBm > 33 dB
Data Pul se Distortion (P/ AR >= 90

Gain Tracking (1004 Hz)

-37 dBnD to +3 dBmD +-0.5 dB
-50 dBnD to -37 dBmD -1.0 dB

I nternodul ation Distortion A-B (R2) Product: > 43 dB
(-13 dBnD | nput) 2A-B (R3) Product: > 44 dB
Singl e Frequency Distortion < -28 dBnD

(0-12 kHz 0 dBnD)

I npul se Noi se**** <= 15 Counts in 15 M nutes
Overload at COT and DT >= +3 dBnD

Longi tudi nal Bal ance at the DT***** 200, 500, 1000, 3000 Hz: >= 40 dB
Loop Current (I <sub L>) 27 mMA <= | <sub L> <= 33 mA

* Measured as insertion | oss between a 900-ohmterm nation at the COT

and a 600-ohmtermnation at the DT.

*x Measured with respect to 900 ohns and 2.16 uF with the 4-wire
path broken or with the other end term nated in 600 ohms.

>k Measured with respect to 600 ohns with the 4-wire path broken or
with the other end terminated in 900 ohns and 2. 16 uF.

***x%*  Measured with a holding tone of -13 dBnD and a threshold of
59 dBrnCO.

***%* Measured by Institute of Electrical and El ectronics Engineers (|EEE)
nmet hod 455-1985.
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List of Figures
Figurel: "SLC"(R) Series5 Carrier System Fiber-To-The-Home Feature Universal Configuration
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Figure2: "SLC(R)" Series5 Carrier System Fiber-To-The-Home Feature I ntegrated Configuration
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Figure3: FTTH Remote Terminal Bay L ayout
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Figure4: 80E Cabinet FTTH Layout
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Figure5: AUA400 Channel Unit
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Figure6: AUA401 Channel Unit
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Figure7: AYB1B Optical Unit
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Figure8: J1C182PB RT Optics Power Shelf Assembly
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Figure9: AUA402 A/FCU
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Figure 10: BFU Power Distribution
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Figure 11: Optics Power Shelf Assembly Power Distribution in RT Ba
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Figure12: HDIC Located in CEVsand Huts
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Fi_qure 13: HDIC Located in 80E Cabinets
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Figure 14: Fiber Termination Shelf
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Figure 15: HD1-20 Cable Clamp Bracket Assembl
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Figure 16: Distant Terminal (900A1 Closure)
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Figure 17: Distant Terminal (900A2 and 900A3 Closure€)
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Figure 18: 900A1 DT Component Inter connection
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Figure 19: 900A2 and 900A3 DT Component I nterconnection
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Figure 20: ASJ1 Channel Unit
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Figure21: EAF1Drop Test Module
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Figure22: ASH1 Power Converter Unit
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Figure23: Pedestal DT Closure
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Figure24: AC Power Box Enclosure
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Figure25: DC Power Box Enclosure
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Figure 26: Power Sourceto Power Interface Circuit Pack Interconnection
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Figure27: DC Backpowering Power System
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Figure28: DC Backpowering Power Source
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Figure 29: Backpowering Power Source Enclosures
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Figure 30: J99407TA-1, L1 Analyzer
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Figure31: Cut Away View of Analyzer With KS-21906, L 18 Battery Pack
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Figure 32: Cut Away View of Analyzer With KS-21906, L 16 Battery Pack
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Figure 33: J994090B-1, L1 OBMK (Cover Removed)
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Figure 34: Video System Architecture
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Figure 35: Gantt Chart for the FTTH System
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Figure 36: FI?Tesign Lossfor VF Only Service
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Figure 37: F?Teﬂgn Lossfor Independent Fiber Video and VF Service
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Figure 38: Provisioning Flowchart
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Figure39: Derived Feeder Record
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Figure40: CT/DPAC Example

SANDWICH RD. |i00 lios

F'IBER!

Teig BT A

CCAREA ESGFY  Exen 42 S AmEAMILAFACL orTRBUTON CABLe
A A L I el
INSIDE RT F5i12 LAMAR |(FIBER CA)DF 512
I [T ~IoT
R = N I T e e 5 e IO S 3
10 I A N A DT)
] F 7]
{208
"
4
it 5
w120
u 1707
2
2]
o2 | Bifore, INEY - . M{uﬂﬁ oA~ BT
Rt - '
i HF; 5 -2 L 4
Recerved|[for Fotore WFT L FY)
] » - 1 4]
“ o 244
it [ al
n fe o |
3t + i z,‘
T 4 TFT.
PR & A
TR, rerr e 444
C. 0 AREA EXCH ummm;usrrmu mm&m
WL . -
5 NN I S B I Wl
e "o '% (cgurutut IE P i gy m.:-“ k] e x“:“m o ;
-1 for [ - DFSZ{z70 ] |900AATT]
. . % ET P% 3 I o 1224
] ET [ I r 222
i EFT vl & [] o |223
f [ FT sl | Uo i 1
Pocrrved foc Pt & MET P FFY
’ * d_ 12
+a i :- ki
" " L1 2.3
" i 224
i) Resrged o (Futce, NET RFSIZ G004~ | PT]
423 ti-2h-29 SLE SVS & 511} i o 23
SSn b L FT Slugl 12 o 1233
|Recerved [foc] Fotive,  |NFT 2 z- 2
n Ll L
" 3 "
] " n 123
0 L at ; T
4 a ”
[ " LY Ly |
aTeLer ] wa | o [ umtee |

LT ITTE]

Copyright © 1998 Lucent Technologies - All Rights Reserved - Page 215



363-205-002

Figure4l: Optics Shelf (Bottom View)
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Figure42: Optics Shelf (Side View)
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Figure43: RT Frame Interconnections
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Figure44: External RT Frame Connections
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Figure45: Fiber Connection to Optics Shelf
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Figure46: 900A1DT Closure Box
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Figure47: Distant Terminal AC Power Cord Connection
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Figure48: Location of Holein Bottom of Enclosure
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Figure49: Location of Holein Rear of Enclosure
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Figure50: DT ClosureLightguide Cable Entrance Hole Grommets
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Figure51: Removing Protector Tube From Preterminated Cable
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Figure52: Attaching Connector to Closure
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Figure53: Analyzer Access Point
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Figure54: Analyzer Connection at HDIC
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Figure55: Analyzer Connection to Distribution Fiber at DT
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Figure56: MLT-2/XTC Test Paths
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Figure57: SAM Mask for Enhanced Test Signature #1

SAM SYSTEM: m2 PRTR: BY:
REQ: DVER —N 1 NPANNX: EXK:
NEXT (¥/N): STATIS:
INFUT:
VER! MLT: DC SIGNATURE
KOHMS VOLTS DECISION RULE (¥
MIN MAX MIN MAaXx = - - - = ======
86. 00 99. 00 T-R | ) VER
g84d. o0 96. 00 4.0 H.0 T-G [ Y ) SIGNATURE
84. 00 96. 00 4.0 +d.0 R—-G ( ) VER OR SIGNATIUIRE
( ) VER AND SIGNATURE
QUTPUT:
VER: 1X % FIEER—TO-THE-HOME LOOPF INDICATED

RT-TO—-DT FIRER LINX GOOD
CHANNEL AND DROP TESTS NOT AVAIL.
( DISPATCH TQ DT)

¥ ¥ * * ¥ ¥
¥ & * F & #

90. 9XQ
T WA R
90. 9XQ 90. 9XQ
G
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Figure58: TV Mask for Enhanced Test Signature #1

TV EC 123 PRTR W020 RED BY DML CE 201 386 448703—1B—8B 09004
TN MDF STATUS CALLEACK TIME FRAME CABLE/PAIR COMMENT
1. 305 386 7163 5 201 386 2805 K1023/415 WHIPPAN
TN 305 3B6 7163 SW: ESS—1 OE: 233-008-051
RED L# oM CA CcOr SLC SERIES 5
TEME( F) PR OVER OS P!
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RT-T0O-DT FIBER LINK GOOD
CHANNEL AND DROF TESTS NOT AVATL.

CRAFT: DO SIGNATURE MLT: DC SIGNATURE AC SIGNATURE
KOHNS VOLTS KOHMS VOLTS KOHMNS
62 T-R 94 T-R i6 T-R
&1 -G 92.00 -G 35 -G
61 R-G 9z2.00 R-G 3k R-G
Interpretation:
LINK GOCD LINK GOOD LOOF
NOT TESTED
/""\ /-\
coT { /l RT t//"} DT POT
NS NS

CHANNEL NOT TESTED
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Figure59: SAM Mask for Enhanced Test Signature #2

SAM SYSTEM: m2 PRTR: B
REG: DVER -N 2 NP ANNX
NEXT (¥/N): STATUS:
INFIT:
VER: MLT: DC SIGNATURE
KOHMS VOLTS
MIN MAX MIN MAX
2500. 3s50a. T-R

84.00 96. 00 —-4.00 +4.00 T-G
84.00 96. 00 —-4.00 H.00 R-G

OUTPUT:

VER: 2X FIBER-TO-THE-HOME LOOF INDICATED
RT-TO-DT FIEBER LINK EBAD — OOF
CHANNEL AND DROP TESTS NOT DONE

( DISPATCH TO RT)

* 0k * x x &

* 0k * x x &

EXXK:

DECISION RULE (%)

VER

SIGNATURE

VER OR SIGNATURE
VER AND SIGNATURE

90. 9KQ 90. 9KO
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Figure60: TV Mask for Enhanced Test Signature #2

Tv EC 123 PRTR W020 RE® BY DML CE 201 386 448703—18-88 09004
TN MDF STATUS CALLEBACK TIME FRAME CABLE/PATR COMMENT
1. 305 386 7163 5 201 386 2805 X1023/41% WHIPPAN
TN 305 386 7163 SW: ESS—1 OE: 233-008-051
RED L# CMT Ca CO: SLC SERIES 5
TEMP( F) FR OVER OSP:
AFILLX TERM: SINGLE PARTY

VER: IX FIBER-TO-THE-HOME LQOOF INDICATED { DISPATCH TO RT)
RT-T0O-DT FIBER LINK BAD — QOF
CHANNEL AND DROF TESTS NOT DONE

CRAFT: DC SIGNATURE MLT: DC SIGNATURE AC SIGNATURE
KOHMS VOLTS KOHMS VOLTS KOHMS
184 T—R asoe T—R 54 T—R
91 a -G 91. 37 -G 36 TG
91 a B 91.12 B 36 R—G
Interpretation:
LINK GOQD LINK GOOQD LOOF
NOT TESTED
A f\
coT { )] RT (/;'} DT POT
NS NS

CHANNEL NOT TESTED

Copyright © 1998 Lucent Technologies - All Rights Reserved - Page 237



363-205-002

Figure6l: MLT-2/XTC Test Pathsfor Enhanced Testir(l)ngapabiIity

MLT

Ganaric 5

DT

XTCRGTC c
RT CU
: CoT
X X o
Local E
Switch
XTC Test
P110 Harnass
| Tester
DC Test Pair COTCTU RT CTU
PGTC . PGTC Test
Expansion P109 Harness
Shalf
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Figure62: SAM Mask for Enhanced Test Signature #3

EXK:

STATUS:

SAM SY¥STEM: m2 FRTR: BY:
REQ: DVER —-N 3 NPANNX:
NEXT (Y/N):
INFIT:
VER: 95 MLT: DC SIGNATURE
KOHMS VOLTS

MIN MAX MIN MAX

24.00 34. 00 T-R

84. 00 96. 00 —4.00 +4. 00 -G

84. 00 96, 00 -4.00 +4.00 R—-G

OUTPUT:
VER: 3X

( DISPATCH TO DTV

¥ ¥ ¥ ¥ ¥ *

FIBER-TO-THE-HOME LOOP INDICATED
COT-TO-DT CHANNEL TEST OK
DT COMMON EQUIP. FATILURE

DECISION RULE (Y)

VER

SIGNATURE

VER QR SIGNATURE
VER AND SIGNATURE

# & k F &
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Figure63: TV Mask for Enhanced Test Signature #3

v EC 123 PRTR w020 REQ BY DML

N
1. 305 386 7163

MDF STATUS CALLEBACK TIME FRAME

5 201 386 2805

TN 305 386 7163
REQ

SW: ESS— OE:
L#

TEMP( F)

CMT CA

PR

COr
OVER OSP:
SFULLX
VER: 3X FIBRER—TO-THE-HOME LOQOP INDICATED
COT-TO-DT CHANNEL TEST OK
DT COMMON EQUIP. FAILURE

CRAFT: DC SIGNATURE MLT: DC SIGNATURE

KOHMS KOHNS
26 ig. 67
52 T-G ©1. 58

52 R—G 91.54

VOLTS VOLTS KOHMS
T-R 21
35

36

-G
R-G

CE 201 386 4487

TERM:

03-18-88 0900A

CABLE/PAIR COMMENT
K1023/415 WHIFP AN

233-008-051
SLC SERIES 5

SINGLE FARTY

({ DISPATCH TQ DT)

AC SIGNATURE

T-G
E-G

Interpretation:

LINK GOOD LINK GOOD

n
Q
H
-
=]
H

RT

LOOF
NOT TESTED

%

NS

%)

CHANNEL GOQOQD
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Figure64: SAM Mask for Enhanced Test Signature #4

SAM SYSTEM: m2 FRTR: BY:
REQ: DVER —-N 4 NPANNX: EXK:
NEXT (¥Y/N): STATUS:
INFUT:
VER: 95 MLT: DC SIGNATURE
KOHMS VOLTS DECISION RULE (Y)
MIN MAX MIN MAX —— —— —— — — —
34.00 44, 00 T—-R VER
84. 00 96, 00 -4.00 +4.00 -G SIGNATURE

84. 00 96, 00 -4.00 +4.00 R—-G VER QR SIGNATURE

VER AND SIGNATURE

—— -
[

OUTPUT:
VER: 4X FIBER-TO-THE-HOME LOOP INDICATED
COT-TO-DT CHANNEL TEST OK

*
*
# DROP TEST QK
*
*
*

* F o F & &
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Figure65: TV Mask for Enhanced Test Signature #4

v EC 123 PRTR w020

TN MDF
1. 305 386 7163

TN 305 386 7163

REQ L# CMT
TEMP( F}

&FTILLX

REQ BY DML

STATUS CALLBACK TIME
5 201 386 2805

CE 201 386 4487

FRAME CABLE/PAIR
K1023/415
SW: ESS-—1 OE: 233-008-051

CA
PR OVER

VER: 4X FIBER-TO-THE-HOME LOQP INDICATED

COT-T0-DT CHANNEL TEST QK

DROP TEST OK

CO: SLC SERIES &
OSSP

TERM: SINGLE FARTY

03-18-88 0900A

COMMENT
WHIFP AN

CRAFT: DC SIGNATURE DC SIGNATURE AC SIGNATURE
KOHMS VOLTS KOHMS VOLTS KOHMS
34 T-R 41. 42 T-R 25 T-R
54 T-G 91. 40 T— 35 T-G
54 R—G 91. 42 R-Z 35 B3
Interpretation:
LINK GOOD LINK GOOD LOOP

NS

NS

I

CHANNEL GOOD
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Figure66: SAM Mask for Enhanced Test Signature #5

SAM SYSTEM: m2 PRTR: BY:
REO: DVER -N 5 NP ANNX: EXK:
NEXT (/M) STATUS:
INPUT:
VER: 95 MLT: DC SIGNATURE
KOHMS VOLTS DECISION RULE (¥)
T NAX T MAX —— — — — ——
d44.00 54. 00 T—R { ) VER
84.0C0 95. 00 —4. 00 +4. 00 T-C { ) SIGNATURE
84.00 95. 00 —4. 00 +4. 00 R-G { ) VER OR SIGNATURE
(¥) VER AND SIGNATURE
OUTPUT:
VER: 5X * FIBRER—TO-THE-HOME LOOP INDICATED &
* COT-TO-DT CHANNEL TEST OK *
+ DROP TEST FAILS — OPEN *
* *
* (DISPATCH TO DT) *
* *
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Figure67: TV Mask for Enhanced Test Signature #5

TV EC 123 PRTR WO20 RER BY DML CB 201 386 4487 03-18-88 0900A
N MDF STATUS CALLBACK TIME FRAME CABLE/PAIR COMMENT
1. 305 386 7163 5 201 386 2805 X1023/415 WHIPPAN
TN 305 386 7163 SW: ESS-1 OE: 233-008-051
REQG L# CMT CA CO: SLC SERIES &
TEMP( F) PR OVER OSP:
S&FULLX TERM: SINGLE FPARTY

VER!: 5X FIBER-TO-THE-HOME LOOFP INDICATED
COT—-TO—-DT CHANNEL TEST OK
DROP TEST FAILS — OPEN

CRAFT: DC SIGNATURE MLT: DC SIGNATURE AC SIGNATURE
KOHMS VOLTS KOHMS VOLTS KOHMS
4a T-R 51. 51 T-R 28 T-E
56 0 T-G 91. 35 a0 T-G 36 G
56 0 R-G 91. 41 g R-G 36 R—G
Interpretaticn:
LINK GOCD LINK GOOD LOOF FAILS

INDICATION:
CHANNEL GOOD OPEN
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Figure68: SAM Mask for Enhanced Test Signature #6

SAM SYSTEM: m2 PRTR: BY
REQ: DVER -N & NP ANNX: EXK
NEXT (¥/N): STATTS:
INFUT:
VER: 95 MLT: DC SIGNATURE
KOHMS VOLTS DECISION RULE (Y)
MIN MAX MIN MAX —— —— —— — — —
54.00 64, 00 T—-R VER
84.00 96, 00 -4, 00 4. 00 -G SIGNATURE

84.00 96, 00 -4, 00 4. 00 R—-G VER QR SIGNATURE

—— -
[

k4 VER AND SIGNATURE
OUTPUT:
VER: 6X # FIBRER-TO-THE-HOME LOOP INDICATED
* COT-T0O-DT CHANNEL TEST OK *
* DROP TEST FAILS — FEMF/LEAKAGE *
* WARNINGI![ CHECK DROF FOR HAZARDOUS =
* VOLTAGES! *
* ( DISPATCH TO DT) *
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Figure69: TV Mask for Enhanced Test Signature #6

TV  EC 123 ©PRTR WO20 RED BY DML CE 201 386 4487 03—18-88 0900A

TN NMDF STATUS CALLEBACK TIME FRAME CAELE/PAIR COMMENT
1. 305 386 7163 5 201 386 2805 10237415 WHIPPAN
TN 305 386 7163 Sw: ESS—1 OE: 233-008-051
RED L# CMT CA CO: SLC SERIES 5

TEMP( F) PR OVER OSP:
EFULLX TERM: SINGLE PARTY
VER: 6X FIBER-TO-THE-HOME LOOP INDICATED  WARNINGI![ CHECK DRCP FOR HAZARDOUS
COT-TO-DT CHANNEL TEST OK VOLTAGES!

DROP TEST FAILS — FEMF/LEAKAGE

{ DISFPATCH TO RT)

CRAFT: DC SIGNATURE MLT: DC SIGNATURE AC SIGNATURE
KOHMS VOLTS KOHNS VOLTS KOHMS
46 T—-R 61.65 T—-R 3a T-R
57 0 T-G 91.39 0 T-G 35 T-G
57 0 R-G 91.137 0 R-G s R-G
Interpretation
LINK GOOD LINK E00D LOOFP
FAILS
/‘N\ f‘\
coT {//"l RT l//"} DT FOT
NS NS
INDICATION:
CHANNEL GOOQD FEMF /LEAKAGE
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Figure 70: SAM Mask for Enhanced Test Signature #7

S AM SY¥STEM: m2
REQ: DVER -N 7
NEXT (¥/N):

INPTT:

VER: 95 MLT:
KOHNMS
MIN MAX
64.00 74. 00
84. 00 96. 00
84.00 96. 00

OUTFUT:

PRTR:

NPANNX:

STATUS:

DC SIGNATURE
VOLTS
MIN MAX

—4. 00 +i. 00
—4. 00 +i. 00

T-R
-G

VER! 7X{ % FIBER-TQ-THE-HOME LCQFP INDICATED
* COT-TO-DT CHANNEL TEST OK

*
*
*
*

DROF TEST FAILS

( DISPATCH TC DT}

— RECEIVER OFF HOOK

* ¥ F* ¥ F*x *x

EXEK:

DECISION RULE ( ¥)

VER

SIGNATURE

VER OR SIGNATURE
VER AND SIGNATURE
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Figure71: TV Mask for Enhanced Test Signature #7

TV  EC 123 ©PRTR WO20 RED BY DML CE 201 386 4487 03—18-88 0900A
TN NMDF STATUS CALLEACK TIME FRAME CAELE/PAIR COMMENT
1. 305 386 7163 5 201 386 2805 K1023/415 WHIFPP AN
TN 305 386 7163 Sw: ESS—1 OE 233-008-051
RED L# CMT CA COr SLC SERIES 5§
TEMP( F) PR OVER OSP
&FULLX TERM: SINGLE FPARTY

VER: 7X FIBER-TO-THE—HOME LOOF INDICATED
COT-TO-DT CHANNEL TEST OX ( DISPATCH TO DT)
DROF TEST FAILS — RECEIVER OFF HOOK

CRAFT: DC SIGNATURE MLT: DC SIGNATURE AC SIGNATURE
KOHMS VOLTS KOHMS VOLTS KOHMS

51 T-R 71. 61 T-R 32

59 a T-G 91. 38 0 TG 35 T-G

c8 0 R-G 91.18 0 R-GG 36 R—G

Interpretation:

LINK GOOD LINK GOOD LocP
FAILS

NS T LS

CHANNEL GOOD

INDICATICN: RCH

ol e ) el e ) e I
—
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Figure 72: SAM Mask for Enhanced Test Signature #8

S AN SYSTEM: m2 PRTER: BY:
REQ! DVER -N B NPANNX:
NEXT (¥Y/N): STATUS:
INPIT:
VEE: MLT: DC SIGNATURE
KOHMS VOLTS
MIN MAX MIN MAX
15. 40 24. 00 T-R
84. 00 96. 00 —4.0Q0 +i. Q0 -G
84. 00 96. 00 —4. 00 +i. Q0 E-C
QUTPUT:

VER: 9X # FIBER-TO-THE-HOME LOQP INDICATED
# RT-TO-DT FIEEE LINK GOOD

BASIC FTTH DT — NO CHANNEL TEST

NO DROP TEST — ( DISFATCH TQ DT}

* * & ¥

EXK:

DECISION RULE (¥
( ) VER
( ¥) SIGNATURE
( ) VER OR SIGNATURE
{ ) VER AND SIGNATURE

* F & F F X%
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Figure73: TV Mask for Enhanced Test Signature #3

TV  EC 123 PRTR W020 REQ BY DML CE 201 386 4487 03-18-88 09004

TN MDF STATUS CALLBACK TIME FRAME CABLE/PAIR COMMENT
1. 305 386 7163 5 201 386 2805 K1023/415 WHIPF AN
TN 305 386 7163 Sw: ESS-—1 OE: 233-008-051
REO L# CHT CA €O SLC SERIES 5

TEMP( F) PR QVER osP

&FULLX TERM
VER: 9X FIBER-TO-THE-HOME LOOF INDICATED NO DROF TEST — (DISPATCH TO DT)

RT-TO-DT FIBER LINK GOOD
BASIC FTTH DT - NO CHANNEL TEST

CRAFT: DC SIGNATURE MLT: DC SIGNATURE AC SIGNATURE
KOHMS VOLTS KOHMS VOLTS KOHMS
18 T-R 20. 45 T-R 16 T-R
=] g T-G 91. 26 g T-G 35 -
B0 0 R-G 91. 30 0 R-G 36 R-G
Interpretation
LINK =0OCD LINK GOCD LOOP

NOT TESTED

/
(g Ny
Ii CHANNEL NOT 'I‘ES'I‘ED—|
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Figure 74: SAM Mask for Enhanced Test Signature #10

S AM SY¥STEM: m2 PRTR:
REQ: DVER -N 10 NPANNX:
NEXT (¥/N): STATUS:
INPTIT:
VER! 99 MLT: DC SIGNATURE
KOHMS VOLTS
MIN MAX MIN MAX

24.00 34. Qa0
84. 00 96. 00 —4. 00 +¢. 00
84.00 96. 00 —4. 00 +4. 00

OUTFUT:

T-R
-G

VER! 3C% FIBER-TQO-THE-HCOME LCQOFP INDICATED

* PATRE GAIN CHANNEL TEST FAILURE

DT COMMON EQUIP. FAILURE

*
* ( DISPATCH TO DT)
*
*

EXEK:

DECISION RULE ( ¥)

* * F * F ok

VER

SIGNATURE

VER OR SIGNATURE
VER AND SIGNATURE
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Figure75: TV Mask for Enhanced Test Signature #10

v EC 123 PRTR W020 RE® BY DML CE 201 386 4487 (03-18-88 (09004A
TN MDF STATUS CALLBACK TIME FRAME CABRLE/PAIR COMMENT
1. 305 386 7163 5 201 386 2805 K1023/415 WHIFPAN
TN 305 386 7163 SwW: ESS-—1 OE: 233-008-051
REQ L# CMT CA CO: SLC SERIES &
TEMP( F) FR OVER OSSP
SFULLX TERM: SINGLE FARTY
VER: 3C FIBRER—TO-THE—HOME LOOFP INDICATED ( DISPATCH TCO DT)

PATIR GAIN CHANNEL TEST FAILURE
DT COMMON EQUIP. FAILURE

CRAFT: DC SIGNATURE MLT: DC SIGNATURE AC SIGNATURE
KOHMS VOLTS KOHNS VOLTS KOHMS
26 T-R i0. 68 T-R 21 T-R
B2 g TG 91. 46 o TG 36 T—:
52 0 R-G 91.42 0 R-G 37 R-G
Interpretation:
LINK GCOCD LINK =OOCD LooP

NOT TESTED

I— FATR GATN CHANNEL FAILURE—|

tpa 785411701
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Figure 76: SAM Mask for Enhanced Test Signature#11

S AM SY¥STEM: m2 PRTR: BY:
REQ: DVER —-N 11 NPANNX: EXK:
NEXT (¥/N): STATUS:
INPTIT:
VER! 99 MLT: DC SIGNATURE
KOHMS VOLTS DECISION RULE ( ¥)
MIN MAX MIN MAX — — — — — — ——
34.00 44. Qa T-R () VER
84. Q0 96. 00 —4. 0a +i. Qa0 -G ({ ) SIGNATURE
84. 00 96. 00 —4. 0a +i. a0 R—G ( ) VER QR SIGNATURE
(¥) VER AND SIGNATURE
OUTFUT:

VER! 4C % FIBER-TQO-THE-HOME LCQOFP INDICATED
* PATRE GAIN CHANNEL TEST FAILURE

DREOF TEST OK

( DISPATCH TC DT}

* * F * F ok

*
*
*
*
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Figure77: TV Mask for Enhanced Test Signature #11

TV EC 123 PRTR w020 RE® BY DML CE 201 386 4487 03-—-18-88 (09004
TN MDF STATUS CALLBACK TIME FRANE CABLE/FPAIR COMMENT
1. 305 386 7163 5 201 386 280% K1023/415 WHIPPAN
TN 305 386 7163 SW: ESS—1 OE: 233-008-051
REQ L# CMT CA CO: SLC SERIES &
TEMP( F) FR OVER OSFE:
SFULLX TERM: SINGLE FARTY
VER: 4C FIBER-TO-THE-HOME LOQF INDICATED { DISPATCH TO DT)

PATR GAIN CHANNEL TEST FAILURE
DROF TEST OK

CRAFT: DC SIGNATURE MLT: DC SIGNATURE AC SIGNATURE
KOHNS VOLTS KOHMS VOLTS KOHMS

34 T-R 41.39 T—R 25 T—R

54 0 T-G 91.16 o0 T-G 36 -G

54 0 R-G 91. 24 0 R-G 36 R-G

Interpretation:
LINK GOOD LINK GOOD Loor

TESTS OX

I_P.AIP. GATN CHANNEL FAILURE—l
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Figure 78: SAM Mask for Enhanced Test Signature #12

S AM SY¥STEM: m2 PRTR: BY¥:
REQ: DVER -N 12 NPANNX: EXK:
NEXT (¥/N): STATUS!
INPTIT:
VER! 99 MLT: DC SIGNATURE
KOHMS VOLTS DECISION RULE ( ¥)
MIN MAX MIN MAX — — — — — — ——
44. 00 54. 00 T-R () VER
84. Q0 96. 00 —4. 0a +i. Qa0 -G ({ ) SIGNATURE
84. 00 96. 00 —4. 0a +i. a0 R—G ( ) VER QR SIGNATURE
(¥) VER AND SIGNATURE
OUTFUT:

VER! 5C% FIBER-TQO-THE-HCOME LCQOFP INDICATED
* PATRE GAIN CHANNEL TEST FAILURE
DROF TEST FAILS — OFEN

( DISPATCH TCO DT}

* * F * F ok

*
*
*
*
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Figure79: TV Mask for Enhanced Test Signature #12

TV EC 123 PRTR WOz0 REQ@ BY DML CB 201 386 4487
TN MDF STATUS CALLEBACK TIME FRAME CABLE/PAIR
1. 305 386 7163 5 201 386 2805 10237415
TN 305 386 7163 SW: ESsS-1 OE: 233-008-051
REQ L# CNT CA CO: SLC SERIES &
TEMP( F) ER OVER CSE:
SFULLX TERM: SINGLE FARTY
VER: 5C FIRER—TO-THE-HOME LOOF INDICATED

PATR GAIN CHANNEL TEST FAILURE

({ DISPATCH TO DT)

03-18-88 09004

COMMENT
WHIPPAN

DROF TEST FAILS — OPEN
CRAFT: DC SIGNATTURE MLT: DC SIGNATURE AC SIGNATURE
KOHMS VOLTS KOHMS VOLTS KOHNS
40 T-R 51. 55 T-R 28 T-R
56 L TG 91. 46 0 T-G 35 -G
56 ¢ RG 91. 48 0 R-G 36 R-G
Interpretation:
LINK GOOD LINK GOOD LOOP
TEST FAILURE
AN —— AN
cot [ //'} | =T [ //'} [ DT POT
INDICATION:

FAIR GAIN CHANNEL FAILURE—l
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Figure80: SAM Mask for Enhanced Test Signature #13

S AM SYSTEM: m2 PRTE: BY:
REQ: DVER —-N 13 NPANNX:
NEXT (¥/W): STATUS:
INPTT:
VER: 99 MLT: DC SIGNATURE
KOHMS VOLTS
MIN MAX MIN MAX
54. 00 64. 00 T-R (
84. 00 96. Q0 —4. 00 -+¢.00 T-G (
84.00 96. 00 —4. 00 H.o00 R (
(
OUTPUT:
VER: 6C # FIBER-TO-THE-HOME LOOP INDICATED
* PATR GATN CHANNEL TEST FAILURE
* DROP TEST FAILS — FEMF/LEAXKAGE
% WARNING![! CHECK DROP FOR HAZARDOUS
% VOLTAGES!
* ( DISFATCH TQ DT}

EXK:

DECISION RULE ( ¥)

et m e

ok E ok E ok

VER

SIGNATTURE

VER OR SIGNATURE
VER AND SIGNATURE
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Figure8l: TV Mask for Enhanced Test Signature #13

TV EC 123 PRTR W020

REQ BY DML

TN MDF STATUS CALLEBACK TIME
5 201 386 2805 ¥1023/415

1. 305 386 7163

TN 305 386 7163

RED L# CNT

TEMP( F)}
&FULLX

VER: 6C FIBER-TO-THE-HOME LOOF INDICATED
FAIR GATN CHANNEL TEST FAILURE
DROF TEST FAILS — FEMF/LEAKAGE

CE 201 386 4487

FRAME

03-18-88 09004

CABLE/PAIR COMMENT

WHIPPAN

SW: ESsS-1 OE: 233-008-051
C: SLC SERIES &

CA
FR OVER

WARNINGI [ [
VOLTAGESI
{ DISPATCH TO RT)

OSP:

TERM: SINGLE FARTY

AC SIGNATURE

CHECK DEOF FOR HAZARDOUS

CRAFT: DC SIGNATURE MLT: DC SIGNATURE
KOHME VOLTS KQOHMS VOLTS KOHMS
d6 T—R 61.44 T—-R i T-R
57 g T-G 91. 57 0 T-G 35 TG
57 0 BR—G 91. 31 0 R—G 36 R—=
Interpretation
LINK GOQOD LINK GOQD LOOP TEST
FAILURE
A ﬁ
coT {//] RT [//"! DT FOT
NS ~LA
INDICATION:
PAIE GAIN CHANNEL FAILURE FEMF /LEAKAGE
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Figure82: SAM Mask for Enhanced Test Signature #14

SAM SYSTEM: m2 PRTR: EBY:
RE: DVER —-N 14 NP ANNX: EXK:
NEXT (Y/N): STATUS:
INPUT:
VER: 99 MLT: DC SIGNATURE
KOHMS VOLTS DECISION RULE (X0
MIN MAX MIN MAX
64. 00 74. 00 T-R ( y VER
84. 00 96, 00 —4.00 +H.o00 T-G ( ) SIGNATURE
84.00 9&. 00 —4.00 -H.00 R-G { ) VER OR SIGNATURE
{ ¥ ) VER AND SIGNATURE
OUTERUIT:

VER: 7C # FIBER—TQ-THE-HOME LOOF INDICATED
*+ PAIER GAIN CHANNEL TEST FAILURE
DROF TEST FAILS — RECEIVER OFF HOOK

{ DISPATCH TCO DT)

 F o &
o o A o F
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Figure83: TV Mask for Enhanced Test Signature #14

TV EC 123 PRTR W020 REG BY DML CE 201 386 4487 (03—18-B8 09004
TN MDF STATUS CALLBACK TIME FRAME CABLE/FAIR COMMENT
1. 305 386 7163 5 201 386 28053 K1023/415 WHI PP AN
TN 305 386 7163 SW: ESS—1 OE: 233-008-051
REQ L# CNT CA CO! SLC SERIES 5§
TEMP( F) PR OVER OSE:
&FULLX TERM: SINGLE PARTY

VER: 7C FIBER-TO-THE-HOME LOOP INDICATED
PAIR GAIN CHANNEL TEST FAILURE ( DISPATCH TO DT)
DROF TEST FAILS — RECEIVEER OQFF HOOQOX

CRAFT: DC SIGNATURE MLT: DC SIGNATURE AC SIGNATURE
KOHMS VOLTS KOHMS VOLTS KOHMS
51 T—R 71,73 T—R 32 T-R
59 o T-G 91. 30 0 T-G 35 TG
59 a0 R-G 91. 24 0 R-G 36 R—G
Interpretation
LINK 00D LINK =00D LOOP

TEST FAILURE

V> N\
§ ) I }
cor /) RT //" DT POT

INDICATION: ROH

PAIR GAIN CHANNEL FAILURE
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Figure84: SAM Mask for Enhanced Test Signature #10 (Alternate)

EXK:

DECISION RULE ( ¥)

S AM SYSTEM: m2 PETER: BY:
REQ: DVER -N 10 NPANNX:
NEXT (Y/N): STATUS:
INPUT:
VER: 99 MLT: DC SIGNATURE
KOHMS VOLTS
MIN MAX MIN MAX
15. 00 86. 00 T-R (
84. 00 96. 00 —4. 00 —+4.00 TG (
84. aa 96. 00 —4. 00 +4.00 B (
(
OUTPUT:
VER: 4C * FIBER-TQO-THE-HOME LOQF INDICATED
* COT-TO-DT CHANNEL TEST FAILS
% RT-T0O-DT FIEER LINK GOQD
* DROP TEST NOT INTERFRETED
* ( DISPATCH TQ RT)
*

) VER
) SIGNATURE

) VER OR SIGNATURE
) VER AND SIGNATURE

A & o o &
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Figure85: TV Mask for Enhanced Test Signature #10 (Alternate)

TV  EC 123 PRTR WO20 REQ BY DML CE 201 386 4487 03-—18-88 02004
TN MDF STATIIS CALLBACK TIME FRAME CABLE/PAIR COMMENT
1. 305 386 7163 5 201 386 2805 K1023/7415 WHIPPAN
TN 305 386 7163 Sw ESS—1 OE: 233-008-051
RED L# CNT CA CO: SLC SERIES 5
TEMNF( F) PR OVER OSP
&FULLX TERM: SINGLE PARTY

VER: 4C FIBER-TO-THE-HOME LOQF INDICATED DROP TEST NOT INTERPRETED
COT-TO-DT CHANNEL TEST FAILS ( DISPATCH TQ RT)
RT-TO-DT FIBER LINK GOCD

CRAFT: DC SIGNATURE MLT: DC SIGNATURE AC SIGNATURE
KOHNMS VOLTS KOHMS VOLTS KOHMS
34 T-FR 41. 42 T-R 25 T-R
54 0 -G 91. 40 o0 7-G as TG
54 0 R—G 91.42 0 R-G i R—G
Interpretation:
LINK GOOD LINK GOOD LOOP

TEST RESULTS
NOT AVAILABLE

//-/\ RT //-/\ DT FOT

NS A

e
o

n
=]}
H
st

PAIR GAIN CHANNEL FAILURE
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Figure86: TV Mask for Enhanced Test Signature#1 (DM S 100(TM) Switch)

TV EC 016 PRTR X441 REO BY DSP CE 919 821 8134 08-14-90 0948A
N MDF STATUS CALLBACK TIME FRAME CAELE/PATR COMMENT
1. 919 460 4290 a 469 1139 PG GKA1 CARY
TN 919 460 4290 SW: DMS100 OE: ZROG-0-00-00
REO L# cMT cA co: SLC SERIES 5
TEMP( F) PR DOVER 0SP:
FULL TERM: SINGLE PARTY

VER: 53 PATR GAIN SYSTEM BUSY
COULD NOT MAKE METALLIC ACCESS
« DUUE TO BUSY ACCESS SY¥STEM
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Figure87: AUA400 CU Block Diagram

T0 TRU
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- 20
— 21
—

TPCH

¢ R?Cﬂ
NPB

NG CHANNEL
NPA UNIT
LOBIC

MULTIPLEXER
DEMULTIPLEXER

l

RELAYS
LPTR AND

LPIT DRIVERS
—— DELTA
SIGNATURE

FRANING LOGIC
SCRAMBLER

BUSY | "

Y 003

BUFFERS

L T]a >
| Balay
———r—l) 29 Y
| [ctocx

RECOVERY

—-l—)m 30 >—
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Figure 88: AUA400 CU Faceplate
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AT&T
AUA400
—1

O0os

O

BUSY

% cu A
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Figure89: AUA401 CU Block Diagram
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i L= li
K
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Figure90: AUA401 CU Faceplate

ATET
AUA4D1
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Figure91l: AYB1 OU Block Diagram

T0

CHARNEL

UNIT
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Figure92: AYB1 OU Faceplate

{ w1ar

JYEL
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Figure93: ASH1 PCU Block Diagram (M other Board)

T8

f__( &
5
TRansFormer | —<
—<®
f__{ 2
T0 —7
BATTERTES | — !
—< 8
10 eatrery [—=< &
HEATER — 3
e 12
TQ ASJ1
CHANNEL
UNIT —3
(—< 2

XFMR+ RECTIFIER

+T¥
REGULATOR

. HEAT+
PaL

FILTER

+7 VOC T

+12 VOC

-

BATTERY
CHARGER

THERMOSTAT

200L% LOM PASS
=1 FILIER

, 20HZRET

¢
| -20HZ

~

« 110V

-150v

RINGING

+2.5R

GENERATOR
DRIVER

T vy

-5V

1

+5Y
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Figure94: ASH1 PCU Block Diagram (Daughter Board)
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Figure 95: ASH1 PCU Faceplate
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ATET

ASH1

Qo =0
Ow +O
O= =0

\.
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Figure96: ASJ1 CU Block Diagram (Mother Board)

SRCD VAEN-V4EN R
RX >
0 | —<21< cLOCK
AYE1 RECOVERY| sTXD mx ROBUS >
OPTICAL " 8 L EaEE— T0BUS
UNIT
Gl DIVIDERS 1544CLK o
1544CLK )}
NSR S1EN-
NOOF %
’ ‘2 4# «— 0L LOAD SAF
o8 16KCLK
NRGEN
—28
{4
8176CLK -— 10
1544CLK CONTROL ASJ1-CRY
—_—" & CHANNEL
SIGHALING BORSCH CONTROL UNIT
ONBAT - * 1 MODULE
— (DAUGHTER
a;?n (aa N _ | B0ARD)
12 yd _—
POMER ‘:
CONVERTER | —<¢ 14]€ s
UNIT (22} = -
—< 8|é€ >
o ~ LFRET -
; ) ~ -20MZ -
B -20HIRET .
B¢ 6RD
—= 18 >
— 18] e—4
— 20| —
F -
—<%2]¢ g >
L — 2|
TOVF ¢ _ TIP/RING 1-4 :J
Lines LY
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Figure97: ASJ1 CU Block Diagram (Daughter Board)

.
V1EN-VAEN
ROBUS o GAIN HYBRID
TOBUS CODECS SELECT :Q'MK“‘E
15446LK
LINE FEED ENABLE
" LINE FEED
] L00P CLOSURE - A% LOOP
CLOSURE
CIRCULTS
RINGING
RELAYS
1 r="
SCANNER ENABLE o J'—S'E——I - :: )J‘ I’ - W
10 Li- lr|
asJ1 1
CHANNEL ]
UNIT q.
{ MOTHER RING ZERD
BOARD) P led | CROSSING
| CIRCUITS p—~aed DETECTOR
OVERVOL TAGE
PROTECTION
RINGING CONTROL i
AING TRIP
_IRINGING VOLTAGE -
ZCD Ut
+5Y N
-5V =
-37¥ ;
__[CIRCYIT BRD
FRAME GRD b
—_|RINGING RETURN
TIP/RING 1-4
L.
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Figure 98: ASJ1 CU Faceplate
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AT&T )

CHANNEL UNIT
ASH

L J/
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Figure99: AUA402 A/FCU Block Diagram

TO LOWER
1
Bgatogiiu [—-( 19)€ it —> |45 )——] DUAL BANK

ASSEMBLY ASSEMBLY

ALMY
(e 50
ALM2

49 ALMA
——81e—E1  TRANSISTOR

10
ey | —<¥ €| CIRCULT FAN FAN (41)

43 >—]
— CONTROL IFM LO!: 24 FAN
i . :I—_ LOBIC 1 S >‘—] SHELVES

— CIRCUIT
30 -486L1
[——<29 :!

ALMS
(e 1
ALMG

2 ALMT
—< A TRANSISTOR

10

—as CIRCUIT
FCU -48u2
58 |—<7 LOGIC

La
 nad

~48V

T

MJ

T

4

-488L2

PG

-48V

| -48Y

HIGH
FREQUENCY -

FILTERING % ]
CAPACITORS ‘/A

10 j—<33
BFY |——38

ANy | 1T Y= | POWER

-8V BPC T0 BULK
SUPPLY

BRSNS

0 UPPER
DUAL BANK
ASSEMBLY L

B

|
T

10 UPPER
49 y=——| DUAL BANK
ASSEMBLY
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Figure 100: AUA402 A/FCU Faceplate
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Figure 101: AUA403 RT Test CU Block Diagram

47
— 4
| <%
TRUF —( 48
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Figure 102: AUA403 RT Test CU Faceplate
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Figure 103: AUA404 Block Diagram

To TRU

To BCY

TeCTU

To Power
Convenar
Lnit

(" s, 47
{46
—_— 4
44
— 43
(= 42
'—( 4
— a0
(39
'-.'_( 1%

'

— s
— 7

—
—

.

(" et 28
—d 50
—_ 22
- 23
— 13
— 17
—_— 13
- 20
\—(21
—

ETPCM

APCM

¢ NPR
Pa_.o. -
i —

Mutlipe xar
Demuniplexer

Frawming Logc
Scrambier

ISR, He

31 =)

FIIEY
Y 008

Cument

5

BPata

Logwe

2 >—

e >—

Copyright © 1998 Lucent Technologies - All Rights Reserved - Page 290

To
AYB1(B)

Uit



363-205-002

Figure 104: AUA404 Faceplate
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Figure 105: AUA405 Block Diagram

e
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Figure 106: AUA405 Faceplate
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Figure 107: ASJ2 Block Diagram (Mother Board)

SACD VHEN-V4EN n
H e
< RpBUS >
Clock
x 4 g
Dnncmrs
£ 1544CLK
< 1544CLK -
N5A SIEN-
P 200LK Load NOGCF SHEN
A Y To ASJ20
BORSCHT
18KCILK Crrcuts
NAGEN
L
A
og—
B17ECLK Conirol
]
Signating BORSCH Controb o
ONBAT I : A
& L
‘.5
3 1 CHTT n
'
PR . PGTC CHTR
5 Termingtions N
6..__ Test Ta ASJ2D
esung
;F\’—-—.— Logwe | Ringing Test
LERET Crrtuits. Datecior Ralays.
2042 Test Aatay Control {1-4) o
20MZRET <
oo Drop Test Start .*1 Theugh
—y— Drop Test Complele ARZD To
Drop Test
H" Drap Test Results 11-3) Module
”
—1
ToFngt 4

Ta "'-< 21
AYBIE)
Optical
Unit
—— 17
To __.< 24
ASH1
Power <25
Convarter
Unit —— 28
r
— 30
_-< 12
_.—( 14
—_— 22
—_ 8
From
ASHI .....( w0
Power ( 4
Convener
Uit _-.< 3
__< 15
— 18
_( 20
_< 32
—_— 2
.
Yo ¥F -
Lanag i

Copyright © 1998 Lucent Technologies - All Rights Reserved - Page 294




363-205-002

Figure 108: ASJ2 Block Diagram (Daughter Board)
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Figure 109: ASJ2 Faceplate

AT&T l
CHAMNEL UNTT

M52
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Figure110: EAF1DTM Front View
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Figure111: EAF1DTM Block Diagram

O

AT&T
DROP TEST MODULE
EAF1
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Figure 112: Floor Plan Data Sheet

ISSUE 3
w FLOOR PLAN DATA EIBCH 1
EOLIPIEENT IOEN TG A TN PHYBICAL DAL S CRILNG DATA HEAT FELEASE, WATTS |
SHIELD EFFECTIVE s e ,
WERS NAME:  ATRY TRCH. ::E?Gs COMPATBLE: was{F o g AHEA BUSY HRE PLANNING VALLE
MER'S CODE: EB-70580-30 SRR e CLass §(8a. I WX g7
RATHNG:  LINITED AVAIL. EEFEDT WD TH: 22 Wt
FLOOR PLAN DESIGNATION:. 5SBOR WEIGHT, L% s ) 1T 35 DRMENSIONS 1 2 INCHES AND OYER ARE IN FEET &
MEGS SUFFIX 1 ;ﬁgﬁ(ﬁgﬁhaa ;g;saum FLNG a 12 INCHES. ALL OTHER DIMENSIONS ARE IN INCHES.
CATEGORY: COMMON SYSTEMS WIN REAR MSLE: 08 #E) § 02 * DENOTES ESTIMATED VALUE.
FHAMESFUNCHON 1 ) )
i iy . FOR GENERAL INFORMATION, 568 THE
LNTSFRANE: | @ SECTIONS OF PP 500-600-060
GO CURRENT DHANS
VOLTAGE] LIST NO T BUST pax AP sl kY AP
-84 1 A |eze 478 I
-84 . u [sze a8 . w10
-a8 2 A | 8ses 515
-48 2 s | 588 515 i
1 [
I 22 } 0.0
BUARD
FRAME OUTLINE RAL
FHI. 1
NOTES:
1. 5L 18 A BEGISTERED TRADENMARYK OF ATST BELL LABOEATORIES.
2, UNITS FEFERS TO VOICE FRECUENCY CIROLITS,
3 THE SEFIES 5, FIBER 70 THE HOME FEATURE 18 NOT CONSIDERED
T HAVE Al IDLE MODE, THEEFEFORE, IF ORE ASSUMES A FULLY
LOADED FRAME (384 VT CIRCLITS) THEN THE ONLY FLUCTUATION IN
CURRENT DRAIN WILL 88 DUE TO THE FANS BEING DN OR OFF, 1413
o brmmmm—" 18 ALSO TRUE FOR REAT DISSIPATION. THE FANS ARE CONTROLLED
A LARRENT DRAKS W TH TEMPERATLRE SENSORS WITHIN THE BANKS AND POWER SHELF.
onee | FUNNING R THE PLANNING YALLE WAS CALCLLATED AS THE AVEFAGE OF THE SUM
YOLTAGE | Gour, | CuRR, CURR. IDURATCH OF THREE VALUES OF 508 WATTS (FANS OFF) AND ONE VALUE OF
i AnPS ANPS SECS
L0 SERIES 5 BAY
gf’f gfgﬁ?g ;QE%SEQE%E FIRER TO THE HOME FEATURE FPD so14sot074
7' 0" FRAME SHEET 1 OF 2
TWO DAL CHAMNNEL BANKS
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Figure 113: Floor Plan Data Sheet

A 1

SuE T - FLOOR PLAN DATA

58BCR 1

HOTES CONTINUED:
348 WATTS (FANS ON),

- BECAUSE THIS FRANME DISRIPATES MORE THAN 60 WATTSEQ FT OF
MLOTIED AREA, CONSULT THE PRAGTICES OF THE 750-230-1XX
SERAES FOA ADINTIONAL COOLING INFORMATION. THIS FRAME
COMPLIES WITH THE NESS 80 WATTSSBO. FT LMY FOR FORCED
AR CONVECTION,

- PHE ENHAEE BAY MUST BE BEDICATED 1O THE "FIBER TO THE

HOME FEATURE",

THEAE WILL 8F NGO RINGING GENERATORS N A BAY OF THIS TYPE.

LADDER RACK (S LSED N THE BERED & FIBER 10 THE HOME

FEATURE, RENOTE TERMINAL. THIS 1S NOT OOMP ARTMEN TIZED.

SEE ED-TOAB3, ISBUE 4 FOH THIS CABLING ARFANGEIMENT.

THE YALLE CALCULATED FOR EFFEC TIVE CABLE AREA FOR SHIELD

WAS ROUNDED OFF, THE YALUE TO TRE NEAREST 07 18 .09 8Q. N,

S

o

om

b

.0 SERIES 5 BAY
COPYRIGHT 1888 ATAT
ALL FIGHTS RESERVED FIRER TQ;TSEE;—;%EE FEATURE

TWOG DUAL CHANNEL BANKS

FPD ao1<so1074
SHEET 2 OF

2
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Figure 114: Location of Electrical Outlet Enclosure on Residence Wall
Entrance Hole For Inside
/ House Telephone Wiring

\ Top of Duplex Box
Should Line Up With
Lip Of Enclosure
L
»

AC Outlet

AC Power
Outlet
Enclosure

\
/
K\\"’_—\J

— Approximately 3 Fegt——=im
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Figure 115: High Density Fiber I nterconnect System Installation Instructions- 1
STEP 8
INSTALLING 5T CONMMECTORS
AND TERMINATING CUSTOMER
FIBER INSIDE FTS1.24 SHELF SRACKET (CABLE CLAKP

STEP 9 BRACKET ASSEMBLY)
TERMINATING CUSTOMER STEP §

RIBBON FIBER INEDE PREPARING AND INSTALLING
FRS1-245T SHELF

STEP 1

STEP 1

SUPPORT BRACKETS FIBER DISTRIBUTION CABLE
(SHIPPED WITH
HD1-20 BRACKET)

TO HO1-20 BRACKET

STEP 10
INSTALLING
LIGHTGUIDE
‘ INTERCONNECT CABLE
I’\ : 3 step 3
' ’ : INSTALLING
: Fil).432 OR
: Fil) . 648
' : MOUNT ING
. g APPARATUS
STEP 7 T IR
INSTALLING ST : Uy 3| STEP 4
COUPLERS IN ; | msTaLING
Frs1.z4s1 SHELE | ! J| FTsi-245T o
] me
::P o ¥
> L
: / ] '.l :
. < 1
N B
E ] i -7 .
: n
W
-1 ‘. N
11
| B2 (B
4\: ’ »
"
Iy
- -
'\% STEP &
STEP 2 \ PRECONNECTORIZED RIBBON
CABLE PLACEMENT FOR
INSYALLING LOMER FM1-648 MOUNTINO
ED6C321.50 63 oetneLY oy
DUCT DOOR

STEP
BASE BRACE ASSEMBLY AND
COVER PLATE INSTALLATION
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Figure 116: High Density Fiber Interconnect System Installation Instructions - 2

STEP 1 — INSTALLING SUPPORT BRACKETS, HD1-20 BRACKET (CABLE CLAMP BRACKET
ASSEMBLY), AND BASE BRACE ASSEMBLY

FARTS QUAN
HD1-20 Bracket 1
Support Brackets 5
Screws 12-24x1/2 24

Instruction Sheet

Base Brace Assembly
Screws 6-32x3/8
Labels

e |—]—

TOP OF FRAME

12-24 X 1/2
SCREWS -
0 B
LY
o L]
- > °
[ )
[
]
L]
[ ]
L]
L ]
]
L]
[ ]
HD1-20 . °
BRACKET . .
{CABLE CLANP
BRACKET SHALL * At
ASSEMBLY) UNEQUAL .
FLANGE / “J
(SEE NOTE)

Note 1: Do not discard this instruction sheet after using. Place it in the FM1-Type
mounting apparatus storage shelf for future use.

Note 2: All assemblies mount to smaller flange of 23-inch unequal flange frame.
1. Verify parts against parts list,

2. Position HD1-20 bracket assembly at top of frame, aligning top two holes in bracket
with top twe holes in frame flange. Secure with four 12-24 x 1/2 screws, two per side.
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Figure117: High Density Fiber I nterconnect System Installation Instructions- 3

STEP t — INSTALLING SUPPORT BRACKETS, HD1-20 BRACKET {CABLE CLAMP BRACKET
ASSEMBLY), AND BASE BRACE ASSEMBLY (Contd)

SuPrORT TAPPED WOLE

% s
SN

LN
AN

(4)Y() CIvER PLATE

Note: Install support brackets even if duct door assembly is not part of installation.
Brackets cannot be installed at a later time for door installation without removing all
assemblies from frame.

1. Install support brackets {4 on each side) on outside vertical of frame between frame
unequa) flanges, with brackets protrading past the small frame flanges. Secure each
bracket with two 12-24x1/2 screws per bracket as shown in iliustration.

2. Place cover plate aside and install base brace to bottom of frame with two 12-24x1/2
SCTEWS.

3. Place cover plate over base brace engaging slots in cover onto lip of base brace,

4. If installing duct doors place the eight 6-32x3/8 screws, two 12-24x1/2 screws, and
the two labels aside for use in Step 2. If doors are not to be installed screw in the
eight 6-32x3 /8 screws one per support bracket and two 12-24x1/2 screws in base
brace as shown in illustration. Remove label backing and stick labels on cover plate,
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Figure 118: High Density Fiber I nterconnect System Installation Instructions - 4
STEP 2 — INSTALLING ED6C321-50 G3 DUCT DOOR
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Figure 119: High Density Fiber I nterconnect System Installation Instructions- 5
STEP 2 — INSTALLING ED6C321-50 G3 DUCT DOOR {Contd)

ED6C321-50 G3 DUCT DOOR
Description Quantity

Door Assemblies 2
Channel Assembly 2
Magnetic Catches 4
Instruction Sheet 1

Assorted Screws —

Note: The ED6C321-50 G3 Duct Door must be ordered separately.
1. Verify parts against parts list.

2. Open instruction sheet packet and remove two magnetic catches. Discard instruction
sheet packet containing assorted screws, additional magnetic catches, and instruction
sheet as they will not be used for this installation.

3. Mount L.H. and R.H, duct door channel assemblies to bottom hole of support brackets
with one 6-32x3 /8 screw per bracket.

4. Place one 12-24x1/2 screw in the bottom hole of each channel assembly and secure to
base brace.

5. Remove the backing from the square notice label and apply to the inside of the door
as shown in illustration.

6. Remove the backing from the rectangular AT&T Network System label and apply to
the outside top corner of the door as shown in illustration.

7. Press two magnetic catches into the two holes in center of bottom base brace.

Note: To simplify installation of apparatus in frame, do not slide duct doors onto
hinge pins until all assemblies have been mounted to frame.
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Figure 120: High Density Fiber Interconnect System Installation Instructions- 6
STEP 3 — INSTALLING FM1-432 OR FM1-648 MOUNTING APPARATUS
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Figure 121: High Density Fiber Interconnect System Installation Instructions- 7
STEP 3 — INSTALLING FM1-432 OR FM1-648 MOUNTING APPARATUS (Contd)

PARTS QUAN
Mounting Apparatus
Cable Organizer Locking Plate
Screws 12-24x1/2
Decal (648 zone)
Instruction Sheet
Tough Organizer

el el e B 1 el

Note 1: The FM1-432 mounting apparatus is used in an 80-type cabinet. The
procedures below for frame mounting can also be used for mounting apparatus in
cabinets,
Note 2: Always install the first 648 mounting apparatus at the top of the frame
directly below HD1-20 bracket.

1. Verify parts against parts list.

2. Open mounting apparatus vertical cable trough door by pulling out the two plastic
fastener plungers in door. This exposes two left-side mounting holes located in trough.
3. Mount FM1-432 or FM1-648 mounting apparatus 1 inch (one frame flange mounting
hole showing) below HD1-20 bracket. Secure mounting using four 12-24 x 1/2 screws
as shown in illustration.
4. Mount cable organizer locking plate to frame flange behind cable organizer. Secure
with two 12-24 x 1/2 screws.
5. Mount the trough organizer directly above the cable organizer locking plate and secure
with a 12-24x1/2 screw.
6. Close vertical cable trough door.
Note 3: Two FM1-648 mounting apparatus can be installed in each frame. The
second apparatus mounting is butted against previously-installed mounting. Only
one FM1-432 mount apparatus can be installed in an 80-type cabinet.
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STEP 4 — INSTALLING EITHER FTS1-245T® OR FTS1-24ST-C (INDIVIDUAL FIBER) OR
SHELVES

Figure 122: High Density Fiber I nterconnect System Installation Instructions- 8
FRS1-24ST (CONNECTORIZED RIBBON) SHELF
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Figure 123: High Density Fiber I nterconnect System Installation Instructions- 9
STEP 4 — INSTALLING EITHER FT$1-2487T® OR FTS$1-24ST-C (INDIVIDUAL FIBER) OR

FRS1-24ST (CONNECTORIZED RIBBON) SHELF (Contd)

SHELF LOOSE PARTS
ITEM QUAN
FT51-245T BK Plastic 2
without ST couplers | Fasteners
FT51-245T-C BK Plastic 2
with ST couplers Fasteners
FRG1-245T BK Plastic 2
with ST couplers Fasteners

1. Verify parts against parts list.

2. Slide FTS1-245T or FRS-24S5T shelf into top slot of FM1-432 or -648 mounting

apparatus.

3. Peel off top two labels and place them on shelf as shown in figure. Labels are

numerically placed on each shelf from left

4. Insert two black plastic fasteners into side of mounting apparatus, pressing in fastener

plungers to secure shelf.

to right.

5. Repeat 2 through 4 for each additional shelf.

Copyright © 1998 Lucent Technologies - All Rights Reserved - Page 310




363-205-002

Figure 124: High Density Fiber I nterconnect System Installation Instructions- 10

STEP 5 — PREPARING AND INSTALLING OSP (OUTSIDE PLANT) FIBER DISTRIBUTION
CABLE TO HD1-20 BRACKET
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Figure 125: High Density Fiber Interconnect System Installation Instructions- 11
STEP 5 — PREPARING AND INSTALLING OSP (QUTSIDE PLANT) FIBER DISTRIBUTION
CABLE TO HD1-20 BRACKET (Contd)
Note 1: A total of twenty 12A1 cable clamps can be mounted to cable clamp bracket
assembly. The 12A1 cable clamps must be ordered separately.

Note 2: Ground all incoming cables at the 12A1 clamps to the main frame ground
with a #6 ground wire. Refer to procedure 17 in Step 5 for additional information.

Note 3: OSP RIBBON CABLES attached to the HD1-20 bracket must terminate on
the upper 648 mounting apparatus. OSP RIBBON CABLES that terminate on a bottom
mounting apparatus must be routed and secured to mounting plates on the bottom
base brace.

1. Remove four 8-32 screws from cable clamp bracket containing 5 outer 12A1 cable
clamp mounting plates. Remove bracket to expose 5 inner 12A1 cable clamp mounting
plates attached to main assembly. Two 12A1 cable clamps can be mounted on each
plate. (When a mounting plate is removed, always attach two 12A1 cable clamps to
plate even if only one clamp is required. This prevents possible fiber damage which
could happen by adding a second clamp to plate with a cable already attached.)

2. Remove required number of inner mounting plates by unscrewing two 6-32 screws
holding each plate. If more plates are required, place associated additional cables aside
as instructions for using the 5 outer plates is covered later in this step. Mount two
12A1 cable clamps to each inner plate as required. (Always use all ten 12A1 cable
clamps on inner five plates before using outer mounting plates and clamps.)

3. Reinstall plates with clamps attached to cable clamp assembly.

4. Install OSP cables in 12A1 cable clamps. Start with the far right clamping position and
work to the left. Prepare cable, using cable preparation and grounding procedures
found in AT&T Practice 636-299-110. Use procedures for raw ended cable with
following exceptions:

a. Always remove 10 feet of cable sheath
b. Leave maximum of 1/2 inch of core tube showing

¢. Prepare stranded fibers in 12 fiber bundles for insertion into PVC tubing. This step
1s not required for OSP ribbon cable. (The D-181755 buffer tubing kit is required
for buffering fibers. A minimum of 3 kits is required per cable and is ordered
separately.)

5. Install two 45-inch pieces of .025 PVC buffer tubing over each bundle of 12 fibers
from first cable. Join the two pieces of PVC tubing with heat-shrinkable tubing. PVC
tubing is not required for ribbon cable.

6. Separate the 12 fibers where they exit PVC tubing. For ribbon cables, separate fibers
30 inches from end of ribbon.

7. Place a 27-inch piece of fiber buffer tubing over each fiber and join all 12 buffer tubes
to PVC tubing/ribbon with a piece of heat-shrinkable tubing.

8. Repeat 5, 6, and 7 for remaining fiber bundles from one cable,
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Figure 126: High Density Fiber Interconnect System Installation Instructions - 12

STEP 5 — PREPARING AND INSTALLING OSP (OUTSIDE PLANT) FIBER DISTRIBUTION
CABLE TO HD1-20 BRACKET (Contd)
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Figure 127: High Density Fiber I nterconnect System Installation Instructions- 13

STEP 5 — PREPARING AND INSTALLING OSP (OUTSIDE PLANT) FIBER DISTRIBUTION
CABLE TO HD1-20 BRACKET (Contd)

9,

10.

11.

12.
13.
14.

15.

16.

17.

Open vertical trough door on FM1-432 or FM1-648 mounting apparatus by pulling out
the two plastic fastener plungers in door.

Open panel of top FTS1-24ST or FRS1-24ST shelf by pulling out plastic fastener
plunger.

Route and coil two (PVC tubes if FTS51-24ST shelf or two ribbons if FRS1-24ST shelf)
through vertical trough and into shelf for temporary storage.

Resecure shelf panel by latching fastener.

Repeat 10, 11, and 12 for each successive shelf until all bundles have been stored.
Repeat 5 through 13 for each successive cable or until all 10 cable clamps have been
used.

Reinstall and secure cable clamp bracket containing 5 outer cable clamp mounting
plates, using four 8-32 screws.

If additional 12A1 cable clamps are required, remove required number of outer cable
clamp mounting plates and install two 12A1 cable clamps to each plate. Repeat 3
through 14.

Install a #6 ground wire between the entrance point main ground ring and the far
right 12A1 cable clamp. Use T&B ground lugs on short lengths of ground wire and
loop the ground between the 12A1 cable clamps.
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Figure 128: High Density Fiber Interconnect System Installation Instructions - 14

STEP 6 — PRECONNECTORIZED OSP RIBBON CABLE PLACEMENT FOR LOWER FM1-648
MOUNTING ASSEMBLY ONLY
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Figure 129: High Density Fiber I nterconnect System Installation Instructions- 15

STEP 6 — PRECONNECTORIZED OSP RIBEBON CABLE PLACEMENT FOR LOWER FM1-648
MOUNTING ASSEMBLY ONLY {(Contd}

1.
2

b

10.

11,
12,
13.

14,

Remove cover plate from base brace.

Remove the required number of cable clamp mounting plates starting from the LEFT
side of the base brace by removing two 6-32 screws per plate.

Mount two 12A1 cable clamps to each plate.
Reinstall each mounting plate with two 6-32 screws to base brace.

. Route OSP ribbon cable with pulling eye attached over rear of ladder rack into 7-inch

trough of 648 mounting apparatus as shown in illustration.
Slide ribbon cables behind the two trough organizers to keep cables in rear of trough.

Note: OSP ribbon cables must be terminated from left to right to allow enough
slack for the ribbons to reach the top shelves.

Carefully remove the pulling eye from the cable taking care not to damage exposed
alray connectors.

Clamp the STH (sheath termination hardware) to the 12A1 clamp per AT&T Practice
636-299-110. Connect a #6 ground wire between the far left 12A1 clamp and the
entrance point main ground ring. Use T&B ground lugs on short lengths of ground
wire and leop the ground between the 12A1 cable clamps.

Open the vertical fiber trough door by pulling out the 2 plastic fastener plungers.

Route ribbons from the OSP cables closest to the vertical trough through trough to fhe
highest FRS51-245T shelves,

Coil and store two tibbons in each shelf and carefully close shelf door.
Repeat procedures 5 to 12 for each O5P preconnectorized ribbon cable,

Close vertical cable trough door and secure by pushing in plungers on the two plastic
fasteners.

Place cover plate over base brace engaging slots in cover onto lip of base brace.
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Figure 130: High Density Fiber I nterconnect System Installation Instructions - 16
STEP 7 — INSTALLING METALLIC ST COUPLERS IN FT$1-24ST SHELF
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Figure 131: High Density Fiber Interconnect System Installation Instructions - 17
STEP 7 — INSTALLING METALLIC ST COUPLERS IN FTS1-24ST SHELF (Contd)

Note 1: Disregard this step for FTS1-24ST-C and FRS51-24ST shelves as they come
with factory installed ST connectors.

Note 2: ST couplers must be installed in exact sequence shown in illustration. If first
ST coupler next to plastic panel fastener is not placed from rear as shown, panel will
not close properly.

Note 3: Metallic ST couplers must be ordered separately for this application.

1. Open vertical trough door on FM1-type mounting apparatus by pulling out two plastic
fastener plungers in door.

2. Install 136A work shelf brackets to frame flanges next to lightguide jumper cable
storage shelf located at bottom of apparatus mounting. Secure, using one screw in
each bracket. Slide work shelf onto brackets.

3. Pull out the two black plastic fasteners from side of FTS51-24ST shelf and slide shelf
out of assembly. Next, unlatch shelf panel by pulling out plunger in black plastic
panel fastener and open panel. Temporarily store two 12-fiber bundles on work shelf.

4. Install threaded end of coupler from rear of panel through hole next to black plastic
fastener. Install star lockwasher and nut onto coupler threads and hand-tighten. Place
red dust caps onto each end of coupler.

5. Repeat 4, except place coupler through next hole from front of panel. Continue
alternating placement of couplers (rear and front) until all couplers have been installed
in panel.

6. Replace the two 12-fiber bundles inside shelf. Close panel and secure by pressing in
plunger of black plastic panel fastener. Next, slide shelf into its original position and
push black plastic fastener into side of shelf.

7. Repeat 3 through 6 for each FTS1-24ST shelf as required.
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Figure 132: High Density Fiber I nterconnect System Installation Instructions - 18

STEP 8 — INSTALLING ST CONNECTORS AND TERMINATING CUSTOMER FIBER INSIDE
FTS1-24ST SHELF
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Figure 133: High Density Fiber I nterconnect System Installation Instructions- 19

STEP 8 — INSTALLING ST CONNECTORS AND TERMINATING CUSTOMER FIBER INSIDE
FTS1-245T SHELF

=~

Note: ST Connectors must be ordered separately.

. Open shelf panel; remove and place the two OSP 12 fiber bundles onto work shelf.
- Install ST connectors onto fibers, using 1032B kit (splice kit) and procedure in manual

AT&T 640-252-044 “Assembly Instructions for ST Lightguide Cable Connectors —
Single-Mode and Multimode Version”.

Reroute each bundle with ST connectors attached back into termination shelf.

Use reagent grade isopropyl alcohol on swab and wipe to clean each coupler and
connector. Dry couplers and connectors with can of compressed air.

Connect first 11 ST connectors to panel couplers nearest plastic panel fastener,
dressing buffered fibers through both small and large plastic clips attached to panel.
Connect remaining 13 ST connectors to panel couplers, dressing fibers through large
plastic clip only.

Coil remaining slack and place in rear of shelf.

Close panel and secure by pressing in plunger of black plastic fastener.

Repeat 8 through 14 for each FST1-24ST shelf as required.

Note: If FRS1-24ST (Ribbon) shelves are also installed skip procedures 9 and 10
and go to Step 9.

. Remove 26A work shelf and brackets.
10,

Close vertical trough door and secure by pressing in two black plastic fastener
plungers.
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Figure 134: High Density Fiber I nterconnect System Installation Instructions - 20
STEP 9 — TERMINATING CUSTOMER RIBBON FIBER INSIDE FRS1-2457 SHELF
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Figure 135: High Density Fiber Interconnect System Installation Instructions - 21
STEP 9 — TERMINATING OSP CUSTOMER RIBBON FIBER INSIDE FRS1-24ST SHELF (Contd)

10.

11.

12,

13.
14,

15.

Note: If 26A work shelf is still installed per Step 8 proceed to procedure 3; if not
start at procedure 1.

. Open vertical trough door on FM1-type mounting apparatus by pulling out two black

plastic fastener plungers in door.

. Install 136A brackets to frame flanges next to lightguide jumper cable storage shelf

located at bottom of apparatus mounting, Secure, using one screw in each bracket.
Slide work shelf onto brackets.

. Pull out and remove two plastic fasteners located on side of trough holding

FRS1-24ST shellf.
Slide the shelf out 3 inches for easy access to fibers.

. Unlatch plastic shelf panel fastener, open panel, and remove the two OSP stored

ribbons and place on 26A work shelf. Pivot out the ribbon tray until the two
connector enclosures are accessible,

Remove the two fanout ribbon arrays and 1009C connectors from the two connector
enclosures and place on work shelf.

Complete ribbon arrays per splicing instructions in 1030B tool kit.

. Place the array splices inside connector enclosure(s) with OSP ribbon(s) entering front

of enclosure and mini-fanout ribbon(s) exiting rear as shown in illustration.

. Gently make a figure-8 with the mini-fanout ribbons and flip over to make circles.

Carefully store ribbons in shelf.

OSP ribbon slack will vary depending upon shelf location. Route directly, coil or form
into figure-8 as required and store in shelf.

CAREFULLY close the shelf panel while dressing the ribbons and buffer fibers under
the small plastic clip bracket and ST connectors. Push plastic fastener in to secure
panel.

Slide FR51-24ST shelf into assembly taking care not to damage the ribbons and fibers.
Replace the two plastic fasteners on the right side of the shelf to secure.

Repeat Steps 3 through 12 for each FRS1-24ST shelf as required.

Dress ribbons into vertical trough and CAREFULLY close and secure trough door
with the two plastic fasteners.

Remove 26A work shelf and associated brackets.
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Figure 136: High Density Fiber Interconnect System Installation Instructions - 22
STEP 10 — INSTALLING LIGHTGUIDE INTERCONNECT CABLES
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Figure 137: High Density Fiber I nterconnect System Installation Instructions - 23
STEP 10 — INSTALLING LIGHTGUIDE INTERCONNECT CABLES {(Contd)

1.

11.
12,
13.

14,

Route interconnect cables associated with top FM1-type mounting apparatus in front
of bracket attached to HD1-20 bracket and over front of associated interconnect cable
organizer.

Route interconnect cables for lower mounting apparatus through cable organizer
bracket and behind cable organizer to lower associated cable organizer.

Note: Interconnect cables have factory-installed spiral wrap with cable tie
inserted into one loop of wrap.

Select group of four lightguide interconnect cables to be inserted into cable organizer
channel closest to shelves.

Insert a small cable tie through the spiral wrap 5 to 6 inches above the end of the
spiral wrap.

. Insert one of cables into cable organizer, guiding end of cable tie into slot in organizer.

Secure cable tie and slide cable to rear of channel. Repeat procedure for remaining
three cables.

Repeat 3, 4, and 5 for maximum of 8 lightguide interconnect cables per channel,
Repeat 3 through 6 for each successive channel.

. Repeat 3 through 7 for each additional mounting apparatus if more than one has been

installed in frame.

. Connect jacketed jumper cable fibers to their assigned couplers on shelf panel.
10.

Unlatch storage shelf door on bottom of mounting apparatus by pulling out plastic
fastener plunger. Open door, and coil and store associated unused jumpers in shelf.

Close storage shelf door and secure by pressing in fastener plunger.
Repeat 9, 10, and 11 for each mounting apparatus as required.

Store the instruction sheet in the FM1-Type mounting apparatus storage shelf for
future use.

Install frame duct doors on hinge pins and close doors.
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Glossary: Acronyms

A/FCU O Al arm Fan Control Unit

ADU O Alarm Display Unit

ACC O Automatic Gain Control

Ah 0O Anmpere Hour

AM O Anplitude Mdul ation

ARSB [0 Automated Repair Service Bureau
ASH1L O DT Power Converter Unit

BER O Bit Error Rate

BFU O Bank Fuse Unit

BORSCH 0 Battery feed; Overvoltage protection; Ringing; Supervision;
CODEC; Hybrid

BORSCHT 0 Battery feed; Overvoltage protection; Ringing; Supervision;
CODEC, Hybrid; Testing

BPC O Bulk Power C osure

CATV O Cabl e Tel evision

CET O Corporate Education and Training
CEV O Controlled Environment Vault

CFU O Channel Fuse Unit

Clu O Craft Interface Unit

COr O Central Ofice Term nal

CSA O Carrier Serving Area

CT/ DPAC O Connect-Through/ Dedi cated Pl ant Assignment Card
CTT O Conpletion Test Target

CTU O Channel Test Unit

CU [O Channel Unit

CU [O Channel unit

DCLU O Digital Carrier Line Unit

DCTU O Directly Connected Test Unit

DFR O Derived Feeder Record
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DLC
DSO
DT

DTC

o o o o o

DTM
ECCR O
EEEs O
EFD O
EFQ O
EOL O
ERVS [
F/C O
FCU O
FDI O
FEMF O
FID O
FPB O
FPC O
FTTH O
FX O
GFCl O
G\D O
HDI C O
| SDN O
LAC O
LEC O
LFU O
LIC O
LIUs O
LMOS O

Digital Loop Carrier

Digital Signal Zero

Di stant Termn nal

Di stant Terminal Closure

Drop Test Mdul e

Exchange Customer Cable Record
El ectroni ¢ Equi pment Encl osures
Dual Channel Unit

Quad Channel Unit

End OF Life

Enhanced Rotary Mechani cal Splice
Fi bers per Clusters

Fan Control Unit

Feeder Distribution Interface
Forei gn El ectronotive Force
Facility ldentifiers

Feat ure Package B

Feature Package C

Fi ber - To- The- Hone

For ei gn Exchange

Ground Fault Circuit Interrupter
Ground

Hi gh-Density Fi ber |nterconnect
Integrated Services Digital Network
Loop Assi gnment Center

Local Exchange Carrier

Li ne Fuse Unit

Li ght gui de | nterconnection Cabl e
Line Interface Units

Loop Mai ntenance QOperations System
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LSAM O Local Splice Alignment and Measurenent
LSU O Line Switch Unit

LTC O Local Test Center

LTD O Local Test Desk

LTS O Loop Test System

LU O Living Unit

LU C O Living Units Per Cluster

LXE O Lightguide Express Entry

MA O Maintenance Admi nistrator

MFB O Miltifam |y Building

M nor M.T-2 O Mechani zed Loop Testing System Version 2
M} O Major MN

MLT O Mechani zed Loop Testing

MPP O M scell aneous Pair Panel

MUX O nultiplexer

NIU O Network Interface Unit

NRZ O Non-Return to Zero

OBMWK O Optical Backpl ane Maintenance Kit
OHT O On-Hook Transm ssion

OC O Optical Interconnect

OCF O Qut-O-Frane

oS O Qut-O-Service

OSP O CQutside Plant

OSPE O CQutside Plant Engineering

OTDR O Optical Tine Domain Refl ectoneter
QU O Optical Unit

PCM O Pul se Code Modul ati on

PCU O Power Converter Unit

PGTC O Pair Gain Test Controller

PIN O Positive-Intrinsic-Negative
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POTS 0 Plain A d Tel ephone Service
PPV O Pay-Per-View

R- G Ri ng-t o- Ground
REN Ri nger Equi val ency Nunber
RMVS Rot ary Mechani cal Splice
RMU Renot e Measurenent Unit

Recei ver O f - Hook

Repair Service Adm ni strator
Renote Term nal

System Adm ni strati on and Mi nt enance

o o o o o o g o o

[92)
O

Service Order

SRRS [0 Single-node Rapid Ri bbon Splice
T-G O Tip-to-Gound

TAC O Terminal Assignnment Card

T O Trademark

TV 0O Trouble Verification

VF [0 Voice-Frequency

VFI 0O Voice-Frequency Interface
VOM O Volt-OhmMIIianmreter

VT 0O Video Term nal

WOM O Wavel ength Division Miltiplexer
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